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Abstract

Background Migration due to environmental factors is an international crisis affecting many nations globally. Pregnant
people are a vulnerable subgroup of migrants.

Aim This article explores the potential effects of environmental migration on pregnancy and aims to draw attention to this
rising concern.

Methods Based on the study aim, a semi-structured literature review was performed. The following databases were searched:
MEDLine (PubMed) and Google Scholar. The search was originally conducted on 31st January 2021 and repeated on 22nd
September 2022.

Results Pregnant migrants are at increased risk of mental health disorders, congenital anomalies, preterm birth, and maternal
mortality. Pregnancies exposed to natural disasters are at risk of low birth weight, preterm birth, hypertensive disorders,
gestational diabetes, and mental health morbidity. Along with the health risks, there are additional complex social factors
affecting healthcare engagement in this population.

Conclusion Maternity healthcare providers are likely to provide care for environmental migrants over the coming years.
Environmental disasters and migration as individual factors have complex effects on perinatal health, and environmental
migrants may be at risk of specific perinatal complications. Obstetricians and maternity healthcare workers should be aware
of these challenges and appreciate the individualised and specialised care that these patients require.

Keywords Climate change - Environmental migration - Migration - Natural disasters - Obstetrics and gynaecology - Pregnancy

Introduction

Environmental migration is emerging as a concerning
issue for the global population. Environmental disasters
have always been a major cause of human migration glob-
ally. In today’s world, with climate change predicted to
cause increasingly frequent and severe natural disasters,
along with other environmental factors such as rising
temperatures and air pollution, the number of people dis-
placed due to environment-related reasons is predicted to
rise over the coming years [1]. Analysts have estimated
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that there will be up to two hundred million environmental
migrants by 2050 [2]. Environmental migrants are defined
by the International Organization of Migration as “persons
or groups of persons who, predominantly for reasons of
sudden or progressive changes in the environment that
adversely affect their lives or living conditions, are obliged
to leave their habitual homes, or choose to do so, either
temporarily or permanently, and who move within their
own country or abroad.” [3]. In 2019, the Internal Dis-
placement Monitoring Centre recorded twenty-eight mil-
lion internal displacements (those displaced within their
own country) across one hundred and forty-eight countries
and territories, with 17-2 million of these related to natural
disasters [4]. The regions most affected were East Asia
and Pacific, South Asia, and sub-Saharan Africa, with
the Philippines, China, India, USA, and Indonesia rank-
ing as the five countries most affected. However, between
increasingly frequent storms, flooding, and wildfires,
there are very few countries worldwide that are not vul-
nerable to natural disasters.
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The majority of migration in the context of environmental
change happens domestically, but people are also forced to
migrate across borders. Global data on this is lacking, as is
data on migration due to slow-onset climate processes—
environmental changes that take place over long time peri-
ods of decades, such as air pollution or sea-level rise.

Environmental migration is an important health issue.
To begin with, exposure to environmental changes affects
human health directly in a multitude of ways. Short-term
effects are seen in the wake of natural disasters and include
death, injury, gastro-intestinal, and other infectious diseases.
Long-term effects of issues like air pollution and rising tem-
peratures include increased non-communicable diseases,
spread of tropical infectious diseases to non-tropical areas,
malnutrition, and mental health issues. Secondly, the context
of migration can expose a person to increased health risks:
death or injury from violence/travel/disaster events; infec-
tious diseases from poor living conditions and suboptimal
hygiene and nutrition; deterioration of non-communicable
diseases from interruption of care; and mental health prob-
lems such as depression, post-traumatic stress disorder
(PTSD), or addiction.

Of note for maternity healthcare workers, pregnant popu-
lations are particularly vulnerable to this range of health
risks. The World Health Organization (WHO) 2018 report
on the health of refugees and migrants in Europe recognised
a marked increase in poorer pregnancy outcomes for migrant
women compared with non-migrant women [5]. A system-
atic review by Helsehurst et al. found pregnant migrant
women are at increased risk of mental health disorders,
maternal mortality, preterm birth, and congenital anomalies
when compared to women in the host country [6]. Migration
factors contributing to adverse pregnancy outcomes include
poor living conditions, poverty, unemployment, and reduced
access to healthcare services.

Given that migrants have poorer pregnancy outcomes, it
follows that environmental migration will have impacts on
maternal morbidity. In the setting of rising environmental
migration, obstetricians worldwide are likely to encounter
increasing numbers of domestic and international environ-
mental migrants over the coming years. For these two rea-
sons, it is essential to look specifically at environmental
migration in the context of pregnancy and begin to explore
the unique adverse risk profile for this vulnerable cohort
of patients. This will help obstetricians, midwives, and
healthcare providers to recognise the need for individu-
alised obstetric care, thus mitigating risk and optimising
pregnancy outcomes for these patients. It will also allow
maternity healthcare providers to take a global, holis-
tic approach to their work, working under the framework
of the United Nations’ Sustainable Development Goals
(SDGs) [7]. These seventeen goals provide guidance for
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all countries to work to end poverty while also developing
strategies that improve health, reduce inequalities, and fight
climate change—exactly the approach needed to the care of
environmental migrants.

Aim

Given a lack of available data on migration due to slow-
onset climate processes, this piece will focus on the pregnant
population potentially affected by migration due to environ-
mental disasters. There are four main categories of environ-
mental disasters that cause migration, each with their own
set of specific risks in pregnancy:

1. Storms and flooding

2. Geophysical—earthquakes, volcano eruptions
3. Drought

4. Wildfires

This paper aims to present the literature on the risk of these
disasters on pregnancy outcomes and to investigate the poten-
tial obstetric risks faced by women migrating due to these
causes. By identifying these morbidities, the obstetrician will
be empowered to recognise, screen for, and mitigate these
risks, thus minimising adverse outcomes for these patients.

Methodology

Based on the study aim, a semi-structured literature review
was performed. The following databases were searched:
MEDLine (PubMed) and Google Scholar. The search was
originally conducted on 31st January 2021 and repeated on
22nd September 2022.

Search strategy and selection criteria

Background information relating to migration, environ-
mental migration, climate change, and pregnancy was
gathered from websites of international organisations
such the United Nations, the World Health Organization,
the American College of Obstetricians and Gynaecolo-
gists, the International Organization for Migration, and
the United States Geological Survey. Information gath-
ered from these sites was used to generate the following
MeSH terms: “natural disaster, climate change, migra-
tion, hurricane, cyclone, flood*, earthquake, volcano,
drought, wildfire, air pollution” and “pregnan®, perina-
tal, birth”. The terms were then combined using Boolean
search terms (AND/OR).
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For this search, inclusion and exclusion criteria were
based on the study topic as follows:

Inclusion criteria Exclusion criteria

Original research articles, observational
cohort studies, experimental studies,
reviews

Non-human subjects

Human subjects Effects on general,
neonatal or early

childhood health
Effects on maternal and perinatal health  Results not reported

Geographical diversity

Studies that met the selection criteria were screened by
title and abstract. Articles with title and abstract in keep-
ing with the review’s aim were then moved forward for
full article review. Where it was unclear from title and
abstract review if the article met the inclusion criteria, it
was included for full review.

All relevant studies were included regardless of language
or publication status (published, unpublished, in press, or in
progress). Duplicate articles were noted and removed. Ref-
erence lists for all articles yielded through database search
were examined for additional articles for inclusion, includ-
ing published reviews on this topic or similar topic content.

Results

Database searches revealed 6709 articles after removal of
duplicates. Ninety-six underwent abstract screening. After
title and abstract review, 71 articles were considered relevant
and their full manuscripts were reviewed for inclusion. Fifty-
three of these studies met the criteria for inclusion. Studies
are summarised in Table 1.

Results are examined under each category of environ-
mental disaster.

Storms, flooding and pregnancy

A tropical cyclone is defined by the National Oceanic
and Atmospheric Administration as “a rotating, organised
system of clouds and thunderstorms that originates over
tropical or subtropical waters” [8]. A hurricane or typhoon
is a cyclone with sustained winds of over 74 mph. When
these storms make landfall, they cause massive wind and
flood damage, and research strongly suggests that tropi-
cal cyclones will become more intense and have worsen-
ing flooding and rainfall effects due to climate change
[9, 10]. Flooding is the most common natural disaster
worldwide, with floods accounting for 47% of natural dis-
asters recorded from 1995 to 2015, affecting more than

two billion people worldwide [11]. Flooding is caused by
severe precipitation, rising sea levels, and extreme weather
events, all of which will increase if climate change contin-
ues at its current rate. 14.7 million people were internally
displaced by storms and flooding in 2019 [4].

The effects of storms and flooding may be considered
together. These natural disasters lead to decreased water
quantity and quality, exposure to toxicants, displacement,
reduced access to health services, and food shortages [12].
Ha recently published a review on the direct and indirect
effects of climate change on pregnancy, including the effects
of some natural disasters [12]. Looking at a 2020 review of
19 papers on hurricane exposure and pregnancy, the author
notes a number of methods used in the literature to measure
exposure to hurricanes and floods: “distance from storm,
property damage, residence in nationally designated disaster
areas, maximum wind speed, or questionnaires with specific
impact scales” [12].

Low birth weight

Studies performed after Hurricane Andrew in Louisiana,
Hurricane Katrina in New Orleans, and Hurricane Catarina
in Brazil showed an association between increased exposure
to hurricane and flooding events and risk of low birth weight
[13-15]. A study looking at pregnancy outcomes after Hur-
ricane Michael (2018) in Florida found a significant asso-
ciation with low birth weight and small-for-gestational age
(SGA) [17]. A 2022 paper by Parayiwa et al. looking at birth
outcomes after cyclone events in Australia found signifi-
cantly higher odds of low birth weight associated with mid-
trimester cyclone exposure [18]. The association has also
been suggested by studies looking at flooding in the Red
River area in North Dakota, where Tong et al. found a sig-
nificant increase in low birth weight in the region after the
1997 flood [19]. A second study performed after flooding
in the region in 2009 found an increased risk of low birth
weight in women exposed to flooding in the first trimester,
but not extending to those affected after 26 weeks gestation
[20]. A systematic review by Harville et al. looking at the
effects of disasters on perinatal health found more consistent
results for negative effects of flooding on fetal growth and
birth weight than on preterm birth [21].

Preterm birth

A 2020 analysis of 20 million births in the USA found
maternal exposure to tropical cyclones increased the
risk of preterm birth, particularly for early preterm birth
and for socially vulnerable mothers [22]. Parayiwa et al.
found a significantly increased risk of preterm birth with
early pregnancy cyclone exposure [18]. Rates of preterm
birth rose after Hurricanes Andrew, Katrina, Charley, and
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Catarina and after flooding in North Dakota in 1997 [13-16,
19, 23]. Emergency department attendances for early onset
delivery increased by 115% in the 2 months after Hurricane
Sandy in 2012 [24]. Although there is limited data on the
relationship between preterm birth and storms/flooding, it is
proposed to be related to increased prenatal stress.

Hypertensive disorders

In the aftermath of hurricanes and flooding, hyperten-
sive disorders of pregnancy appear to be more common.
After Hurricane Harvey in 2017, hypertensive disorders of
pregnancy were 60% more common [25]. Although likely
a multifactorial association, this may be linked to con-
tamination of drinking water supplies. Flooding can cause
sea-level rise and as a result, salinity levels in drinking
water sources can become excessively high due to seawa-
ter contamination. Higher sodium levels in drinking water
caused by sea-level rise were associated with higher rates
of pre-eclampsia and gestational hypertension in a study
conducted in Bangladesh [26].

Malnutrition

Disruption caused to crops by flooding can lead to concerns
about malnutrition. Reduced quantity and variety of food
led to a reduction in milk supply in breast-feeding mothers
affected by flooding in Bangladesh, while crop failure after
Hurricane Gilbert in Jamaica in 1988 led to an increase in
neural tube defects, considered to be related to reduced folic
acid intake [13, 27].

Increased rate of Caesarean section

Three studies demonstrated a rise in rates of Caesarean sec-
tion after hurricanes: a 20% increase in Florida after Hur-
ricane Andrew, a 5% increase in Houston after Hurricane
Harvey, and a 6-10% increase in both planned and emer-
gency sections after Hurricane Katrina [25, 28, 29]. Pos-
sible explanations are maternal stress or placental disease
from hypertensive disorders and malnutrition occurring in
the wake of these storms, as described above.

Increase in emergency department attendances

Xiao et al. found significant increases in emergency depart-
ment attendances for gestational hypertension, renal disease,
diabetes mellitus, and abnormal glucose after Hurricane
Sandy, beginning in the immediate aftermath and peaking
at 7 to 8 months after the storm [24]. The authors suggest
that the power outages caused by the storm led to decreased
access to diabetic medication, glucose monitoring devices,
and renal dialysis. A second study by Xiao et al. in 2021 also
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reported a 16.6% increase in emergency department attend-
ances for pregnancy complications during power outages
within 1 week of the storm [30]. Flooding after Hurricane
Harvey in Texas 2017 was associated with a 24% increase
in emergency department attendances for pregnancy-related
issues [31].

Psychological comorbidity

From a mental health perspective, pregnant patients exposed
to hurricanes and flooding have been shown to be at
increased risk of antenatal depression, post-traumatic stress
disorder (PTSD), and pregnancy-related anxiety [13, 14, 32,
33]. A cohort study performed after Hurricane Katrina found
postpartum women with significant disaster exposure were
at increased risk of mental health problems [34]. Xiao et al.
also reported an increase in emergency department visits for
mental illnesses beginning gradually after Hurricane Sandy
and peaking at eight months after the storm [24].

Geophysical events and pregnancy

Geophysical events include earthquakes and volcano erup-
tions. Approximately 80% of earthquakes occur at the
circum-Pacific seismic belt known as the “Ring of Fire”,
affecting countries such as China, Indonesia, Turkey, Iran,
Japan, and the USA, as well as South American countries
[35]. There were nine major earthquakes in 2020 (magni-
tude of greater than seven), with the most deadly quake
affecting Turkey and Greece in October [36]. There are
approximately one thousand five hundred potentially active
volcanoes worldwide, also predominantly situated along
the Ring of Fire [37]. Scientists have suggested that severe
weather events such as drought and heavy precipitation may
lead to increased numbers of lower magnitude or “slow”
earthquakes [38, 39]. Hydraulic fracturing or “fracking”, a
process used by the fossil fuel industry to extract oil and
gas from underground shale formations, causes small earth-
quakes and may also be linked to larger earthquakes [40].

Earthquakes and volcano eruptions cause displacement,
stress, and difficulty accessing health services, with volcano
eruptions also causing air pollution.

Low birth weight

Geophysical events have been linked to low birth weight
in several areas around the world. Harville et al. examined
the effects of several earthquakes in their systematic review
[21]. A study by Tan et al. looking at perinatal outcomes
after a major earthquake in Wenchuan, China, in 2008 found
earthquake exposure was associated with a multitude of
adverse outcomes, including a significant increase in low
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birth weight [41]. Higher rates of low birth weight were seen
following a large earthquake in Taiwan in 1999 [21]. Oyarzo
et al. found a significant increase in low birth weight after
a 2010 Chilean earthquake, particularly with first trimes-
ter earthquake exposure [42]. This cause of low birth may
be related to prenatal stress or exposure to environmental
pollutants, but there is also evidence linking earthquakes
and its impact on mental health to subsequent significantly
lower neonatal birth weight [43]. No association between
earthquake exposure and low birth weight or SGA was found
following the Great East Japan earthquake [44, 45].

Preterm birth

Tan et al. found that the 2008 earthquake in Wenchuan,
China, was associated with a significant increase in preterm
birth [41]. While Tan et al. looked at pregnancy outcomes in
the year directly before and after the earthquake (2007-2008
and 2008-2009), a study by Lian et al. examined the effects
of the Wenchuan earthquake on pregnancy outcomes for
those exposed 6 to 8 years before conception [46]. Looking
at over 70,000 births between 2015 and 2016, the authors
found a significant increase in the risk of preterm birth for
those with earthquake exposure compared with those not
exposed. Oyarzo et al. also reported increased rates of pre-
term birth, as did another Chilean study by Torche et al.,
which looked at the sex-specific effects of exposure to natu-
ral disasters in early pregnancy [42, 47]. This study reported
an increase in preterm delivery with first trimester earth-
quake exposure, particularly with female gender pregnan-
cies. Increase in preterm birth was seen following a number
of other earthquakes in Israel and California, with one study
in Los Angeles again noting this effect was strongest for
those exposed in the first trimester [21, 48]. A study in Uru-
guay found that exposure in the third trimester to particu-
late matter from volcano eruptions may be linked to preterm
birth [49]. However, a study in New Zealand in 2019 failed
to show an association between earthquake exposure and
preterm birth [50], as did the study looking at the Great East
Japan earthquake [45].

Hypertensive disorders

Earthquake exposure was a significant risk factor for hyper-
tensive disorders of pregnancy for women in their third
trimester living in areas affected by the Great East Japan
Earthquake 2011 [51].

Psychological comorbidity
Earthquake exposure has been linked to mental health issues

in pregnant women, the most commonly reported being
depression and PTSD [52, 53]. A systematic review reported

rates of antenatal depression amongst those who had expe-
rienced an earthquake ranging from 7 to 40%, compared
to 7-13% in those who had not experienced an earthquake
recently [53]. As mentioned previously, a 2015 study in
Nepal found that increased exposure to earthquake led to
higher rates of mental health disorders [43].

Drought and pregnancy

The effects of drought on pregnancy are harder to examine,
as drought is an insidious process without a clear begin-
ning or end point. Droughts occur worldwide and affect
an estimated fifty-five million people globally every year,
with effects more severely seen in developing countries.
The WHO reports that as many as seven hundred million
people are at risk of being displaced by drought by 2030
[54]. Reduced access to clean water supplies and crop fail-
ure caused by drought can cause maternal dehydration and
malnutrition, as well as increasing risk of exposure to water-
borne illnesses. The known effects of dehydration and mal-
nutrition on pregnancy, such as low birth weight, preterm
birth, and anaemia, could be considered to be amplified in
the drought setting [55, 56].

Wildfires and pregnancy

A wildfire is an uncontrolled fire that burns in wildland
vegetation. Wildfires can be started by natural causes, such
as lightning or lava, or by human factors. Climate factors
such as rising temperatures and drought create conditions
that allow these fires to spread rapidly with devastating
effects. Late 2019 and 2020 saw unprecedented bushfires
spread through Australia, burning an estimated 18-6 mil-
lion hectares, destroying almost three thousand homes and
killing thirty-four people [57]. The 2020 wildfire season in
California was the largest on record, burning 4.3 million
acres and costing over twelve billion dollars in damages.
The National Geographic reports that “an average of 72,400
wildfires cleared an average of 7 million acres of US land
each year since 2000, double the number of acres scorched
by wildfires in the 1990s” [58]. Climate change is a key
factor in the increasing incidence, size, and intensity of wild-
fires, with wildfires breaking out in recent years in Europe,
South America, and even the Arctic [59, 60]. Wildfires lead
to significant air pollution, including release of particulate
matter (PM), aromatic hydrocarbons, carbon monoxide,
aldehydes, and other volatile organic compounds [61]. The
effects of air pollution on pregnancy are well-documented
in the literature—intrauterine growth restriction, low birth
weight, preterm birth, and miscarriage—and so these effects
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may be applicable to the context of a wildfire [62—-66]. Wild-
fires can also lead to displacement and difficulty accessing
health services.

As reported by Ha, the methods used to measure expo-
sure to wildfires include “distance to wildfires, fine particle
concentration, heat spots from satellite images, and aerosol
index” [12].

Low birth weight

In the aftermath of several wildfires, the incidence of low
birth weight is reported to increase. An 8-year study in
Colorado found that birth weights were found to be signifi-
cantly decreased after first trimester exposure to wildfire
smoke [61]. A recent meta-analysis looked at eight stud-
ies evaluating wildfire exposure effect on pregnancy out-
comes in four countries (USA, Australia, Indonesia, and
Brazil). [67]. Six studies reported a significant link with
birth weight reduction, with exposure in the second and
third trimester having the greatest effect when looking at
maternal proximity to wildfire-affected areas [67]. How-
ever, two studies looking at the risk of SGA found no sig-
nificant relationship between wildfire exposure and SGA
[61, 68]. After the 2003 bushfire in California, pregnant
women exposed to wildfires had a slight reduction in birth
weight compared to those without exposure [69]; however,
the reduction was not statistically significant.

Preterm birth

Wildfires have been linked to risk of preterm birth. Stud-
ies on obstetric outcomes after the above-mentioned
wildfires in Colorado and Australia found links between
wildfire smoke exposure preterm birth in both second tri-
mester exposure [61] and exposure at any gestation [61,
68]. Interestingly, the effect appeared bimodal. Smoke
exposure was also linked to prolonging of pregnancy past
41 weeks gestation [68]. They postulated that a perceived
lack of control in the wake of a disaster may have influ-
enced women’s decisions regarding obstetric interventions
for birth. Exposure to wildfire smoke in the first or sec-
ond trimester in certain regions of Brazil increased the
risk of preterm birth [70]. A recent study in California
looking at three million births found a significant relation-
ship between smoke exposure and preterm birth, with the
largest effects associated with second trimester exposure
[71]. The authors estimated that 3.7% of preterm births in
their sample were attributable to wildfire smoke exposure.
Amjad et al. reported in their meta-analysis that two other
studies looking at links with preterm birth did not find a
significant relationship [67].
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Hypertensive disorders

Gestational hypertension was found to be linked to wild-
fire smoke exposure, with first trimester exposure, second
trimester exposure, and exposure over the entire pregnancy
showing a positive association [61].

Gestational diabetes

Some studies have found a significant positive association
between wildfire smoke and gestational diabetes with first
trimester exposure [61]. Exposure to air pollution from
a coal mine fire in Australia was associated with a 16%
increased likelihood of gestational diabetes [72]. In a study
looking at the effects of wildfires on male birth weight in
Australia, O’Donnell et al. found significantly higher birth
weights in males born in the most affected areas compared
with less-exposed peers [73]. The authors suggest raised
blood glucose levels from a maternal stress response as the
cause of this finding, even in the absence of a diagnosis of
gestational diabetes.

Congenital abnormalities

Requia et al. looked at 7595 babies born in Brazil from
2001 to 2018. Their results suggest a statistically significant
increased risk of cleft lip/palate, respiratory, and nervous
system anomalies associated with exposure to air pollu-
tion from wildfires [74]. A study in California found an
increased risk of gastroschisis with first trimester wildfire
exposure [75].

Timing of exposure

A number of studies commented on the timing of expo-
sure to disaster in relation to adverse pregnancy outcomes.
First trimester exposure to flooding was found to be most
positively associated with low birth weight by one study
[20]. Parayiwa et al. found a significantly increased risk of
preterm birth with first trimester cyclone exposure, while
second trimester exposure was linked to low birth weight
[18]. A number of studies found earthquake exposure in
the first trimester to be most significant for risk of preterm
birth, while Balsa et al. found an increase in preterm birth
following volcanic air pollution exposure in the third tri-
mester [21, 47-49]. Third trimester earthquake exposure
was a significant risk factor for hypertensive disorders of
pregnancy for women affected by the Great East Japan
Earthquake 2011 [51]. Requia et al. reported first or sec-
ond trimester exposure to wildfire smoke was associated
with risk of preterm birth [70], while second trimester
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exposure was found to be most significant for preterm
birth by Heft-Neal et al. [71]. First trimester exposure to
wildfires was again identified as the most significant tim-
ing for risk of low birth weight, gestational diabetes, and
congenital anomalies [61, 75]. The study by Lian et al.
in Wenchuan was notable for its examination of disaster
exposure in the years before conception, with a signifi-
cantly increased risk of preterm birth conferred to those
with pre-conception earthquake exposure [46]. Their find-
ings indicate a need for further study of the long-term
reproductive effects of disaster exposure.

Potential pathophysiology

The adverse effect of environmental factors on many of
these outcomes is generally thought in the literature to
be linked to increased prenatal stress. This can be related
to the direct hormonal effect of stress, through increased
release of corticotropin-releasing hormone, cortisol, and
inflammatory cytokines. It is also important to consider
the indirect effects of prenatal stress—impaired immune
system response, increased risk of infection, and increased
rates of smoking seen in the wake of disasters—as potential
aetiology for these outcomes. Exposure to environmental
toxicants may be implicated in developing perinatal com-
plications, as seen with seawater in Bangladesh [26]. Other
toxicants such as toxic chemical waste, household moulds,
and carbon monoxide are often released in the wake of
natural disasters and may have pathological effects.

Discussion

With climate change continuing to accelerate and environ-
mental migration rising, most maternity healthcare provid-
ers are likely to provide care for domestic or international
environmental migrants over the coming years. More than
ninety million international migrants are residing in the
World Health Organization (WHO) European region and
more than half of these migrants are women, many of child-
bearing age [5]. Many of these may have environmental rea-
sons behind their migration.

The WHO recognises a lack of global or region-wide
indicators for refugee and migrant health and a lack of
framework for routine collection of data, pointing out that
“this leads to a shortage of scientifically valid and com-
parable health data on refugee and migrant populations”
[76]. There is no existing data on pregnant environmental
migrants, or indeed on environmental migrants in general.
Most of the studies examined in this article looked at women

staying in the disaster-affected region. As such, we can only
postulate on the perinatal risks of environmental migration,
by extrapolating the existing evidence on the effects on preg-
nancy of (a) migration and (b) natural disasters.

Perinatal health effects

Environmental disasters have complex effects on perinatal
health. The most consistently reported effects are low birth
weight and mental health issues. An association with pre-
term birth is frequently suggested by observational studies,
but results are inconsistent. It is important to consider these
findings in the context of the existing increased risk of men-
tal health issues and preterm birth faced by pregnant migrant
women [6]. A synergistic effect may occur. Gestational dia-
betes and hypertensive disorders are other important compli-
cations to consider, along with maternal malnutrition.

The social factors of displacement and migration add a
layer of complexity to the care of these patients. In 2018,
the WHO released a policy brief entitled “Improving the
health of pregnant refugee and migrant women and newborn
children” [76]. This policy outlines that socioeconomic chal-
lenges faced by pregnant refugees and migrant women are
the greatest determinant of mother and infant health. These
women are often living in poor conditions or find them-
selves facing financial difficulties. A systematic review by
Fair et al. conducted in Europe on migrant women’s experi-
ence of pregnancy reported that many migrant women had
difficulty covering costs of basic living, transport to ante-
natal visits, and costs of essential care [77]. Accessibility to
healthcare is a major challenge, with language, a lack of trust
in healthcare providers, and unfamiliar healthcare practices
reported as some of the key barriers for migrant women.

A checklist for care

Based on the findings suggested by this review and the rel-
evant social factors described above, we have developed a
proposed checklist for care to use in the assessment of a
pregnant environmental migrant (Fig. 1).

All patients should have a first trimester ultrasound dat-
ing scan. Given the potential increased risk of hypertensive
disorders with disaster exposure, we suggest consideration
of the use of low-dose aspirin if other significant risk fac-
tors for hypertensive disorders are present. The migration
process is associated with poor living conditions and expo-
sure to suboptimal hygiene facilities. It is important that any
woman with a history of recent migration has a nutritional
assessment and is prescribed folic acid and iron supplemen-
tation. A screening mid-stream urine (MSU) sample and
high vaginal swab should be sent for culture and sensitivity.
As discussed, these patients are at increased risk of mental
health issues; referral to perinatal mental health services
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Fig. 1 A proposed checklist for care

should be offered, alongside smoking cessation support.
Social work referral should be considered.

In the second trimester, mental health support and nutri-
tional supplementation should continue. Blood pressure
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should be monitored monthly. MSU sample should be sent
for culture and sensitivity.

In the third trimester, we suggest routine screening for
gestational diabetes. The risk of low birth weight in this
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population means consideration should be given to a fetal
growth scan at 32-34 weeks. Blood pressure should be
monitored four-weekly up until 32-34 weeks, at which
stage fortnightly monitoring is encouraged. The potential
risk of preterm birth means signs of preterm labour should
be discussed and advice provided. Mental health support and
nutritional supplementation should continue. MSU sample
should be sent.

In the postnatal period, support with breast-feeding should
be provided. Patients should be offered contraceptive advice,
with consideration of a long-acting reversible contraceptive
prior to discharge. A final mental health assessment should
be carried out, with arrangements for ongoing support made
for those who require it. Discharge planning should take into
consideration the social supports available to or required by
the woman.

Depending on how recently or how far these patients have
migrated, they may not have a general practitioner in the
community. It is important to ensure continuity of care and
regular attendance at antenatal check-ups across the three
trimesters, as well as postnatal support.

Migration as a protective factor?

However, we must also consider the potential protective role
of migration. For example, women who migrate early from
regions affected by air pollution or flooding may reduce
their risk of adverse perinatal outcomes. As mentioned
above, prenatal and first trimester exposure to disasters are
significant for conferrance of risk. Timing of migration will
be a critical factor in determining perinatal outcomes. It may
be important to develop a twofold approach to the care of
environmental migrants—a short-term approach to those
who have recently migrated or migrated during the course
of their pregnancy, and a longer-term approach to those who
migrated in time to mitigate their risk. Further research is
required to assess the time period necessary to provide a
protective effect.

Improving migrant care and opportunities
for future research

The 2018 WHO policy briefly recognises the increased
perinatal morbidity and mortality for pregnant migrants,
and states that these women tend to experience subopti-
mal perinatal care [76]. It provides a number of recom-
mendations to improve care for these women, including
increasing healthcare professionals’ awareness of dis-
ease burden in specific migrant groups and how these
can affect pregnancy outcomes, and including screening
where indicated. Fair et al. also called for research on the
needs of different migrant populations to develop tailored

interventions [77]. Our paper, by considering a specific
migrant group and studying the disease burden faced by
this group, will improve the awareness of obstetricians
worldwide and provide tailored screening advice for these
women. It is important to acknowledge that additional
funding may be required to implement the necessary
care pathways for increasing numbers of environmental
migrants worldwide.

Going forward, this paper has flagged a number of poten-
tial research opportunities. Focused research on environ-
mental migrants and specifically pregnant environmental
migrants is required. Research on the relationship between
perinatal complications and timing of migration is likely to
be of particular importance. Future studies on the care of
pregnant migrants may wish to use this paper to consider
environmental migrants as an important subgroup.

Conclusion

Environmental migrants may have specific risks of perina-
tal adverse outcomes in pregnancy. Maternity healthcare
providers should familiarise themselves with the potential
impact of environmental migration on pregnancy and the
specific perinatal risks faced by the pregnant environmental
migrant. Recognising the needs of these patients will allow
obstetricians and midwives to provide individualised care
and offer the additional supports required.

Furthermore, the WHO has identified climate change
as “the single greatest health threat facing humanity” [78].
The 2015 Paris Agreement recognised that women are dis-
proportionately affected by climate change [79]—as such,
it follows that women’s health globally is disproportionately
affected. A recent article by the International Federation
of Gynaecology and Obstetrics (FIGO) recognises the cli-
mate crisis as a risk to women, pregnant mothers, and their
fetuses, and outlines the role maternity healthcare provid-
ers must play in climate advocacy, research, education, and
patient care [80]. It is imperative that obstetricians, mid-
wives, and maternity healthcare providers worldwide use
their platform to highlight the effects of climate change on
the pregnant population and to advocate for global action
to address climate change, for the safety of patients and
future populations.

Author contribution Dr. Sadhbh A. Lee: conceptualisation, data cura-
tion, investigation, literature search, visualisation, manuscript writ-
ing of original draft and review and editing. Dr. Gillian A. Corbett:
data curation, resources, manuscript drafting and editing. Professor
Fionnuala M. McAuliffe: conceptualisation, supervision, manuscript
review and editing. All authors had full access to the full data in the
study and accept responsibility to submit for publication.

@ Springer



810

Irish Journal of Medical Science (1971 -) (2024) 193:797-812

Funding Open Access funding provided by the IReL. Consortium.

Declarations

Consent for publication All authors had full access to the full data in
the study and accept responsibility to submit for publication.

Conflict of interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. IPCC (2014) Climate Change 2014: Synthesis Report. Contri-
bution of Working Groups I, II and III to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change [Core
Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC,
Geneva, Switzerland, 151 pp

2. Stern N (ed) (2006) The economics of climate change: the Stern
review. Cambridge University Press, Cambridge, p 3

3. International Organisation for Migration (2014) Migration, envi-
ronment and climate change: evidence for policy (glossary)

4. Anzellini V, Valderrama AC, Desai B et al (2019) Global report
on internal displacement 2019. Internal Displacement Monitoring
Centre, Switzerland

5. World Health Organization (2018) Report on the health of refugees and
migrants in the WHO European Region: no public health without
refugee and migrant health. World Health Organization, Copenhagen

6. Heslehurst N, Brown H, Pemu A et al (2018) Perinatal health out-
comes and care among asylum seekers and refugees: a systematic
review of systematic reviews. BMC Medicine 16(1). https://doi.
org/10.1186/s12916-018-1064-0

7. The United Nations Sustainable Development Goals (2015).
https://sdgs.un.org/goals. Accessed 22 Sept 2022

8. National Hurricane Centre National Oceanic and Atmospheric
Administration (2021) Tropical cyclone climatology. https:/www.
nhc.noaa.gov/climo/. Accessed 17 May 2021

9. Geophysical Fluid Dynamics Laboratory (2021) National Oceanic
and Atmospheric Administration: Global warming and hurricanes
— an overview of current research results. https://www.gfdl.noaa.
gov/global-warming-and-hurricanes/ Accessed 17 May 2021

10. Kossin JP, Knapp KR, Olander TL et al (2020) Global increase in
major tropical cyclone exceedance probability over the past four
decades. Proc Natl Acad Sci USA 117(22):11975-80

11. Centre for Research on the Epidemiology of Disasters (2015) The
human cost of weather-related disasters 1995-2015. Belgium

12. Ha S (2022) The changing climate and pregnancy health.
Curr Envir Health Rpt 9:263-275. https://doi.org/10.1007/
s40572-022-00345-9

13. Mallett LHP, Etzel Ra MdP (2018) Flooding: what is the impact
on pregnancy and child health? Disasters 42(3):432-458

@ Springer

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

. Alderman K, Turner LR, Tong S (2012) Floods and human health:

a systematic review. Environ Int 2012(47):37—47

De Oliveira VH, Lee I, Quintana-Domeque C (2021) Natural
disasters and early human development: Hurricane Catarina and
infant health in Brazil. ] Hum Resour 2021:0816-8144R1
Grabich SC, Robinson W, Engel S et al (2016) Hurricane Charley
exposure and hazard of preterm delivery, Florida 2004. Matern
Child Health J 20(12):2474-82

Pan K, Beitsch L, Gonsoroski E et al (2021) Effects of Hurricane
Michael on access to care for pregnant women and associated
pregnancy outcomes. Int J Environ Res Public Health 18(2)
Parayiwa C, Harley D, Clark R et al (2022) Association between
severe cyclone events and birth outcomes in Queensland, Aus-
tralia, 2008-2018: a population based retrospective cohort study.
Aust NZ J Public Health

Tong VT, Zotti ME, Hsia J (2011) Impact of the Red River
catastrophic flood on women giving birth in North Dakota,
1994-2000. Matern Child Health J 15(3):281-8

Hilmert CJ, Kvasnicka-Gates L, Teoh AN et al (2016) Major
flood related strains and pregnancy outcomes. Health Psychol
35(11):1189-96

Harville E, Xiong X, Buekens P (2010) Disasters and perinatal
health: a systematic review. Obstet Gynecol Surv 65(11):713-28
Sun S, Weinberger KR, Yan M et al (2020) Tropical cyclones
and risk of preterm birth: a retrospective analysis of 20 million
births across 378 US counties. Environ Int 2020(140):105825
Antipova A, Curtis A (2015) The post-disaster negative health
legacy: pregnancy outcomes in Louisiana after Hurricane
Andrew. Disasters 39(4):665-86

Xiao J, Huang M, Zhang W et al (2019) The immediate and
lasting impact of Hurricane Sandy on pregnancy complications
in eight affected counties of New York State. Sci Total Environ
2019(678):755-760

Mendez-Figueroa H, Chauhan SP, Tolcher MC et al (2019)
Peripartum outcomes before and after Hurricane Harvey. Obstet
Gynecol 134(5):1005-16

Khan AE, Scheelbeek PF, Shilpi AB et al (2014) Salinity in
drinking water and the risk of (pre)eclampsia and gestational
hypertension in coastal Bangladesh: a case-control study. PLoS
One 9(9):¢108715

Goudet SM, Griffiths PL, Bogin BA et al (2011) Impact of
flooding on feeding practices of infants and young children
in Dhaka, Bangladesh Slums: what are the coping strategies?
Matern Child Nutr 7(2):198-214

Zahran S, Peek L, Snodgrass JG et al (2013) Abnormal labor
outcomes as a function of maternal exposure to a catastrophic
hurricane event during pregnancy. Nat Hazards 66:61-76
Hamilton BE, Sutton PD, Mathews TJ et al (2009) The effect of
Hurricane Katrina: births in the U.S. Gulf Coast region, before
and after the storm. National Vital Stats Rep 58(2). Centers Dis
Control Prevent

Xiao J, Zhang W, Huang M et al (2021) Increased risk of mul-
tiple pregnancy complications following large-scale power
outages during Hurricane Sandy in New York State. Sci Tot
Environ 2021(770):145359

Ramesh B, Jagger MA, Zaitchik B et al (2021) Emergency
department visits associated with satellite observed flooding
during and following Hurricane Harvey. J Expo Sci Environ
Epidemiol 31(5):832-41

Giarratano GP, Barcelona V, Savage J et al (2019) Mental health
and worries of pregnant women living through disaster recov-
ery. Health Care Women Int 40(3):259-77

Harville EW, Xiong X (2009) Buekens P (2009). Hurricane
Katrina and perinatal health Birth 36(4):325-331


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12916-018-1064-0
https://doi.org/10.1186/s12916-018-1064-0
https://sdgs.un.org/goals
https://www.nhc.noaa.gov/climo/
https://www.nhc.noaa.gov/climo/
https://www.gfdl.noaa.gov/global-warming-and-hurricanes/
https://www.gfdl.noaa.gov/global-warming-and-hurricanes/
https://doi.org/10.1007/s40572-022-00345-9
https://doi.org/10.1007/s40572-022-00345-9

Irish Journal of Medical Science (1971 -) (2024) 193:797-812

811

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Harville EW, Xiong X, Pridjian G et al (2009) Postpartum
mental health after Hurricane Katrina: a cohort study. BMC
Pregnancy Childbirth 2009(9):21

Which country has the most earthquakes? [Internet] (2021) United
States Geological Survey. Usgs.gov. Available from: https://www.
usgs.gov/fags/which-country-has-most-earthquakes?qt-news_
science_products=0#qt-news_science_products. Accessed 17
May 2021

Latest Earthquakes [Internet] (2021) United States Geologi-
cal Survey. Earthquake.usgs.gov. Available from: https://earth
quake.usgs.gov/earthquakes/map/?extent=18.31281,-135.26367
&extent=54.11094,-54.75586. Accessed 17 May 2021

How many active volcanoes are there on Earth? [Internet]
(2021) United States Geological Survey. Usgs.gov. Available
from: https://www.usgs.gov/fags/how-many-active-volcanoes-
are-there-earth?qt-news_science_products=0#. Accessed 17
May 2021

Liu C, Linde AT (2009) Sacks IS (2009) Slow earthquakes trig-
gered by typhoons. Nature 459(7248):833-836

Buis A (2021) Can climate affect earthquakes, or are the connec-
tions shaky? — Climate change: vital signs of the planet [Internet].
Climate Change: Vital Signs of the Planet. Available from: https://
climate.nasa.gov/news/2926/can-climate-affect-earthquakes-or-
are-the-connections-shaky/. Accessed 17 May 2021

Does the production of oil and gas from shales cause earthquakes?
If so, how are the earthquakes related to these operations? [Internet]
(2021) United States Geological Survey. Usgs.gov. Available from:
https://www.usgs.gov/fags/does-production-oil-and-gas-shales-
cause-earthquakes-if-so-how-are-earthquakes-related-these?qt-
news_science_products=0#qt-news_science_products. Accessed
17 May 2021

Tan CE, Li HJ, Zhang XG et al (2009) The impact of the Wen-
chuan earthquake on birth outcomes. PLoS One 4(12):e8200
Oyarzo C, Bertoglia P, Avendano R et al (2012) Adverse perina-
tal outcomes after the February 27th 2010 Chilean earthquake. J
Matern Fetal Neonatal Med 25(10):1868-73

Khatri GK, Tran TD, Baral S et al (2020) Experiences of an
earthquake during pregnancy, antenatal mental health and infants’
birthweight in Bhaktapur District, Nepal, 2015: a population-
based cohort study. BMC Pregnancy Childbirth 20(1):414
Fujimori K, Kyozuka H, Yasuda S et al (2014) Pregnancy and
birth survey after the Great East Japan Earthquake and Fukushima
Daiichi Nuclear Power Plant accident in Fukushima prefecture.
Fukushima J Med Sci 60(1):75-81

Sugawara J, Iwama N, Hoshiai T et al (2018) Regional birth out-
comes after the 2011 great East Japan earthquake and tsunami in
Miyagi prefecture. Prehosp Disaster Med 33(2):215-9

Lian Q, NiJ, Zhang J et al (2020) Maternal exposure to Wenchuan
earthquake and prolonged risk of offspring birth outcomes: a natu-
ral experiment study. BMC Pregnancy and Childbirth 20(1)
Torche F, Kleinhaus K (2012) Prenatal stress, gestational age and
secondary sex ratio: the sex-specific effects of exposure to a natu-
ral disaster in early pregnancy. Hum Reprod 27(2):558-67
Glynn LM, Wadhwa PD, Dunkel-Schetter C et al (2001) When
stress happens matters: effects of earthquake timing on stress
responsivity in pregnancy. Am J Obstet Gynecol 184(4):637-42
Balsa Al, Caffera M, Bloomfield J (2016) Exposures to particu-
late matter from the eruptions of the Puyehue volcano and birth
outcomes in Montevideo, Uruguay. Environ Health Perspect
124(11):1816-22

Hawkins G, Gullam J, Belluscio L (2019) The effect of a major
earthquake experienced during the first trimester of pregnancy on
the risk of preterm birth. Aust N Z J Obstet Gynaecol 59(1):82-8
Kyozuka H, Murata T, Yasuda S et al (2019) The effect of the
Great East Japan Earthquake on hypertensive disorders during

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

pregnancy: a study from the Fukushima Health Management Sur-
vey. J Mat Fet Neon Med 33(24):4043-4048

Qu Z, Tian D, Zhang Q et al (2012) The impact of the catastrophic
earthquake in China’s Sichuan province on the mental health of
pregnant women. J Affect Disord 136(1-2):117-23

Ren JH, Chiang CL, Jiang XL et al (2014) Mental disorders of
pregnant and postpartum women after earthquakes: a systematic
review. Disaster Med Public Health Prep 8(4):315-25

World Health Organisation: Drought [Internet] (2021) Who.int.
Available from: https://www.who.int/health-topics/drought#tab=
tab_1. Accessed 17 May 2021

Undernutrition in Pregnancy (2021) UpToDate [Internet].
Uptodate.com. Available from: https://www.uptodate.com/
contents/undernutrition-in-pregnancy-evaluation-management-
and-outcome-in-resource-limited-areas. Accessed 17 May 2021
Hanson MA, Bardsley A, De-Regil LM et al (2015) The Interna-
tional Federation of Gynecology and Obstetrics (FIGO) recom-
mendations on adolescent, preconception, and maternal nutrition:
Think Nutrition First. Int J Gynaecol Obstet 131 Suppl 4:S213-53
Burton J (2020) It was a line of fire coming at us: firefighters
return home [Internet]. Busselton-Dunsborough Mail. Available
from: https://www.busseltonmail.com.au/story/6620313/it-was-
a-line-of-fire-coming-at-us-firefighters-return-home/. Accessed
17 May 2021

Here’s how wildfires get started—and how to stop them [Inter-
net] (2019) National Geographic. Available from: https://
www.nationalgeographic.com/environment/article/wildfires.
Accessed 17 May 2021

Spracklen DV, Mickley LJ, Logan JA et al (2009) Impacts of cli-
mate change from 2000 to 2050 on wildfire activity and carbo-
naceous aerosol concentrations in the western United States. J
Geophys Res: Atmosph 114(D20)

Arctic wildfires emit 35% more CO?2 so far in 2020 than for whole of
2019 [Internet] (2020) The Guardian. Available from: https:/www.
theguardian.com/world/2020/aug/31/arctic-wildfires-emit-35-more-
co02-so-far-in-2020-than-for-whole-of-2019. Accessed 17 May 2021
Abdo M, Ward I, O'Dell K et al (2019) Impact of wildfire smoke
on adverse pregnancy outcomes in Colorado, 2007-2015. Int J
Environ Res Public Health 16(19)

Sram RJ, Binkova B, Dejmek J et al (2005) Ambient air pollu-
tion and pregnancy outcomes: a review of the literature. Environ
Health Perspect 113(4):375-82

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

Liu Y, Xu J, Chen D et al (2019) The association between air
pollution and preterm birth and low birth weight in Guangdong,
China. BMC Public Health 19(1):3

Leiser CL, Hanson HA, Sawyer K et al (2019) Acute effects of air
pollutants on spontaneous pregnancy loss: a case-crossover study.
Fertil Steril 111(2):341-7

Bekkar B, Pacheco S, Basu R et al (2020) Association of air pol-
lution and heat exposure with preterm birth, low birth weight,
and stillbirth in the US: a systematic review. JAMA Netw Open
3(6):e208243

Amjad S, Chojecki D, Osornio-Vargas A et al (2021) Wildfire
exposure during pregnancy and the risk of adverse birth out-
comes: a systematic review. Env Int 2021(156):106644
O’Donnell MH, Behie AM (2013) Effects of bushfire stress on
birth outcomes: a cohort study of the 2009 Victorian Black Sat-
urday bushfires. Int J Disaster Risk Reduction 2013(5):98-106
Holstius DM, Reid CE, Jesdale BM et al (2012) Birth weight fol-
lowing pregnancy during the 2003 Southern California wildfires.
Environ Health Perspect 120(9):1340-5

@ Springer


https://www.usgs.gov/faqs/which-country-has-most-earthquakes?qt-news_science_products=0#qt-news_science_products
https://www.usgs.gov/faqs/which-country-has-most-earthquakes?qt-news_science_products=0#qt-news_science_products
https://www.usgs.gov/faqs/which-country-has-most-earthquakes?qt-news_science_products=0#qt-news_science_products
https://earthquake.usgs.gov/earthquakes/map/?extent=18.31281,-135.26367&extent=54.11094,-54.75586
https://earthquake.usgs.gov/earthquakes/map/?extent=18.31281,-135.26367&extent=54.11094,-54.75586
https://earthquake.usgs.gov/earthquakes/map/?extent=18.31281,-135.26367&extent=54.11094,-54.75586
https://www.usgs.gov/faqs/how-many-active-volcanoes-are-there-earth?qt-news_science_products=0#
https://www.usgs.gov/faqs/how-many-active-volcanoes-are-there-earth?qt-news_science_products=0#
https://climate.nasa.gov/news/2926/can-climate-affect-earthquakes-or-are-the-connections-shaky/
https://climate.nasa.gov/news/2926/can-climate-affect-earthquakes-or-are-the-connections-shaky/
https://climate.nasa.gov/news/2926/can-climate-affect-earthquakes-or-are-the-connections-shaky/
https://www.usgs.gov/faqs/does-production-oil-and-gas-shales-cause-earthquakes-if-so-how-are-earthquakes-related-these?qt-news_science_products=0#qt-news_science_products
https://www.usgs.gov/faqs/does-production-oil-and-gas-shales-cause-earthquakes-if-so-how-are-earthquakes-related-these?qt-news_science_products=0#qt-news_science_products
https://www.usgs.gov/faqs/does-production-oil-and-gas-shales-cause-earthquakes-if-so-how-are-earthquakes-related-these?qt-news_science_products=0#qt-news_science_products
https://www.who.int/health-topics/drought#tab=tab_1
https://www.who.int/health-topics/drought#tab=tab_1
https://www.uptodate.com/contents/undernutrition-in-pregnancy-evaluation-management-and-outcome-in-resource-limited-areas
https://www.uptodate.com/contents/undernutrition-in-pregnancy-evaluation-management-and-outcome-in-resource-limited-areas
https://www.uptodate.com/contents/undernutrition-in-pregnancy-evaluation-management-and-outcome-in-resource-limited-areas
https://www.busseltonmail.com.au/story/6620313/it-was-a-line-of-fire-coming-at-us-firefighters-return-home/
https://www.busseltonmail.com.au/story/6620313/it-was-a-line-of-fire-coming-at-us-firefighters-return-home/
https://www.nationalgeographic.com/environment/article/wildfires
https://www.nationalgeographic.com/environment/article/wildfires
https://www.theguardian.com/world/2020/aug/31/arctic-wildfires-emit-35-more-co2-so-far-in-2020-than-for-whole-of-2019
https://www.theguardian.com/world/2020/aug/31/arctic-wildfires-emit-35-more-co2-so-far-in-2020-than-for-whole-of-2019
https://www.theguardian.com/world/2020/aug/31/arctic-wildfires-emit-35-more-co2-so-far-in-2020-than-for-whole-of-2019

812

Irish Journal of Medical Science (1971 -) (2024) 193:797-812

70.

71.

72.

73.

74.

75.

Requia WJ, Papatheodorou S, Koutrakis P et al (2022) Increased
preterm birth following maternal wildfire smoke exposure in Bra-
zil. Int J Hyg Environ Health 2022(240):113901

Heft-Neal S, Driscoll A, Yang W et al (2022) Associations
between wildfire smoke exposure during pregnancy and risk of
preterm birth in California. Env Res 2022(203):111872

Melody SM, Ford JB, Wills K et al (2020) Maternal exposure to
fine particulate matter from a large coal mine fire is associated
with gestational diabetes mellitus: a prospective cohort study. Env
Res 2020(183):108956

O’Donnell MH, Behie AM (2015) Effects of wildfire disaster
exposure on male birth weight in an Australian population. Evol
Med Pub Health 2015(1):344-354

Requia WIJ, Kill E, Papatheodorou S et al (2022) Prenatal expo-
sure to wildfire-related air pollution and birth defects in Brazil. J
Expo Sci Environ Epidemiol 32(4):596-603

Park B, Boles I, Monavvari S et al (2021) The association between
wildfire exposure in pregnancy and foetal gastroschisis: a popula-
tion-based cohort study. Paed Perinatal Epidemiol 36(1):45-53

@ Springer

76.

71.

78.

79.

80.

World Health Organisation (2018) Improving the health care
of pregnant refugee and migrant women and newborn children:
policy brief

Fair F, Raben L, Watson H et al (2020) Migrant women’s experi-
ences of pregnancy, childbirth and maternity care in European
countries: a systematic review. PLoS One 15(2):¢0228378
World Health Organisation (2021) Climate change and health
[Internet]. WHO. Available from: https://www.who.int/news-
room/fact-sheets/detail/climate-change-and-health. Accessed 18
Feb 2022

Paris Agreement to the United Nations Framework Convention
on Climate Change (2015) T.I.A.S. No. 16-1104. Available from
https://unfccc.int/sites/default/files/english_paris_agreement.pdf
Giudice L, Llamas-Clark E, DeNicola N et al (2021) Climate
change, women’s health, and the role of obstetricians and gynecol-
ogists in leadership. Int J Gynecol Obstetr 155(3):345-356

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://unfccc.int/sites/default/files/english_paris_agreement.pdf

	Obstetric care for environmental migrants
	Abstract
	Background 
	Aim 
	Methods 
	Results 
	Conclusion 

	Introduction
	Aim
	Methodology
	Search strategy and selection criteria
	Results
	Storms, flooding and pregnancy
	Low birth weight
	Preterm birth
	Hypertensive disorders
	Malnutrition
	Increased rate of Caesarean section
	Increase in emergency department attendances
	Psychological comorbidity

	Geophysical events and pregnancy
	Low birth weight
	Preterm birth
	Hypertensive disorders
	Psychological comorbidity

	Drought and pregnancy
	Wildfires and pregnancy
	Low birth weight
	Preterm birth
	Hypertensive disorders
	Gestational diabetes
	Congenital abnormalities

	Timing of exposure
	Potential pathophysiology
	Discussion
	Perinatal health effects
	A checklist for care
	Migration as a protective factor?
	Improving migrant care and opportunities for future research

	Conclusion
	References


