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Journal of Midwifery &Women’s Health www.jmwh.org
Editorial

The Heat is On: Imperative for Midwifery Engagement
in Climate Change

As the world continues to grapple with the devastating im-
pacts of climate change, the effects on perinatal and newborn
outcomes are becoming increasingly evident. Extreme heat
events related to climate change are becoming more frequent
and intense and are linked to a range of health problems dur-
ing pregnancy and for newborns. This Journal of Midwifery &
Women’s Health (JMWH) theme issue on Climate and Envi-
ronmental Effects on Perinatal and Reproductive Health aims
to provide midwives and others with concrete information
to help identify the health effects of climate change and pro-
vide suggestions tomitigate those effects, including proposing
action to be taken individually and as a profession. It is im-
perative that midwives develop expertise in this area, educat-
ing ourselves, our patients, and our students, and amplifying
the calls for immediate change. As highlighted in advance of
the recent United Nations (UN) Conference of the Parties, or
COP 27, the first of these important global climate meetings
to focus on the nexus of climate change and human health,
health must be at the center of climate change policy going
forward.1

The UN Secretary General was recently quoted as stating
“there is no Planet B: we must fix the world we have.”2(p 1)
Those of us involved in perinatal health, whether in pol-
icy, research, education, or clinical care, must understand the
broad impacts of climate change on those we care for. Climate
change related events are already affecting health outcomes.
Midwifery is a necessary voice to help identify and implement
new solutions through interprofessional engagement in im-
proving health systems and in our individual provision of care
every day.3

The UN International Panel on Climate Change (IPCC)
reported that greenhouse gases have already caused 1.1°C
(34°F) in global warming as well as “widespread adverse
impacts and related losses and damages to nature and
people”4(p 17) and that “vulnerable communities who have his-
torically contributed the least to current climate change are
disproportionately affected.”4 (p 6) IPCC warned that steep
cuts must be made quickly or harms will increase with fewer
opportunities to adapt.4 One direct impact of extreme heat on
maternal health is the increased risk of dehydration and heat
stroke in pregnancy. Pregnancy increases the body’s need for
water, and the body is physiologically sensitive to high tem-
peratures during pregnancy. Heat exposure can lead to preg-
nancy complications, such as preterm labor and low birth
weight. The number of stillbirths and premature births has
been estimated to increase by approximately 5% for every 1°C
increase in temperature according to a recent systematic re-
view and meta-analysis.5(p 8)

In this JMWH issue, Baharav et al have provided a com-
prehensive state of the science review documenting the ef-
fects of extreme heat on newborns and pregnant people.6

The authors summarize the negative impacts on perinatal
morbidity and mortality in the United States and globally.
Implications for practice are addressed and a number of re-
sources are provided, along with specific recommendations
for patients that can assist clinicians in their practice.6 Atkin et
al offer an educational case study, a composite of actual patient
situations, to educate students on the risks faced by pregnant
persons when exposed to high heat levels.7 Midwifery faculty
and others may freely use the case study in their education
programs along with the list of readings provided.7 Continu-
ing with a practical approach to environment and health ef-
fects, Sanders and Davis use a clinical case study to highlight
the impacts of climate change and air pollution on perinatal
health.8 Air quality is critical to human health, particularly
in pregnancy. Respiratory physiologic changes during preg-
nancy are reviewed along with effects of air pollution as the
authors provide clinical guidance for managing allergic rhini-
tis and asthma in pregnancy.

Although climate change affects everyone, the impacts
on resource-constrained and marginalized communities are
greater andmust be better understood and addressed through
concerted policy action. The role of midwives as part of hu-
manitarian efforts in climate related disasters, especially when
positioned within communities at the local level, is described
in the article by Purno et al.9 The response to flooding in
Bangladesh provides an example of the importance of main-
taining access to reproductive care in disasters. The lessons
learned in this case may be helpful globally in other similar
situations. Two commentaries call our attention and action to
the effects of climate change on perinatal mental health and to
the devastating effects plastics are causing to human and en-
vironmental health.10,11 Two other articles examine outcomes
of the COVID-19 pandemic and suggest how lessons learned
in that situation may transfer to actions needed to reduce cli-
mate change and address impacts on health.12,13 And finally,
in a surprising reversal of direction, a framework of vulner-
ability to climate change is adapted in developing a new ma-
ternal adaptive capacity theory. This theory, proposed for use
in future research, focuses on maternal strengths and how to
remain well during pregnancy despite existing risks.14

Climate change is also exacerbating existing health in-
equities, particularly for persons in marginalized communi-
ties who are often more vulnerable to extreme heat.15 This
“environmental injustice” will likely make existing racial in-
equities worse,15(p 459) including for families with low-income,
Indigenous and people of color, and those living in urban
areas with limited access to green spaces. Additional barri-
ers to accessing midwifery care during heat waves may ex-
ist in marginalized communities, which can further increase
the risk of adverse perinatal and neonatal outcomes, includ-
ing low birthweight, preterm birth, and stillbirth. Studies in
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the United States and globally have described the additional
effects of excessive heat on pregnant farm and agricultural
workers and the need to reduce heat exposure to reduce poor
outcomes,16 as well as the need to provide information for
pregnant workers and health care professionals.17 To address
the impact of extreme heat and climate change on midwifery
and perinatal health, it is crucial to take a comprehensive ap-
proach that addresses both the direct and indirect effects of
rising temperatures. This includes investing in public health
infrastructure, such as cooling centers and air conditioning in
health care facilities, to provide relief during heat waves. It also
requires accessible information on screening for at-risk pop-
ulations and clinical guidance for midwives and other health
care professionals on the front lines of caring for pregnant per-
sons and their newborns. JMWH readersmay appreciate a col-
lection of articles in a recent issue of the International Journal
of Obstetrics and Gynecology, Special Section: The Impact of
Global Warming on Women’s Health.18

Midwives have the power and the voice to advocate for
change and to prevent, recognize, and address the impacts on
pregnant persons and newborns, and across the span of repro-
ductive and primary health care. Let us all commit together,
as midwives, to take action, individually and collectively, to
reduce climate threats and support the necessary adaptations
to mitigate climate change related impacts on both midwives
and our patients, starting now. Consistent with the recently
updated ACNM Position Statement on Climate Change and
Maternal Fetal and Infant Health,19 midwives have a respon-
sibility to engage in the future of perinatal and reproduc-
tive health through advocating locally and nationally, work-
ing to mitigate emissions at the local level, and sharing accu-
rate information about the damaging effects of fossil fuels.We
have no time to waste because the heat is on and “there is no
Planet B.”2(p 1)

Robyn T. Churchill, CNM, MSN
Associate Editor

Melissa D. Avery, CNM, PhD
Editor-in-Chief
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Mental Health Impacts of Climate Change for Birthing People
and the Provider’s Role

Continuing Education

Teddie Potter1, PhD, RN , Terra Peterson Jonker2, BA

INTRODUCTION

Exceptional care delivered by midwives and other birth
professionals has significantly decreased global infant and
maternal mortality rates in recent decades1,2; however, these
positive gains are threatened by human disruptions of our
Earth’s natural systems. Destruction of our environment,
including climate change, impact human physical and mental
health as well as the health of all life on the planet.3 It is
important for health care professionals to recognize the
potential impacts that environmental disruptions can have
on women during pregnancy so that appropriate teaching
and safety measures can be put in place. The mental health
impacts of climate change may be particularly overlooked
by health care providers who do not recognize the risks or
know how to respond.4 Birth professionals have an important
role to play to ensure that mental health and well-being are
emphasized in this increasingly climate-changed era.

CLIMATE CHANGE: AN URGENT HEALTH RISK

In 2008, NASA scientist JamesHanson, and others, stated that
350 parts per million (ppm) of CO2 is the level of greenhouse
gasses that the planet can tolerate without a string of ever-
worsening conditions and perhaps irreversible changes to the
Earth’s life support systems.5 As of the writing of this article,
the Earth’s level of CO2 is 420 ppm.6 The 2019 Lancet Count-
down Report7(p 1837) provides a dire warning if we fail to limit
our CO2 emissions:

The life of every child born today will be profoundly affected by
climate change, with populations around the world increasingly
facing extremes of weather, food, and water insecurity, changing
patterns of infectious disease, and a less certain future. Without
accelerated intervention, this new era will come to define the
health of people at every stage of their lives.

More recently, United Nations (UN) General Secretary
Antonio Guterres issued this ultimatum during his opening
remarks at COP27, the 2022 UNClimate Change Conference.
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We are in the fight of our lives. And we are losing. Greenhouse
gas emissions keep growing. Global temperatures keep rising.
And our planet is fast approaching tipping points that will make
climate chaos irreversible. We are on a highway to climate hell
with our foot still on the accelerator… Humanity has a choice:
cooperate or perish. It is either a Climate Solidarity Pact – or a
Collective Suicide Pact.8

Clearly these are sobering messages for everyone to hear,
but the reality of the climate crisis will significantly impact
people of childbearing age, as the perinatal population and
their children are likely to experience the worst consequences
of inaction.

RESEARCH TO INFORM PRACTICE

Climate change concerns are gaining momentum as the im-
pacts to our physical andmental health becomemore defined,
but there is a distinct clinical care and research gap around
climate change and the mental health of the perinatal popu-
lation. Barkin et al9 have produced the most comprehensive
summary of research related to climate change as an emerg-
ing threat to perinatal mental health; however, they acknowl-
edge “In terms of the mental health effects of climate change,
the child population has been a primary focus while the im-
pacts on pregnant and postpartum women have exacted less
attention.”9(p 2)

A scoping review by Ma et al10 found that 92 studies
focused primarily on the traumatic impacts following ex-
posure to a natural disaster but only 4 studies examined
the climate change and mental health impacts for younger
people. More recently, health care professionals are becoming
informed about the ways that climate change can impact
mental health and well-being. A review by Charlson et al11
found that climate impacts such as wildfires, floods, heat, and
droughts can prompt psychological distress, exacerbate men-
tal health conditions, and increase the risk of suicide rates.
The American Psychological Association and ecoAmerica12
report that acute climate-related disasters may precipitate
shock, posttraumatic stress disorder (PTSD), and strains
on social relationships, including intimate partner violence,
whereas long-term impacts of climate change include mental
distress, insecurity, and heightened anxiety.

Continuing education (CE) is available for this article. To
obtain CE online, please visit http://www.jmwhce.org. A
CE form that includes the test questions is available in the
print edition of this issue.
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It is important for health care professionals to recognize
the continuum of mental health symptoms that may impact
pregnancy, postpartum, and early parenting. In addition to
generalizedmental health stressors that are exacerbated by cli-
mate change, eco-anxiety and solastalgia are 2 concepts that
are becomingmore prominent in the literature. Eco-anxiety is
an accepted term that describes a rational fear and concern re-
lated to climate change. Eco-anxiety can bemild, or it can have
a debilitating impact on activities of daily living. According to
the 2020 report Climate Change in the American Mind,13(p 10)
27% of Americans are very worried about climate change, and
66% of Americans are somewhat worried. People may man-
ifest eco-anxiety even if they have not directly experienced a
climate disaster. Again, young people and pregnant individu-
als may find eco-anxiety enhanced as they consider the future
their children are likely to experience.

Solastalgia is a term coined by Australian sustainability
professorGlennAlbrecht. Solastalgia refers to the sense of loss
and distress that is “produced by environmental change im-
pacting on people while they are directly connected to their
home environment.”14(p S95) All people can experience this
sense of grief and loss as climate change brings about obvious
changes to the environment around us. Solastalgia can impact
our sense of hope and our belief in a positive future. Therefore,
it is important for birth professionals to know how to respond.

The perinatal population is more vulnerable to mental
health concerns, with 10% to 20%of individuals being affected
by perinatal or postpartum mood and anxiety disorders15
Considering the uniquemental health needs of the birth com-
munity, Canadian researchers Olson and Metz16 report that
climate change multiplies the vulnerability and threatens the
resilience of at-risk populations, which ultimately contributes
to adverse pregnancy outcomes and impaired child develop-
ment. The authors highlight the urgent need to “intervene to
reduce stress and increase resilience in pre-conceptual women
and men, pregnant and postpartum women, and their young
children.”16(p 1)

Although we see some emerging research examining the
effects of extreme weather events (EWEs) specifically on peri-
natal mental health, there remains a gap of knowledge about
eco-anxiety and solastalgia and the impact that other slower
shifts in climate change will have on overall mental health.
For example, worsening exposure to prolonged heat or cold,
poor air quality/wildfire smoke, and displacement due to ris-
ing oceans may not have the same traumatic or PTSD re-
sponse as EWEs but may still impact perinatal mental health
and well-being.17

The birthing body and mental health are deeply con-
nected. Physical changes can impact the mental health of
those giving birth, and vice versa. Poor mental health can
also have adverse outcomes for neonatal health18 and child-
hood development19; therefore, in addition to literature on the
impacts of climate change on mental health and well-being,
birth professionals must also be well versed in emerging lit-
erature on the physical risks that climate change poses dur-
ing pregnancy and postpartum. It is especially important to
recognize that even though everyone will experience adverse
impacts of climate change, underresourced and marginalized
communities are known to suffer “first and worst.”20 Birth
professionals have an obligation to patients to be aware of

the expanding impacts of climate change on mental health
and well-being and an opportunity to advance research in this
area.

CLIMATE CHANGE AND THE ROLE OF BIRTH
PROFESSIONALS

Health care professionals are often tasked to allay anxieties
about potential events that we know are statistically uncom-
mon. We hold the evidence-based information of the lower
risk of said concerns becoming reality and impart that knowl-
edge with compassion and kindness to shift a patient’s worry.
With climate change, we may hold the same concerns as our
clients, so one of the first things we need to do is educate and
care for ourselves. We must work to find our seed of hope so
we can pass it forward. Nurses Climate Challenge,21 an ini-
tiative cosponsored by Health Care Without Harm and the
Alliance of Nurses for Healthy Environments, provides many
tools to assist health care workers to gain knowledge and a
sense of fellowship in addressing climate change as a commu-
nity. Clayton et al12 provide a list of recommendations onwhat
professionals can do tomitigate the impacts of climate change
on mental health.

Birth professionals can also represent the needs and con-
cerns of perinatal clients in policy dialogues related to climate
change and support efforts to decarbonize the health sector.
By joining other health care professionals in advocacy, climate
mitigation efforts are strengthened.22

ASSESSMENT FOR ALTERATIONS IN MENTAL
HEALTH AND WELL-BEING

As Barkin et al9 so aptly state,

Our changing climate is highly relevant to clinicians including
obstetric and pediatric providers who are tasked with evaluat-
ing women for perinatal depression and anxiety. As the effects
of climate change continue to broaden geographically, more pa-
tients will be affected, requiring providers to screen for mental
wellness and adjust their advisement and approaches with en-
vironmental factors in mind.(p )

This is wheremidwives, labor and delivery nurses, doulas,
and other birth professionals will begin to play a big role.

Midwives hold the unique role of simultaneously being
rooted in the medical world and being able to hold space for
all that is present, including the anxieties and concerns raised
by patients. One of the greatest tools that can be used by birth
professionals to combat the rising tide of eco-anxiety and cli-
mate change related mental health concerns is compassionate
listening and acknowledging that the fears held are a reality.
Climate change and its impacts are becoming a necessary
topic to address in scheduled prenatal care. Not only does
this mean we need to adjust to providing resources on how to
stay physically safe during EWEs or addressing how to know
when there may be poor air quality days related to climate-
precipitated wildfires, but we also need to discuss ways tomit-
igate themental strains, anxiety, and stressors that accompany
climate events. This will mean making mental health screen-
ingsmore robust by incorporating questions related to climate
change, continuing to build out programs where patients
have further access to mental health care in pregnancy and
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postpartum, and encouraging clients with eco-anxiety to join
organizations where they feel they are making a difference.

CLIMATE CONVERSATIONS WITH BIRTHERS

The way that climate concerns manifest in patients varies
greatly based on the population being served and the preva-
lent worries currently present in the community. Birth pro-
fessionals may be engaged in discussions about the new re-
alities of climate change: how to stay safe in extreme heat or
air pollution, how to get to prenatal care or a birthplace dur-
ing volatile storms or unexpected weather, and heightened
anxiety around long-term climate change impacts for chil-
dren. Whereas our current health system frequently focuses
on the acute needs of a patient, the ongoing, long-term im-
pacts of eco-anxiety, solastalgia, and climate change-related
mental health crises will need to be addressed. The Substance
Abuse and Mental Health Services Administration offers re-
sources to help professionals strengthen their disaster behav-
ioral health responses.23

Although some of the risks of climate change, such as
EWEs and other disasters, have clear ways that midwives can
assist, others, such as eco-anxiety and mental health strains,
require a more nuanced approach. Acknowledging and hold-
ing space for eco-anxiety is the first step to mitigating it, but
the impacts on families experiencing heightened anxiety can
often far outweigh what birth professionals are able to sup-
port in day-to-day work. In the years to come, the need to
address access to mental health therapy and building more
comprehensive prenatal and postpartum care to monitor the
well-being of patients will directly influence the way climate
change related mental health concerns play out in the health
of a family.

The antidote to eco-anxiety is to be informed, to find oth-
ers who share your views and concerns, and to act. Social me-
dia and doom scrolling can augment anxiety, so it is impor-
tant to seek knowledge from reputable sources. In the United
States, one important, regularly updated resource for patients
is the Climate Change and theHealth of Pregnant, Breastfeed-
ing, and Postpartum Women webpage on the Environmental
Protection Agency’s website.17 The site offers specific action
items for women to follow.

Some families may ask health care professionals for socio-
political steps they can take to mitigate climate change. There
are many local, national, and international organizations tak-
ing action to address climate change. Participation in these or-
ganizations provides a supportive community and a path for
meaningful and impactful action. The organization Mothers
Out Front addresses the unique concerns of birthing and par-
enting communities. Their actions are founded on the belief
that

There is no more powerful force for change than women mo-
bilizing to protect their children. We know that when we come
together for climate, racial, and social justice to tell our stories
and share our dreams for our children, we cannot fail.

In conclusion, compassionate care, delivered by informed
health care professionals, can aid in decreasing climate-related
stress, potentially improving perinatalmental health and birth
outcomes. Birth professionals have a unique opportunity and

growing obligation to patients to provide education and sup-
port on the expanding impacts of climate change.
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The relationship between heat exposure and perinatal morbidity and mortality is of increasing concern as global temperatures rise and extreme
heat events becomemore frequent and intense. Heat exposure can lead to amultitude of harmful outcomes for pregnant individuals and neonates,
including hospitalization and death. This state of the science review explored the evidence on the associations between heat exposure and negative
health outcomes during pregnancy and the neonatal period. Findings suggest that improving health care provider and patient awareness of heat-
related risks and implementing specific interventions couldmitigate adverse outcomes. Furthermore, public health and other policy interventions
are needed to increase thermal comfort and reduce societal exposure to extreme heat and related risks. Early warning systems, medical alerts,
provider and patient education, and increased access to health care and thermal comfort may improve pregnancy and early life health outcomes.
JMidwiferyWomensHealth 2023;68:324–332 c© 2023AdrienneArsht –Rockefeller FoundationResilienceCenter. Journal ofMidwifery&Women’s
Health published by Wiley Periodicals LLC on behalf of American College of Nurse Midwives (ACNM).
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INTRODUCTION

Exposure to extreme heat is a growing global health con-
cern. By 2070, it is estimated that, without migration, one-
third of Earth’s population will reside in areas with annual
average temperatures greater than 84.2°F (29°C), currently
only experienced in less than 1% of Earth.1 Heat waves were
the deadliest meteorological hazard over the past 30 years in
the United States2 and globally from 2015 to 2019.3 Thus, re-
searchers are increasingly studying the effects of heat exposure
among vulnerable groups such as the elderly, pregnant people,
infants and children, outdoor workers, heat-exposed indoor
workers, and low-income and marginalized communities.4,5
Heat exposure interacts with underlying health conditions in-
cluding chronic obstructive pulmonary disease, asthma, car-
diovascular events, and mental health disorders, particularly
suicide risk.6–8

Identifying and categorizing the impacts of heat exposure
is challenging, as there are no universally accepted definitions
for excessive heat, extreme heat, heat waves, extreme heat events
(EHEs), heat exposure, and high ambient temperatures.9–11
The World Meteorological Organization (WMO) and World
Health Organization (WHO) acknowledge that there is “no
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universally accepted definition” of heat waves, and that heat
waves are “understood to be periods of unusually hot and dry
or hot and humid weather that have a subtle onset and ces-
sation, a duration of at least 2 to 3 days, usually with a dis-
cernible impact on human and natural systems.”9(p xi) Heat
exposure was defined by the literature in this review in a vari-
ety of ways, including multiday periods of elevated temper-
atures, experiencing temperatures over a certain threshold,
incremental/quartile increases in average temperatures, and
seasonal averages or abnormalities in temperature.

Extreme heat warnings are most frequently issued using
temperature or apparent temperature thresholds.9 However,
thresholds vary greatly by region and within countries. Fur-
thermore, specific heat thresholds are not always well corre-
lated with adverse health effects.12 In the United States, for
example, the National Weather Service generally issues heat
advisories based on the heat index, which combines heat and
relative humidity.12 Yet, the heat index currently accounts
for only 2 meteorological variables, excluding the impact of
other variables, such as several consecutive days of oppressive
weather, which further contribute to poor health outcomes.12

Factors Influencing the Effects of Heat Exposure

Climatological and environmental factors such as humidity,13
urban heat islands,14 access to cooling, minimum nighttime
temperatures, and access to shade mediate apparent temper-
ature and the body’s cooling ability.9 Gender differences can
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✦ Heat exposure is associated with many adverse health outcomes for pregnant people and newborns.

✦ Consistent global definitions and criteria for various heat conditions, such as excessive heat, extreme heat, heat waves,
“high” ambient temperatures, and extreme heat events, are lacking.

✦ Policy, public health, and health care provider advocacy and action can increase access to interventions that improve pa-
tients’ resilience to heat.

also influence vulnerability to extreme heat.15 Lower socioe-
conomic status (SES) and historically marginalized commu-
nities are frequently exposed to higher temperatures,16 with
negative consequences for health and well-being. Addition-
ally, factors such as acclimatization,11 thermoregulation,7 ac-
cess to health care,15 medications, and ability to self-care in-
fluence heat-related health outcomes.14,17,18

During pregnancy, normal physiologic changes, such as
increased hormonal sensitivity and changes in circulation and
blood volume, can reduce a pregnant individual’s ability to
regulate body temperature, increasing susceptibility to ad-
verse heat-related health effects.15,19 Heat exposure can cause
elevations in maternal core body temperature and maternal
pulse, which can lead to fetal heart rate tachycardia and trigger
uterine contractions.15 Pregnancy increases blood volume and
hydration needs, increasing risks for dehydration.19 The com-
bination of dehydration and heat exposure further contributes
to the incidence of preterm contractions19 and can alter blood
flow to the placenta, leading to more serious complications
such as placental abruption20 and fetal growth restriction.4
Heat can cause the secretion of antidiuretic hormones and
oxytocin, which can also trigger uterine activity.15 Hyperther-
mia has well-documented teratogenic effects in clinical and
animal studies, which may have implications for congenital
birth defects, although the connection with ambient heat is
less comprehensively understood.21 More research is needed
to identify critical windows of pregnancy and examine heat’s
relationship with pathophysiology. This state of the science
review was therefore conducted to examine associations be-
tween heat exposure and negative health outcomes for preg-
nant people and neonates and synthesize recommendations
for reducing heat-related mortality and morbidity.

HEAT-RELATED MORTALITY AND MORBIDITY

A literature search was conducted in Web of Science, Google
Scholar, PubMed, and MEDLINE and supplemented by ref-
erence tracking, ancestry approach, and author tracking.
To be included, articles had to address heat exposure and
neonatal or maternal morbidity or mortality. English lan-
guage systematic reviews with or without meta-analyses, co-
hort studies, case studies, ecological studies, time series stud-
ies, and case-control studies were included. Evidence for
heat-related mortality and morbidity is presented through
all-cause mortality, obstetric complications, and neonatal
complications.

Negative heat-health outcomes for pregnant peo-
ple included obstetric complications such as placental
abruption,20 gestational hypertension,15,22 gestational

diabetes mellitus (GDM),23 cardiovascular events,24
preterm birth (PTB),5,11,13,17,24–34 miscarriage,22,35–37
stillbirth,5,10,13,18,25–27,37–40 and potential impacts on ma-
ternal mental health.41 Neonatal complications included fetal
distress,42 neonatal intensive care unit (NICU) admissions,43
fetal growth restriction or low birth weight,4,13,25,26,29,44
congenital birth defects,26,45–47 diarrheal disease,48–50 vector-
borne diseases (VBDs),51–55 and sudden infant death syn-
drome (SIDS).56

All-Cause Mortality

Extreme heat increases mortality primarily by interacting
with existing health conditions, such as cardiovascular, cere-
brovascular, and respiratory diseases.12 Few studies, however,
have examined broad associations, instead exploring mortal-
ity by specific etiologies.15 In a case-crossover analysis in the
Catalonia region of Spain, researchers identified an associa-
tion between extreme heat days (defined as days with maxi-
mum temperature above the 95th percentile) and an increased
risk of neonatal mortality in the perinatal period (relative risk
[RR], 1.53; 95% CI, 1.16-2.02).57 The neonatal mortality causes
most sensitive to extreme heat days included hemorrhagic and
hematologic disorders and respiratory, cardiovascular, and di-
gestive complications.57 In the United States, where mater-
nal mortality is the highest among industrialized countries,
traditionally marginalized and low-income communities suf-
fer greater heat-relatedmorbidity andmortality.15 Researchers
have found that Black women were 3 to 4 times more likely
than White women to experience maternal mortality linked
to disproportionate exposure to heat and less access to ther-
mally safe spaces.15

Obstetric Complications

Placental Abruption

Placental abruption is a medical emergency with high risk of
mortality and morbidity for both the pregnant person and
infant.20 A case-crossover analysis in Canada found that a
maximumweekly temperature of 86°F (30°C), compared with
a maximum weekly temperature of 59°F (15°C), was associ-
ated with an increased risk of abruption in pregnancies at or
close to term (odds ratio [OR], 1.12; 95% CI, 1.02-1.24).20 This
association was more pronounced in women who were nul-
liparous, under 35, or had low SES.20 Kim et al also identi-
fied increased risk of hospitalization due to antepartum hem-
orrhage, the third leading cause of maternal mortality, with
exposure to extreme heat.15
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Gestational Hypertension and Preeclampsia

Several studies suggested exposure to EHEs and elevated am-
bient heat during pregnancy may increase the risk of devel-
oping gestational hypertension, including preeclampsia and
eclampsia.15,22,58–60 In a case-crossover analysis of pregnancy
complications and EHEs in New York State, EHEs were as-
sociated with a 13% increase in emergency department visits
for hypertensive pregnancy complications (OR, 1.13; 95% CI,
1.02-1.25).22 Other researchers compared hospital discharge
records and temperature variations for 2.24 million mothers
in Arizona, New York, andWashington, finding that an addi-
tional day with an average temperature 3 SDs or more above
the county’s monthly mean temperature during pregnancy
increased odds of hospitalization by 0.1 percentage points.15
The authors noted that multiple pregnancy complications
contributed to this increase, but gestational hypertension was
one of the most frequent.15

A national cohort study in China identified that expo-
sure to high weekly average ambient temperatures (above
95th percentile) during the first half of pregnancy increased
the likelihood of gestational hypertension (OR, 1.16; 95% CI,
1.10-1.22).58 Likewise, a cohort study conducted in Be’er Sheva,
Israel found that an elevation of one interquartile range of
the mean daily temperature averaged over each trimester,
in the second or third trimester, was associated with an in-
creased risk of developing preeclampsia (RR, 2.91; 95% CI,
1.98-4.28).59 A meta-analysis across multiple climate and de-
velopment contexts also noted an increased risk of developing
preeclampsia in pregnancies with a warm season conception
date (June, Northern hemisphere/December, Southern hemi-
sphere pooled RR, 1.3; 95% CI, 0.78-2.27).60 Although all re-
viewed studies found that seasonality and exposure to extreme
temperatures was associated with gestational hypertension or
preeclampsia, additional research is needed to clarify temper-
ature ranges with adverse effects and gestational windows of
greatest vulnerability.

Acclimatization, adaptation, and cooling access influ-
enced the magnitude of heat’s effects on hypertensive dis-
orders in pregnancy. Hospitalizations in counties that were
adapted to higher temperatures were not affected by an addi-
tional hot day.15 In unadapted counties, however, an additional
day of temperatures greater than 90°F (32.2°C) increased the
likelihood of hospitalization by 5.1% (P = .04).15 Shashar et al
suggested that adaptation mitigated preeclampsia risk, posit-
ing that the higher risk of preeclampsia observed in local no-
madic Bedouin populations compared with Jewish ethnicity
patientsmay have been largely due to differences in heat stress
coping mechanisms, housing, and cooling access.59

Gestational Diabetes

A systematic review of heat impacts on gestational dia-
betes, covering studies fromAustralia, Brazil, Canada, Greece,
Italy, Israel, Spain, Sweden, Taiwan, and the United King-
dom, identified a consistent association between summer
seasons, higher prevalence of GDM, and increased blood
glucose levels.23 GDM is associated with increased incidence
of cesarean birth, PTB, preeclampsia, macrosomia, neonatal
hypoglycemia, type 2 diabetes, and cardiovascular disease.23

Studies focused on ambient temperature were also included
in Preston et al’s review, with several suggesting an associa-
tion between high ambient temperature and increased blood
glucose levels in pregnancy.23 This finding has potential impli-
cations for the development and treatment of GDM.23 Future
research is needed to better understand the sensitivity win-
dows and magnitude of this effect.

Cardiovascular Events

Cardiovascular events during pregnancy and birth, includ-
ing heart attacks and strokes, account for 15% of pregnancy-
related deaths.24 Ha et al found in a US-based case-crossover
study that a 1.8°F (1°C) increase during the warm season the
week before birth was associated with a 7% (OR, 1.07; 95%
CI, 3%-12%) increase in the risk of a cardiovascular event
during labor.24 Increased risks of cardiovascular events were
more pronounced the closer the temperature increase was to
the onset of labor.24 This study also found that Black women
were more susceptible to cardiovascular events than non-
Hispanic White women at the same temperature increase.24

Preterm Birth

Heat exposure may elevate the risk of PTB, a leading cause
of morbidity andmortality in neonates.11,13,26,29–31 Researchers
have suggested that heat exposure increases the likelihood of
dehydration and the secretion of antidiuretic hormones and
oxytocin, contributing to PTB.19,27,28

Ha et al examined heat exposure (temperatures >90th
percentile) across 12 US states by gestational weeks of preg-
nancy, finding that heat exposure was correlated with a 6% to
21% increase in PTB risk at week 34 and weeks 36 to 38.61 Ad-
ditionally, a 5°F (2.8°C) increase in temperature the week be-
fore birth was associated with 12% to 16% higher risk of early
PTB (<34 weeks) (OR, 1.16; CI, 1.12-1.19) and late PTB (34−36
weeks) (OR, 1.12; CI, 1.10-1.15).61 In a systematic review, with
studies mostly conducted in the United States, the European
Union, and New Zealand, Chersich et al found that the like-
lihood of PTB rose 1.05 times with every 1.8°F (1°C) increase
in temperature (OR, 1.05; 95% CI, 1.03-1.07).5 Moreover, heat
wave conditions increased the odds of PTBmore substantially,
by 1.16 times (OR, 1.16; 95% CI, 1.10-1.23).5

Likewise, evidence frommultiple studies conducted in ru-
ral China, Korea, Taiwan, the United States, and across 14
low- and middle-income countries in Africa and Central and
Southeast Asia supported this finding, suggesting that expo-
sure to multiday periods of extreme heat had a stronger effect
on PTB rates than exposure to mild or moderate elevations in
temperature.17,25,27,28,32–34

Several researchers have examined the impact of heat ex-
posure on PTB during specific gestational windows. Ha et
al’s study and Wang et al’s time series study in Guangzhou,
China both found that exposure to hot and cold tempera-
ture extremes in the first trimester of pregnancy increased
risk of PTB.10,61 Wang et al defined heat waves as greater
than or equal to 2 days of temperatures higher than 91.4°F
(33°C) or when temperatures exceeded the 75th, 90th, 95th,
or 98th percentile.10,61 Significant associations with PTB and
heat exposure around conception were described by authors

326 Volume 68, No. 3, May/June 2023

 15422011, 2023, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jm

w
h.13502 by N

at Prov Indonesia, W
iley O

nline L
ibrary on [13/09/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



conducting studies inChina.31,33 In a prospective cohort study,
authors noted a significant association between PTB, ambient
temperature, and extreme heat and cold days in the month of
conception (OR, 1.17; 95% CI, 1.06-1.28).31 Likewise, Zhou et
al’s survey in Henan, China found that exposure to extreme
heat (>90th percentile) in the 2 to 3 weeks before conception
increased the risks of PTB.33

Several studies identified population subgroups that were
more susceptible to heat-related PTB. A cohort study in Seoul,
South Korea found that the most significant and strongest ef-
fect of heat on PTB was in mothers who had low education
levels and lived in low SES communities.30 Other risk factors
identified were higher pre-pregnancy BMI, extremes of ma-
ternal age, late or no prenatal care, and chronic diseases.5,17
In a study of Korean birth data, researchers found that in the
second trimester heat waves combined with high particulate
matter (PM) 2.5 exposure (a metric for air pollution levels)
had a stronger effect than either exposure alone.32 The au-
thors concluded that communities with poor air quality may
be more susceptible to heat-related PTB.32

Miscarriage

Miscarriages affect approximately 20% of all pregnan-
cies globally.36 Several studies suggest a positive relation-
ship between increasing temperature and increased risk of
miscarriage.22,35–37 For example, a case-control study in Nan-
jing, China found that increases in ambient temperatures
higher than the median temperature of 62.6°F (17°C) gradu-
ally increased the risk of miscarriage.36 The effect of extreme
heat (91.4°F [33°C]) on the probability of miscarriage (2%-
5% increase) was especially pronounced during summer and
transitional months (OR, 2.07; 95% CI, 1.36-3.16).36 A cross-
sectional study of the Ghana Maternal Health Survey found
that with each 1.8°F (1°C) increase in wet bulb globe temper-
ature (WBGT) the risk of miscarriage rose by 12% to 15%.37
However, these findings were not statistically significant.37 A
case-control study of miscarriage and heat effects in Guang-
dong, China found that the risk of miscarriage decreased
in the high heat exposure group compared with the mod-
erate heat exposure group.35 Authors theorized that the de-
crease may be associated with increased adaptation, such as
air conditioning use or reduced outdoor activity during high
heat.35

Stillbirth

Asamoah et al suggested that each degree increase in mater-
nal heat exposure (measured inWBGT) in warm regions was
correlated with a 27% to 42% increase in likelihood of miscar-
riage or stillbirth (crude OR, 1.42; 95% CI, 1.00-2.03).37 Other
researchers in the United States found that incremental in-
creases in temperature were associated with an increase in the
risk and incidence of stillbirth.39,40 Additionally, an average
increase of 2.8°F (1°C) over the county 97.5th percentile tem-
perature threshold was associated with a 10% increase in risk
of stillbirth (OR, 1.1; CI, 1.04-1.17).40

Some studies suggest that the timing of exposure to tem-
perature extremes affects risk of stillbirth. A cohort study in

Brisbane, Australia found an increased risk of stillbirth with
exposure to high ambient temperatures (measured in per-
centiles) during the second and third trimesters.38 A second
cohort study conducted in the same area found associations
between heat wave exposure and increased risk of stillbirth
in every month of pregnancy.10 However, authors reported a
stronger association during early pregnancy compared to late
pregnancy.10

Multiple studies found that pregnancies of historically
marginalized groups may be at greater risk of stillbirth.18,27
For instance, a case-crossover study in Texas found that there
was an elevated stillbirth risk in the summertime among His-
panic and non-Hispanic Black women but no elevated risk
in non-Hispanic White women (Hispanic women: OR, 1.60;
95% CI, 1.19-2.15; non-Hispanic Black women: OR, 1.61; 95%
CI, 1.12-2.30; non-Hispanic White women: OR, 0.90; 95% CI,
0.54-1.50).18

Maternal Mental Health

Some research has suggested that heat waves may contribute
to increased risk of suicide and mental health-related ad-
missions in the general population.8 Although studies on
the relationship between temperature and maternal mental
health are limited, a cohort study in Shanghai, China found
that extreme heat conditions may exacerbate emotional stress
and life-event stress on the day of, and up to 2 days after,
heat exposure (OR, 2.9; 95% CI, 2.1-4.2; P < .001).41 Con-
sidering evidence of heat-related adverse effects on mental
health in the general population, more research is needed
on heat-related mental health impacts in pregnancy and
postpartum.

Neonatal Complications

Fetal Distress and NICU Admissions

A time series analysis indicated a potential association be-
tween heat wave exposure (when the heat index exceeded lo-
cally or regionally defined thresholds for a heat advisory) dur-
ing pregnancy and increased rates of perinatal fetal distress,
meconium aspiration, and neonatal ventilator use.42 Cil and
Cameron noted that a heat wave during the third trimester
was associated with a 3.5% increase in the fraction of births
(1/1000) in which at least one of fetal distress, meconium as-
piration, or neonatal ventilator use occurred.42 Fetal distress
increased by 2.1 cases per 1000 births (P< .05) with heat wave
occurrence in the third trimester.42

Kakkad et al conducted a retrospective review of birth
records and NICU admissions at Shardaben Chimanlal Lalb-
hai (SCL) Municipal General Hospital in Ahmedabad, In-
dia, identifying an association between heat and neonatal
morbidity.43 SCL Hospital primarily serves low-income pa-
tients and did not have air conditioning during the study
period.43 A strong relationship between heat and NICU ad-
missions was observed after temperatures exceeded 107.6°F
(42°C), above which every 1.8°F (1°C) increase was associated
with a 43% increase in heat-related NICU admissions (95%
CI, 9.2%-88%).43 SCL Hospital moved the maternity ward to
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a lower floor and saw a protective effect, with heat-related
NICU admissions reduced by 64% (95% CI, 3%-89%).43

Fetal Growth Restriction and Low Birth Weight

Multiple studies suggested a strong association between
heat exposure and fetal growth restriction or low birth
weight.4,13,25,26,29,44,62 An empirical cohort study in Bolivia,
Colombia, and Peru found that a one SD increase relative
to the municipality’s long-term temperature mean was corre-
lated with an average reduction in birth weight of 20 g and
raised the probability of low birth weight by 0.7 percentage
points.44 Sun et al found that fetal growth restriction was as-
sociated with exposure to above-average temperatures during
pregnancy.4 However, an association between small for ges-
tational age (SGA) and heat was less established. In a retro-
spective observational study of 29,597,735 births in 402 US
counties, researchers found that high temperatures (>90th
percentile) throughout the pregnancy were associated with a
higher risk of SGA in term births (OR, 1.041; 95% CI, 1.029-
1.054).4 The risk was especially pronounced when tempera-
tures were high during the second and third trimesters and in
areas with historically cooler climates.4 However, a study in
southern Israel found that higher temperatures were associ-
ated with a lower risk of SGA.63 Although ambient tempera-
tures may affect SGA, more research is needed to understand
the magnitude and direction of this association.

Congenital Birth Defects

Of congenital birth defects, research on congenital heart dis-
ease (CHD) was most frequently identified. A cohort study of
live and stillbirths in the Tel Aviv region of Israel found that
the risk for multiple CHDs increased with a 1-day increase in
EHEs (OR, 1.13; 95% CI, 1.06-1.21).46

The US National Birth Defects Prevention Study (1999-
2007) found that increased odds of ventricular septal defect
were present only in offspring exposed to both high PM 2.5
levels and an EHE in utero (OR, 0.82; 95%CI,−0.39 to 2.17).47
A follow-up study noted that regional differences in CHDs
may be associated with ambient temperature variations, with
the Southern United States experiencing more conotruncal
CHD and the Northeast more atrial septal defects.64 With
projected increased heat exposure due to climate change, re-
searchers suggest that CHD burden may increase.64

Teratogenic effects of increased maternal core body tem-
perature, including neural tube defects (NTDs) (eg, spina
bifida, anencephalus/encephalocoele), are well documented
with concentrated heat exposures (hot tubs, saunas, etc.).21
However, less research has investigated connections with high
ambient heat.21 A retrospective cohort study in Canada iden-
tified that exposure to 86°F (30°C) (relative to 68°F [20°C])
was associated with increased risk of NTDs when the ex-
posure occurred during the neural tube closure window of
gestation (prevalence ratio, 1.56; 95% CI, 1.04-2.35).21 More
research is needed on heat exposure associations with birth
defects, especially for noncardiac congenital abnormalities
including NTDs, orofacial clefts, hypospadias, and ocular
defects.

Diarrheal Disease

Diarrheal diseases are the second highest cause of death in
children under 5.49 Diarrheal diseases contribute to growth
reductions, delayed cognitive development, and greater sus-
ceptibility to chronic disease and infection, with the most
severe impacts concentrated in low-resource settings.48,49 In
a global meta-analysis covering multiple development con-
texts, Levy et al found that 65% of studies reviewed saw a
positive relationship between temperature and all-cause diar-
rheal diseases.48 Likewise, Carlton et al conducted a similar
review of studies concentrated in Bangladesh, Australia, and
the United Kingdom, also noting that elevations in temper-
ature were strongly associated with higher rates of diarrheal
disease.48,49 Few studies examining relationships between di-
arrheal diseases and pregnancy were identified in this review;
however, research in Nepal identified a potential association
between diarrheal disease during pregnancy and increased
risk of SGA births.50

Vector-Borne Diseases

The effects of heat on vector populations and VBDs is
dependent on existing VBD burden and baseline average
temperatures.51,52 Regions historically on the upper end of a
vector’s ideal temperature range may experience decreases in
vector prevalence and VBDs as heat waves or unusually high
average temperatures exceed the vector’s temperature range
and limit proliferation.51,52 However, when heat waves or un-
usually high temperatures occur in regions historically be-
neath a vector’s ideal temperature range, increases in vector
proliferation, the introduction of new vectors, and outbreaks
of VBDs in previously unexposed or low prevalence regions
may occur.51–53 Outbreaks in historically low exposure regions
are of significant concern, as low population immunity may
influence higher mortality.51–53 In a case study conducted in
Rwanda, Loevinsohn identified that after a year of record
high temperatures,malaria incidence increased by 337%.53 In-
creased incidence was most pronounced among low acquired
immunity groups (P< .001) and those in high altitude regions
(P < .005), which may have contributed to the rapid increase
in fatality rate (RR, 4.85; P < .001).53

VBDs are a major driver of poor perinatal health out-
comes. Malaria alone is a primary cause of mortality in
low-resource countries, disproportionately affecting young
children and pregnant women.50 VBDs can also influence
adverse pregnancy and birth outcomes. A systematic review
across 14 countries found that dengue infection was associ-
ated with increased risk of preeclampsia and cesarean birth.65
Contracting dengue during pregnancy also increased the risk
of miscarriage, PTB, and low birth weight.54 A meta-analysis
spanning studies in 10 sub-SaharanAfrican countries, Colom-
bia, Indonesia, and Thailand suggested that pregnancy-
associated malaria increased the risk of low birth weight by
63% (95%CI, 1.48-1.80) and PTB by 23% (95%CI, 1.07-1.41).55

Sudden Infant Death Syndrome

Temperature extremes and incremental temperature changes
are correlated with increased incidence of SIDS.56 Auger et al
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Table 1. Recommendations for Patients

Recommendations

1. Check your local news, weather, and health services for heat wave alerts and safety tips. Learn the signs and symptoms of overheating
in adults and children, and consult your health care provider on how to keep yourself and dependents safe from heat. Check in with
friends, neighbors, and family members during heat waves and high heat and humidity conditions.

2. Drink extra water, even when not thirsty. Avoid sugary drinks, alcohol, and caffeine. Eat small, frequent meals. Use cooking
techniques that do not release as much heat or steam and avoid using the oven.

3. Speak with your health care provider about managing heat-related risks in extreme-age pregnancies,5 if you have a disability
impairing your ability to access cooling, or if you have underlying health conditions such as asthma, cardiovascular disease, or
chronic obstructive pulmonary disease.6

4. Speak with your provider about how your medicine might affect you during heat waves. Individuals taking medications that alter the
ability to thermoregulate may be at greater risk of heat-related illness. These medications include, but are not limited to,
anticholinergics,70 antihistamines,71 blood pressure medications (including antihypertensives, ACE inhibitors, beta blockers, and
calcium channel blockers),70 decongestants,70 diuretics,71 opioids,72 and psychotropic or psychiatric medicines73 (including
antipsychotics,71 lithium,73 SSRIs,72 stimulants such as Adderall and Ritalin,70 and tricyclic antidepressants70).

5. Speak with your provider about how to minimize heat risk at work and at home. Low-income status,5 historical social or racial
marginalization,27 minimal or no access to cooling, and outdoor work (such as construction or agriculture) or heat-exposed indoor
work (such as in industrial and light-industrial facilities or warehouses) are all associated with greater risk of heat-related illness.

6. Install thermometers. The WHO andWMO recommend that electric fans (such as ceiling fans) not be used when dry-bulb
temperatures are above 95°F (35°C), as moving hot air around an individual can worsen heat stress.9 Above 95°F (35°C), electric fans
should be turned off and air conditioning should be used.9

7. If you work outdoors or in hot indoor workplaces, take regular breaks, use a buddy system, and rehydrate in shaded or air
conditioned areas.

8. If you cannot access cooling at work or at home, seek alternative cooling locations, such as official cooling centers, public libraries, or
other air conditioned public spaces and shaded outdoor areas.

9. Avoid heavy exercise during peak heat hours of the day.
10. Wear loose-fitting, lightweight, and light-colored clothing. Wear a hat and put on sunscreen of at least SPF 15 at least 30 min prior to

going outside.
11. Cool as much of the body’s surface as possible with cold baths or showers and cold towels, with a priority for face, hands/wrist,

groin, underarms, and feet. Moisten skin with water and use a fan or wind to increase evaporation under 95°F (35°C). Use air
conditioning above 95°F (35°C).

12. Sleep as cool as possible with cotton, bamboo, or linen sheets. Sleep low to the ground if possible.
13. Open windows during cool times of day. Close windows during warm times of day. Install shades, reflective windows, light-colored

curtains, air conditioning, and/or shading structures. Use external shade to reduce heat into homes and buildings, and keep blinds
closed if no external shading is possible.

Abbreviations: ACE, angiotensin-converting enzyme; SSRI, selective serotonin reuptake inhibitor; WHO, World Health Organization; WMO, World Meteorological
Organization.

found thatmaximumdaily temperatures greater than or equal
to 84.2°F (29°C) were associated with 2.78 times higher odds
of SIDS (OR, 2.78; 95% CI, 1.64-4.70) and that this relation-
ship increased proportionally with higher temperatures.56 A
potential explanatory mechanism is that heat stress interac-
tions with brainstem abnormalities overwhelm the autonomic
nervous system, leading to SIDS.56 One study noted that cold
temperatures were strongly correlated with an increase in
SIDS.66 However, Auger et al hypothesize that an increase in
SIDS is more likely to result from high room temperatures
and over swaddling, rather than cold outdoor temperatures.56
Auger et al recommend thatmonitoring high ambient temper-
atures in infant bedrooms be included in the safe sleep recom-
mendations of the American Academy of Pediatrics.56

IMPLICATIONS FOR PRACTICE

Midwives and other health care providers are critical in mod-
ifying patient response to elevated heat and can advise on
reducing and mediating heat risks to pregnant individuals
and neonates. Health care providers who care for pregnant
people and infants should be aware of heat risks and recom-
mend protective actions during high heat (See Table 1).40,62,67
In their practice, perinatal care providers can optimize venti-
lation in clinics and labor suites, monitor hydration, andmake
cold, potable water available.5 The WHO and WMO recom-
mend that electric fans (such as ceiling fans) not be used when
dry-bulb temperatures exceed 95°F (35°C), as circulating hot
air can worsen heat stress.9 Above 95°F (35°C), electric fans
should be turned off and air conditioning should be used, if

Journal of Midwifery &Women’s Health � www.jmwh.org 329

 15422011, 2023, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jm

w
h.13502 by N

at Prov Indonesia, W
iley O

nline L
ibrary on [13/09/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



available.9 Fan use may worsen heat stress more in exception-
ally hot and arid regions, such as theMiddle East or southwest
United States, and in hot and humid regions, such as north-
ern India and parts of Pakistan.68 No research on conditions
when fan use may be detrimental specifically for pregnancy
or labor was identified, and future research should examine
precise thresholds. In conditions in which space cooling is
not possible, moving labor and neonatal intensive care units
to lower floors and away from roofs can help reduce ambi-
ent indoor temperatures.5,43 In settings where air condition-
ing is not accessible, efforts to cool the laboring patient, such
as keeping themwell-hydrated, applyingwet cloths to the skin,
and hand fanning, may help mitigate hyperthermia, but more
research is needed to define conditions when these interven-
tions are effective or whenmore substantial interventionsmay
be needed. In home birth settings without air conditioning,
laboring individuals should be monitored for signs of hyper-
thermia and transferred to a facility with air conditioning if
heat-related risks or symptoms are identified.

Patients should be counseled on the links between high
heat, dehydration, and health risks, especially to themselves
and their infants. Access to adequate hydration during hot
days can mitigate risks. Clinician advocacy for safer working
conditions could advance protections and improve outcomes
for heat-exposed pregnant workers.

Given the variability of extreme heat definitions in both
the literature and from official weather and health services,
it can be difficult for clinicians to know when heat may be
dangerous and how to advise patients. When local, critical
WBGT are met or exceeded, all persons, and especially those
who are pregnant, should be advised to immediately cool off.
Clinicians’ ability to authorize days off work may vary by lo-
cation, but when WBGTs exceed local thresholds for health
impacts, it is advisable to recommend that pregnant patients
avoid overexertion during peak heat hours.

Policy maker, public health, and health care provider in-
terventions that increase access to health care and prenatal
care are needed to support resilience to heat.69 Interventions
that improve the thermal comfort of homes, workplaces, and
communities would benefit the health of pregnant people and
infants. These interventions can include increased access to
cool, potable water, passive cooling (eg, shade, green and blue
spaces, cool roofs, thermally and energy efficient buildings),
active cooling (eg, air conditioning), public health interven-
tions, including better indicators of when heat impacts health,
and early warning systems. Heat-health early warning sys-
tems and medical alerts for pregnant people and infants dur-
ing heat waves are theorized to decrease heat-related disease
burdens.28,56,67 Integrating interventions with global and local
public health strategies, local stakeholder interventions, and
the insurance industry could increase the longevity and effi-
cacy of interventions.69 Table 2 provides additional resources
for providers.

CONCLUSION

Heat exposure is associated with increased risk of mater-
nal and neonatal mortality and morbidity through numer-
ous obstetric and neonatal complications. A lack of globally
consistent definitions and criteria for heat exposure limits

Table 2. Resources for Providers

Resources

The Climate Resilience for Frontline Clinics Toolkit
(https://www.americares.org/what-we-do/community-
health/climate-resilient-health-clinics/)

Global Heat Health Information Network (ghhin.org)
National Integrated Heat Health Information System (heat.gov)
American Red Cross (redcross.org)
World Health Organization (who.int)
The Climate Psychiatry Alliance (climatepsychiatry.org)
Local heat exposure guidance (eg Understanding Heat Exposure

in Miami-Dade County: https://storymaps.arcgis.com/stories/
6f1e91cf8a8e4d5d9bd67525575c042e)

Local Health Department guidance on heat (eg Extreme heat
information for clinicians, Victoria Department of Health:
https://www.health.vic.gov.au/environmental-health/extreme-
heat-information-for-clinicians)

Pharmaceutical and drug reference guides

researcher and practitioner ability to provide guidance on
which heat conditions are dangerous for pregnant individu-
als and neonates. This review examines heat-related health
impacts in pregnant people and neonates and recommends
actions that practitioners and patients can take to improve
health outcomes and patient care in conditions of heat.
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The United States is experiencing a rise in maternal morbidity and mortality that disproportionately affects marginalized groups. Maternal health
research is often designed through a lens of deficit, which perpetuates bias and negatively affects care. The purpose of this article is to describe the
development of the theory of maternal adaptive capacity, a strengths-based approach tomaternal health research that has the potential to promote
new discovery in research, reduce biases, empower individuals and improve health outcomes. Walker and Avant’s approach to theory derivation
is applied to the framework of vulnerability to climate change, a theory commonly used in environmental research. In this derivation the authors
explore the parallels between the concept of adaptive capacity related to climate change andmaternal health. The new theory of maternal adaptive
capacity should be applied and tested in various research modalities to confirm its utility.
J Midwifery Womens Health 2023;68:376–382 c© 2023 The Authors. Journal of Midwifery & Women’s Health published by Wiley Periodicals LLC
on behalf of American College of Nurse Midwives (ACNM).

INTRODUCTION

The United States is experiencing a crisis in maternal mor-
bidity and mortality. Despite significant research investment,
sharp advances in perinatal health care, and improved neona-
talmorbidity andmortality,maternalmorbidity andmortality
rates have increased over the past 3 decades.1,2 Although the
United States spends more on health care than any other na-
tion in the world, it also has the worst maternal morbidity and
mortality rates of all developed nations.2,3 In contrast, global
maternal morbidity and mortality rates have simultaneously
declined.4 In conjunction with existent and overarching sys-
temic biases, the United States’ deficiencies in maternal mor-
bidity and mortality are borne disproportionately by individ-
uals of color, their families, and their communities.5,6

Researchers have recognized these crises and are devot-
ing more time and resources to studying maternal morbid-
ity and mortality and maternal health disparities. However,
much of this research can be classified as problem-focused.
When research is designed with an emphasis on the problems
in individuals and not balanced with strengths or context, re-
search findings can be biased toward negativity about the pop-
ulation of study. This negativity contributes to a phenomenon
called deficit discourse, a prevailing written and spoken com-
munication about a person or group that emphasizes deficien-
cies or failures.7,8 Research involving maternal morbidity and
mortality—especially in historically marginalized groups—
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often begins with hypotheses that problematize the individual
and their life circumstances.9 Problem-focused research de-
signs yield problem-focused research results, which are then
widely disseminated. As a result of this approach, deficits be-
come the defining narrative about the population of study.
A problem-focused research trajectory inadvertently situates
blame with the individual, ignoring context and the systemic
challenges humans face. This narrative even permeates into
academic and clinical settings and becomes accepted as fact
because it originates from research. Soon, poor health in in-
dividuals from historically marginalized groups becomes an
expected, even justified outcome, further biasing provided
health care.

With the prevailing design of problem-focused research,
maternal health studies rarely address how individuals can be-
come or stay well. Moreover, limited (if any) studies consider
positive outcomes in at-risk individuals or how they might al-
ready remain well in their daily lives due to inherent positive
traits or other protective assets such as informal support struc-
tures. Consequently, rather than continuing amyopic focus on
risk, researchers should focus on how individuals vulnerable
to maternal health risks remain well. Once these factors have
been identified, findings can be leveraged to improve perina-
tal health outcomes for all populations.

This article describes the development of the theory of
maternal adaptive capacity, a theory derived after discovering
overlapping ideas and concepts between the challenges indi-
viduals face during the pregnancy continuum and the chal-
lenges the Earth is facing related to climate change. Although
there has beenmuchmore significant discussion of these con-
cepts as they relate to climate change rather than to human

Continuing education (CE) is available for this article. To
obtain CE online, please visit http://www.jmwhce.org. A
CE form that includes the test questions is available in the
print edition of this issue.
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✦ When research is designed with an emphasis on the problems in individuals and not balanced with strengths or context,
research findings can be biased toward negativity about the population of study.

✦ Due to increasing maternal morbidity and mortality and maternal health disparities, it is imperative that perinatal health
research focus on the strengths and protective assets of individuals and groups.

✦ This article discusses the development of the theory ofmaternal adaptive capacity, a strengths-focused research framework
derived from a framework of vulnerability to climate change used in environmental research.

✦ Maternal adaptive capacity focuses on the protective assets and strengths of individuals and how they can remain well
despite risk.

✦ Designing maternal health research using the theory of maternal adaptive capacity holds powerful promise for innovative
discovery and overcoming biases in research and clinical settings.

health, the hidden positive of this imbalance is that many of
those climate change–related findings are rife with opportuni-
ties for innovative application to the study of maternal health.

This theory derivation explores adaptive capacity, a
concept and theoretical framework in climate change theory
widely employed in environmental research of all kinds,
applied to maternal populations. The authors recognize that
not all childbearing individuals identify as women. For clarity,
terms such as maternal health are used because they refer
to the health of the childbearing individual, in distinction
from perinatal health, which could refer to the childbearing
individual or the fetus or newborn. The theory of maternal
adaptive capacity is intended to apply to childbearing indi-
viduals of all genders. As expanded upon below, maternal
adaptive capacity emphasizes strengths and protective assets
instead of deficiencies and promotes innovative discovery in
maternal health research. This new approach will therefore
yield different results that can significantly improve the health
of maternal populations.

The purpose of this theory derivation is to address mater-
nal health through a strength-based lens to stimulate research
and interventions that better serve individuals, most espe-
cially from historically marginalized groups. Using Walker
and Avant’s theory derivation process,10 we apply maternal
health research within the organizing framework of adaptive
capacity as has been used in climate change research.

THEORY DEVELOPMENT

The theory of maternal adaptive capacity was developed us-
ing theory derivation, a structured process outlined byWalker
and Avant10 whereby a parent theory, typically originating in
an unrelated field, is used to guide the development of a new
theory. Theory derivation is particularly useful when no data
are available or when new insights about a phenomenon are
needed to inspire research and testing.10

The 5-step theory derivation process commences with the
first step, which is to read widely on the topic at hand.10 After
several years of reading on perinatal, sexual, and reproduc-
tive health research, our focus turned toward approaches to
strengths-based researchmethods in vulnerable populations.9
Maternal health theories were explored for the topic at hand,

and no existing theory seemed suitable for the specific phe-
nomena.

Step 2 of the process includes using a creative and imagi-
native process and looking for analogies in other fields.10 Af-
ter reading widely in other disciplines and conducting liter-
ature searches on terms related to strengths in overcoming
risk, such as vulnerability, susceptibility, resilience, and adapt-
ability, theories related to adaptive capacity in climate change
appeared to be the most applicable. Thus, adaptive capacity
became the guiding concept and theoretical framework for
derivation.

The third step, choosing the parent theory, was satisfied
by using the framework of adaptive capacity to studymaternal
health in much the same way it had been used in climate
change research. This article outlines steps 4 and 5—a review
of the concepts and structures inherent to the parent theory
and the development of new statements, definitions, and
concepts pertinent to the study area.

Review of Parent Theory

Adaptive capacity was initially formulated from the concept
of adaptation within vulnerability and resilience research re-
lating to climate change.11 Adaptive capacity now stands alone
as a theory modeled in over 100 variations.12 Within the con-
text of climate change, scientists often model adaptive capac-
ity using a major impact event, such as a natural disaster. This
enables the exploration of how living systems may overcome
and adapt to such risks and circumstances. For example, one
scientist may study the adaptive capacity of birds, whereas an-
other may research the adaptive capacity of trees relating to
weather variations from climate change.

Whatever the incident or system of study, adaptive capac-
ity embodies “a vector of resources and assets that represents
the asset base from which adaptation actions and investments
can be made.”13(p400) Adaptive capacity may be apparent be-
fore exposure to a negative occurrence, or it may only be real-
ized once the subject is exposed.13

The large existent body of research on vulnerability and
adaptation to climate change often does not include the
same terminologies or definitions. For example, words such
as coping range, adaptive capacity, and resilience may be
used interchangeably.14 We base our theory derivation on
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Figure 1. Framework of Vulnerability to Climate Change asOut-
lined by Schoter and the Intergovernmental Panel on Climate
Change

Source: Schoter,15 Parry et al.11

Figure 2. Simplified Framework of Vulnerability to Climate
Change with Potential Impact Removed

a framework of vulnerability to climate change as outlined
by Schoter15 and further by the Intergovernmental Panel on
Climate Change (IPCC)11 (Figure 1). This parent model was
chosen because it embodies clear concepts and straightfor-
ward modeling of adaptive capacity regarding climate change
vulnerability.11 Like our focus, this specific model has been
updated and modified through several iterations to focus less
on potential impact and vulnerability and more on adaptive
capacity. To simplify and add clarity to modeling, we remove
potential impact as we build our framework (Figure 2).

Although adaptive capacity has been applied to individ-
ual coping mechanisms and preventive health measures to
natural disaster, illness, and pandemic, to our knowledge,
it has not been used as a framework to discover uniden-
tified factors contributing to overcoming risk in maternal
health.16,17 Nevertheless, adaptive capacity is a flexible theory
that is well suited to this area of research. It applies to broad
and specific areas on similarly diverse scales (it may be scaled
to the individual, the community, or even the globe). The
central questions in adaptive capacity are what (or who) is
adapting, to what are they adapting, why are they adapting,
and from where does the capacity to adapt originate?18

This derivation aims to shift the emphasis away from vul-
nerability to poor outcomes as a decided fate of at-risk ma-
ternal individuals and toward adaptive capacity. Instead of
premising their inquiries on amission to identify deficiencies,
researchers can use our framework to identify what individ-
uals do right: What are the research participants’ strengths?
How can identified protective assets be fostered and leveraged

to improve health? How can our society empower individuals
and communities to reduce their vulnerability and improve
their health through adaptive capacity?

When guided by the theory of maternal adaptive capacity,
the focus is on strengthening the individual’s health and re-
ducing risk through preexisting adaptive capacities or through
intervention to bolster adaptive capacity. This presents an op-
portunity for discovering factors that may make individuals
and communities more resilient to risk while furthering how
individuals can use already understood factors that facilitate
health.

Concepts

Although climate change–related adaptive capacity is mod-
eled in several ways, the focus of these authors’ derivation of
the theory of maternal adaptive capacity involves major con-
cepts modeled in the framework of vulnerability to climate
change, including (1) vulnerability, (2) sensitivity, (3) expo-
sure, and (4) adaptive capacity.11,15 These concepts are often
represented with a focus on vulnerability; however, the the-
ory ofmaternal adaptive capacity instead emphasizes adaptive
capacity as the focus of research, which may help identify so-
lutions to overcoming maternal health risks. Below, we define
each of these concepts as related to climate change and then
observe their application through a maternal research lens.

Vulnerability

The definition of vulnerability in climate change re-
search is “the propensity or predisposition to be adversely
affected.”19(p43) Within climate change literature, this defini-
tion often expands in 2 further directions. The first defines
vulnerability in terms of outcomes or the potential damage
caused to a system by a hazard.20 The second defines vul-
nerability as an inherent quality or the state of a pre-hazard
system that affects how the system tolerates the impact of the
hazard.21 In the first case, vulnerability depends on risk; in the
latter definition, vulnerability exists independent of hazard.

The term vulnerability is controversial when applied to
humans by health researchers.22 Although initially vulnerable
was used to identify research participants who may need pro-
tection from exploitation and harms in research, the term has
evolved into a method of labeling individuals and groups.23,24
The label of vulnerable can bring with it a connotation that
there is something wrong with the individual, that the indi-
vidual has less power or ability, or that there is some sort of
deficiency. Furthermore, the term vulnerable as applied to a
person or group often excludes the social and systemic struc-
tures that contextually shape the human experience.

Notwithstanding this debate, there is a consensus that
there are individuals and groups that are more vulnerable to
harm. Factors that may make an individual susceptible to ill-
ness or health problems may relate to the individual (physi-
ologic or psychological), societal and systemic variables, the
availability of resources, and the relationships among these
factors.

Assessing vulnerability was the original pathway to
further exploration of adaptive capacity in climate change
research. This parallels the state of maternal health research,

378 Volume 68, No. 3, May/June 2023

 15422011, 2023, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jm

w
h.13485 by N

at Prov Indonesia, W
iley O

nline L
ibrary on [13/09/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



which tends to focus on vulnerability, risk, and exposure
and is due for a shift in focus toward adaptive capacity. In
maternal adaptive capacity, vulnerability is not viewed as a
concept inherent to an individual. Instead, vulnerability is
viewed in terms of maternal outcomes—the potential harm
to the individual. This removes any premise that an individ-
ual is inherently vulnerable. Furthermore, the focus turns
to the adaptive capacity concept and how this can reduce
vulnerability to harm. Within the proposed maternal adap-
tive capacity framework, the concept vulnerability becomes
outcome-focused and is renamed maternal outcomes with an
emphasis on how adaptive capacity can improve maternal
outcomes.

Exposure

For climate researchers, exposure involves the nature and the
degree to which a system is exposed to climate change and its
impacts.19 Examples of exposure in the climate change litera-
ture include extreme temperature changes, natural disasters,
and disease—for example, regular flooding of an area is evi-
dence of its increased exposure to climate change.

When applying this concept to maternal populations, we
simply look at the exposure of pregnancy. This exposure in-
cludes all the physiologic, psychological, and social aspects
that pregnancy entails. This exposure can be increased by re-
current pregnancy, short interval spacing, multiples, or other
factors that increase the risks to which persons are exposed by
pregnancy.

Sensitivity

Climate sensitivity is the degree to which a system is affected
by climate change exposure. This sensitivity might be adverse,
such as when changes in precipitation cause drought and re-
duce crop yields, or it might be beneficial, as when an area
previously had an excess of moisture but now has an appro-
priate level for crop growth.

When applying sensitivity to maternal populations, the
researcher considers how an individual is affected by preg-
nancy. Considering at-risk pregnant individuals, this includes
an increased sensitivity to harm resulting frompregnancy (the
exposure) due to various underlying risk factors or predis-
positions for health problems. Increased sensitivity would be
demonstrated by an individual with an underlying predispo-
sition for health problems that may be exacerbated by a preg-
nancy, like diabetes or hypertension. Additional stressors re-
lating to income, relationships, or abuse such as from racism,
as well as other variables that may cause physiologic or psy-
chological stress, increase an individual’s sensitivity to risk.

Adaptive Capacity

Although this article is primarily concerned with adaptive ca-
pacity as a guiding framework, it is worthwhile for our pur-
poses to discuss it as a concept. As defined by Jakku and
Lynam,25 adaptive capacity “comprises the properties of a
system that enable it to modify itself in order to maintain
or achieve a desired state in the face of perceived or actual
stress.”25(p10) Applied to climate change, this adaptive capacity

includes adjustments to, or preparation for, changing circum-
stances or potential impacts. Depending on the size and type
of system, adaptive capacity could be demonstrated through
small changes like a bird moving its nest to a different area, or
in large human systems take the form of alterations to physical
structures (eg, building a dam to control flood waters). Ulti-
mately, adaptive capacity includes specific actions, practices,
processes, or policies to mitigate potential harm and to bene-
fit the system.

Perinatal health professionals may define adaptative ca-
pacity as those assets used or developed by an individual—
whether physiologic, psychological, social, structural, or
economic—that modify the individual’s adaptation or re-
sponse to achieve or maintain good health during the preg-
nancy continuum. These might include individual traits or
other protective assets such as community or informal social
networks.

Derived Theory

Using Walker and Avant10 we derived a theory that can de-
scribe the process of using strengths or protective assets to
overcome risk and improve maternal outcomes. This theory
can be applied to discover the protective assets and strengths
(adaptive capacity) in populations that are commonly dis-
missed and considered vulnerable or at risk. Maternal adap-
tive capacity is a fitting name for this theory, as the emphasis
moves away from the vulnerability, sensitivity, and exposure
variables that have been the primary focus points in maternal
health research. Climate change concepts are appropriately re-
named for our framework, as shown in Table 1.

Maternal Adaptive Capacity

The theory of adaptive capacity is intriguing when applied to
maternal populations and has parallels to the science of adap-
tive capacity in climate change. Similar to the baseline climate
change vulnerability research approach focusing on exposure
and sensitivity, the current paradigm for maternal health re-
search focuses too heavily on the problems and risks of mater-
nal health populations. The current maternal research focus
problematizes the exposure (here, pregnancy) and is critical
of the individual (presupposing that there is something wrong
with the individual—their sensitivity). Furthermore, this re-
search approach becomes a platform to consider ways to “fix”
the individual. For example, individuals with higher mater-
nal morbidity and mortality rates in historically marginalized
groups are looked at through the lens of sensitivity because
current methods require one’s asking (often with unspoken
or even unrealizedmoral judgment), what is wrong with these
people?

The key focus ofmaternal adaptive capacity is, where does
the capacity to adapt come from, and how is it achieved? Due
to the flexibility and broad application of adaptive capacity, it
is often regarded as a response to external stressors. However,
within the theory of maternal adaptive capacity we focus on
the protective assets (eg, traits, habits, support structures) in
an individual’s life that allow them to achieve health despite
external stressors.26
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Table 1. Concepts in Vulnerability to Climate Change
Framework Derived to Concepts in the Theory of Maternal
Adaptive Capacity

Concept in

Vulnerability

to Climate

Change

Derived

Concept in

Maternal

Adaptive

Capacity

Description of Concept in

Maternal Adaptive Capacity

Exposure Pregnancy Because this theory relates
specifically to maternal health,
exposure is the pregnancy.
Exposure increases with more
pregnancies, short interval
spacing, multiples, etc.

Sensitivity Risk factors Among maternal risk factors are
physiologic, psychological,
social, economic, structural, or
other attributes that put the
individual at a greater risk for
poor maternal outcomes.

Vulnerability Maternal
outcomes

Although there are several ways to
view vulnerability in health care,
in this model, pregnancy risk
factors are mitigated by adaptive
capacity to affect maternal
outcomes; therefore, this
concept becomes maternal
outcomes. High adaptive
capacity may improve maternal
outcomes, and low adaptive
capacity may make individuals
more at risk for harmful effects.
As is modeled in our theory,
maternal outcomes could be
positive or negative, opening the
door for innovative research that
is not solely focused on negative
outcomes.

Adaptive
capacity

Adaptive
capacity

Adaptive capacity includes the
determined and undetermined
protective assets, or strengths,
that an individual possesses
(internal and external) that
enable them to mitigate risk and
have improved health. These
could be physiologic,
psychological, or behavioral or
involve social or economic
factors or resources.

Figure 3. Framework of the Theory ofMaternal Adaptive Capac-
ity

In the theory of maternal adaptive capacity, the focus is moved to the adaptive ca-
pacity concept by which strengths and protective assets can be identified.

As is commonly cited in literature on adaptive capac-
ity to climate change, adaptive capacity includes the “re-
sources and ability to use resources to implement adaptation
strategies.”12(Table 2) This can mean an individual has precon-
ditions that enable adaptation, and the researcher attempts to
discover andmobilize the application of these factors.27 When
applied to maternal adaptive capacity, so-called adaptive ca-
pacity preconditions may include social, environmental,
physical, and unidentified elements. Researchwise, this cre-
ates conditions to discover relevant factors and consider if
they may be leveraged into widespread (positive) change. We
have modeled the theory of maternal adaptive capacity in
Figure 3 and show a description of its applicability in Figure 4.

Assumptions

Walker and Avant10 do not require that all ideas of the parent
theory be included in the derived theory, although the con-
cepts relating to climate change in the vulnerability frame-
work aremostly retained in this derivedmaternal adaptive ca-
pacity theory.11 For clarity’s sake, these concepts were renamed
to bemore applicable to the derived theory. The theory of ma-
ternal adaptive capacity makes the following assumptions:

1. In general, maternal adaptive capacity factors are those at-
tributes of an individual that allow them to prevent, adapt
to, or overcome risk, referred to as protective assets.

2. Every individual has some degree of adaptive capacity.
3. Poor outcomes do not indicate any deficiency in an indi-

vidual or their adaptive capacity.
4. Individuals with significant risk factors (sensitivity) who

demonstrate positive maternal outcomes are demonstrat-
ing an adaptive capacity.

5. Adaptive capacity may be physiologic, psychological, so-
cial, economic, structural, or some combination of these.
For example, adaptive capacities may be inherent to the
individual, such as a personality trait or genetic variation,
or they may be external factors that support the individual
such as social support.

SUMMARY

Using a theory derivation process, we used as a parent model
the framework on vulnerability to climate change to de-
velop the theory of maternal adaptive capacity. The parent
framework provided the necessary structure for the derived
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Figure 4. Application of the Theory of Maternal Adaptive Capacity

Research guided by maternal adaptive capacity theory lends itself to discovery of interventions that can decrease risk factors. Greater adaptive capacity may strengthen the
efficacy of these interventions. Interventions may be discovered that further strengthen elements of adaptive capacity.

design of a maternal health research approach that focuses
on strengths-emphasizing research practices and innovative
discovery to overcome actual risk in maternal populations.

To improve maternal health, research should overcome
deficit discourse by examining, including, and emphasizing
relevant individual and community strengths and protective
assets.9 Identifying strengths does not negate the reality of
risk. Instead, it offers a more comprehensive view of the in-
dividual, creating a more accurate picture of the studied phe-
nomena. Not only does this kind of strengths-based research
challenge deficit discourse, but it also creates space for inno-
vative approaches to discover and implement solutions that
improve health and empower individuals.

Designing maternal health research using the theory of
maternal adaptive capacity holds powerful promise for future
research, practice, and health policy initiatives. There remains
a paucity of research on how maternal populations remain
well and, especially, on how individuals with significant risk
factors for poormaternal outcomesmay remain well. This de-
rived theory is a step toward innovative discovery in maternal
health with an emphasis on the strengths of individuals, fram-
ing research in a manner that can end deficit discourse and its
associated ill effects on groups experiencing health disparities.
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What is a Midwife?

Midwives in theUnited States provide health care services for individuals across their lifespan. Midwives partner
with you to help make important health decisions. Midwives work with other members of the health care team
when needed. A midwife may also be your primary care provider. There are 2 main types of midwives. There
are some differences in the services offered by each type of midwife.

What types of midwives are there?

• Certified Nurse-Midwives (CNMs) and Certified Midwives (CMs) are educated in accredited graduate-
level midwifery programs and pass a national certification exam. They must have a license to practice mid-
wifery in the state where they work. CNMs and CMs work in all health care settings including hospitals, birth
centers, offices or clinics, and the home. CNMs and CMs provide general pregnancy and reproductive health
care and primary care throughout the lifespan. They can prescribe most medications. CNMs and CMs can
also care for newborns through the first 30 days of life.

• Certified professional midwives (CPMs) may have apprenticeship training or graduate from an accredited
education program. CPMs take a national certification exam that is not the same as the one CNMs and CMs
take. CPMs provide pregnancy, birth, and postpartum care in community settings—usually in birth centers
or homes. CPMs care for newborns. CPMs are not able to prescribe most medications. They do not work in
hospitals.

Most midwives in the United States are CNMs. CNMs are licensed in all 50 states. Not all states license CMs
and CPMs.

What do midwives do?

Both types of midwives provide care during pregnancy, labor, birth, and postpartum. They also care for new-
borns. CNMs and CMs care for about 1 of every 10 women who give birth each year in the United States. CNMs
and CMs also provide reproductive and primary health care which includes annual physical exams, birth con-
trol, menopause care, screening and treatment for sexually transmitted infections, and other health problems.
Midwives work with other health care providers.

Why would I choose a midwife for care during my pregnancy?

Midwives view pregnancy and birth as normal life events that can be a healthy time in your life. Midwives
are experts in knowing the difference between normal changes that occur and symptoms that require extra
attention. Midwives develop special relationships with those who seek midwifery care. They provide care that
includes support and education based on the individual’s needs.

Midwives use evidence-based medical procedures when there is a specific concern for the health of you or
your baby. They work in partnership with other health care providers who can be available if needed. Midwives
offer health care that respects the goals and desires of each individual and family. They value sharing information
so patients can make informed choices about their health care.

What if I have a high-risk pregnancy or complication during labor?

Your CNM or CM can prescribe medicine, order tests, and provide treatment for common illnesses that may
occur during pregnancy. Midwives work with physicians who specialize in complications of pregnancy. If you
have a medical problem during pregnancy or complication during labor, your midwife will work with a physi-
cian to make sure you get the best and safest care for you and your baby. Midwives do not perform surgery.
If you need to have a cesarean birth, the surgery will be done by the physician who works with your mid-
wife. Your midwife will also work with other health care providers: nurses, pediatricians, social workers, nu-
tritionists, doulas, childbirth educators, physical therapists, and other specialists to help you get the care you
need.
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g What if I want pain medicine during labor?

Your midwife will help you make decisions about how you are going to cope with pain during labor. Midwives
can discuss the types of pain you may experience during labor and the different ways that you can manage pain.
If you want medicine to cope with your labor pains, your midwife can help you get medicine that is available in
the setting where you give birth. Midwives also know other ways to help you cope with labor such as changing
positions or being in a tub of water. These can be helpful in addition to pain medications.

Questions to Ask When Choosing a Midwife for Your Care during Pregnancy and Birth

• Can you tell me about yourself? Where did you receive your education? How long have you been a midwife?
Where would you care for me during childbirth?

• Do you work with other midwives or physicians? What birth settings do you work in?
• How do you feel about birth?
• If I need medication for pain, how would that be handled?
• If you work in a group, who will attend my birth, and who will be there if you are away?
• How do you recommend that I prepare for childbirth?
• Do you provide labor support and stay with me throughout labor?
• Are you comfortable with doulas or family and friends being with me during labor?
• Do you allow moving around and eating or drinking during labor?
• Can I hold my baby right after birth, breastfeed, and not be separated?
• When do you recommend IVs, fetal heart rate monitoring, Pitocin, or episiotomy?
• Do you care for women who want a vaginal birth after a previous cesarean birth?
• Is your care paid for by my insurance?
• If I want to deliver at home, what equipment do you bring, how do you handle problems during labor, and

when would we need to go to the hospital?
• For a home or birth center birth, how often do you transfer to the hospital during labor?
• For a home or birth center birth, what physicians do you work with to provide care if problems occur? Would

you stay with me if we need to go to the hospital?
• Are you trained in newborn resuscitation?
• How many times will you visit me at home or see me in the office after my baby is born?

For More Information

Discover Midwives
https://www.discovermidwives.com/what-is-a-midwife/

National Association of Certified Professional Midwives – Who are CPMs?
Who are CPMs? — NACPM
Childbirth Connection: Choosing a Caregiver
Choosing a Maternity Care Provider (childbirthconnection.org)

Childbirth Connection: Resources
Resources (childbirthconnection.org)
Black Birthing Bill of Rights
https://thenaabb.org/black-birthing-bill-of-rights/

Flesch-Kincaid Grade Level: 7.7
Approved April 2023. This handout replaces “What is a Midwife” published in Volume 61, Number 2,
March/April 2016.

This handout may be reproduced for noncommercial use by health care professionals to share with patients, but modifications to the handout are not
permitted. The information and recommendations in this handout are not a substitute for health care. Consult your health care provider for information
specific to you and your health.
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