Women'’s health in a changing climate: understanding
vulnerabilities and the role of healthcare providers

Ali Kubba', Anne Kihara?2, Christiane von Ludwig*, Rossella E. Nappi®®

" Consultant Community Gynaecologist, Guy’s and St Thomas’ Hospital Trust, United Kingdom

2|nternational Federation of Gynecology and Obstetrics (FIGO)

3 University of Nairobi, Faculty of Medicine, Department of Obs/Gyn, Nairobi, Kenya

“Bayer AG, Berlin, Germany

SDepartment of Clinical, Surgical, Diagnostic and Pediatric Sciences, University of Pavia, Viale Golgi 19, 27100 Pavia, Italy
5Research Center for Reproductive Medicine, Gynecological Endocrinology and Menopause, IRCCS S. Matteo Foundation, Piazzale Golgi 2, 27100

Pavia, Italy

ABSTRACT

This narrative review focuses on the disproportionate impact of climate change on women’s health and outlines practi-
cal strategies and interventions that healthcare professionals (HCPs) and healthcare workers (HCWs) can implement to
improve health literacy, inform women, and integrate climate-health awareness into care. Through these actions, HCPs
and HCWs can support and empower women in managing climate-related health risks and reducing health inequities.
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Introduction

Climate change triggers a health crisis that increases the burden
on healthcare systems, societies, and economies and has been
declared the single biggest health threat facing humanity by
the World Health Organization (WHO) !"l. Increased tempera-
tures, air pollution, environmental toxins, and extreme weather
events result in negative health outcomes such as non-commu-
nicable, vector-borne, and waterborne diseases, malnutrition,
mental health conditions, heat-related illness, and mortality 2.
By exacerbating existing gender-related health inequities, cli-
mate change disproportionately impacts the morbidity and mor-
tality of women compared to men. This is particularly evident
for women in low-to-middle income countries (LMICs) due to
socioeconomic, cultural, and structural factors that limit their
adaptive capacity and access to care >3,

This narrative review focuses on the disproportionate impact of
climate change on women’s health and outlines clinical, educa-
tional, and community-level strategies and practical interven-
tions that healthcare professionals (HCPs) and healthcare work-
ers (HCWs) can implement. The aim is to help women manage
the effects of climate change and empower them to take action
to reduce health inequities and mitigate their risk of harm.

The impacts of climate change on women’s health
outcomes across the lifespan

Climate change impacts women’s health in different ways across
the lifespan (Figure 1), including during puberty, sexual mat-
uration, pregnancy, lactation, perimenopause, and menopause.
Individual risks are often compounded by factors such as age,
ethnicity, marital status, disabilities, employment, education,
caregiving responsibilities, and psychosocial well-being 1!,
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Approaching climate-related threats from a holistic, life course
perspective is essential for understanding the specific risks and
vulnerabilities faced by women at different life stages, thereby
identifying opportunities for targeted interventions.

Socioeconomic inequities exacerbate women’s physiological
vulnerabilities by increasing their exposure to risks while lim-
iting adaptive capacity. Globally, women make up 70% of those
living below the poverty line in LMICs >3], In these countries,
women’s greater physiological susceptibility to adverse effects
of heat stress and pollution is compounded by a lack of access
to cooling or fresh water, as well as increased exposure to indoor
air pollution from cooking gases .. In the event of drought or
flooding, women are often disadvantaged when confronting the
challenges posed by displacement, resource scarcity, poor agri-
cultural working conditions, loss of income and livelihoods,
disruption of healthcare services, and increased risk of sexual-
and gender-based violence (SGBV) 13181 LMICs are also most
frequently hit by climate disasters, with regions such as parts of
Southeast Asia, Northern South America, and Central Africa pro-
jected to experience the highest impact from floods by 2050 141,
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Figure 1: The impacts of climate change on women’s health across the lifespan.
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To safeguard women’s health and improve outcomes, it is essen-
tial to adopt adaptive strategies that anticipate, prepare for,
and mitigate the health impacts of climate change in routine
care, public and community health initiatives, and emergency
responses following extreme weather events .

Physiological susceptibilities and the importance of
health literacy

Sex-based differences in thermoregulation contribute to higher
heat-related mortality among women during extreme heat
events, with some studies reporting rates up to twice those
observed in men . Inhaled particulate pollutants also appear to
deposit more extensively in female pulmonary systems, poten-
tially increasing their susceptibility to non-communicable dis-
eases (NCDs), particularly those affecting the cardiovascular
and respiratory systems 7.

Health literacy plays a central role in enabling women to interpret
and act on public health guidance. Improving women’s aware-
ness of climate-sensitive health conditions may support adaptive
behaviors, especially during physiologically vulnerable peri-
ods such as pregnancy and lactation ['®!°). Educational materials
should be designed with input from local women to ensure cul-
tural and contextual relevance, which may in turn improve uptake
(201, Where feasible, collaborative design approaches should be
adopted to align content with community norms and information
needs *'!. Furthermore, messaging should be tailored to local
contexts and delivered through appropriate channels, whether
interpersonal communication, printed materials, digital plat-
forms, or community events. Ideal dissemination points may
include primary care clinics, hospitals, schools, and public or
corporate spaces that experience high traffic.

In many rural and underserved settings, primary care providers

represent the only consistent point of contact with healthcare.
They therefore play a crucial role in identifying early signs of
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climate-related health risks, providing anticipatory guidance, and
facilitating access to care. Integrating climate risk assessments
into routine consultations, particularly for pregnant women, older
adults, and those with chronic conditions, could enhance early
intervention. Community leaders may also serve as effective
intermediaries in communicating climate-health information and
promoting both individual and collective mitigation strategies.

Psychosocial impacts and sexual- and gender-
based violence in climate-affected settings

Beyond the immediate physical risks posed by extreme weather
events, environmental disasters such as floods, droughts, and
hurricanes often exacerbate existing gender inequities and con-
tribute to mental health disorders *!. Elevated rates of depres-
sion, anxiety, and post-traumatic stress disorder have been doc-
umented in affected populations, particularly among women in
caregiving roles or from socioeconomically disadvantaged or
rural communities. These outcomes are frequently compounded
by limited access to mental health services and persistent stigma
surrounding psychological distress.

In addition, climate-related disasters are associated with an
increased incidence of SGBYV, including intimate partner vio-
lence, trafficking, and child marriage. These risks are heightened
in contexts of infrastructure collapse, displacement, and economic
instability, where protective systems are weakened or absent >'].
As often the first responders in environmental crises, HCPs and
HCWs have a critical role to provide the minimum initial ser-
vice package of food, shelter, water, and social protections that
is inclusive of sexual and reproductive health (SRH) services
while identifying and supporting women affected by trauma and
SGBV. Integrating gender-sensitive screening for mental health
conditions and SGBV into routine care, alongside efforts to cre-
ate safe, confidential environments for disclosure, can facili-
tate timely intervention, as can improved inter-agency coordi-
nation, better inclusion/engagement of local initiatives and civil
societies in SRH services delivery, improved quality of SRH
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services, adequate and regular training of healthcare providers,
and increased awareness among women and girls **%5, These
measures should be supported by access to culturally appropri-
ate psychosocial and reproductive health services.

Reproductive health vulnerabilities and the role of
contraceptive access

Climate change has been associated with the exacerbation of
various reproductive health conditions, including endometri-
osis, fibroids, polycystic ovarian syndrome, and early meno-
pause. While these conditions can affect all individuals with
female reproductive systems, structural inequities in access to
care, education, and resources often intensify their impact on
women, particularly in low-resource settings 726281,

Efforts to reduce unplanned pregnancies can yield indirect ben-
efits for women’s health by mitigating maternal exposure to cli-
mate-related risks and alleviating pressure on strained health and
environmental systems 71231, Increasing access to contracep-
tion thus represents an intervention with multiple downstream
benefits, including reductions in maternal morbidity, unsafe abor-
tion, and pregnancy complications 4.

Hormonal contraceptives reduce menstrual bleeding for many
women and, in some cases, induce amenorrhea. These effects
may be advantageous in environmental settings where man-
agement of menstrual pain and bleeding and sourcing personal
hygiene products can present additional stressors for women
already facing resource scarcity, displacement, lack of privacy,
and elevated risks of SGBV and post-traumatic stress !'*'. In par-
ticular, hormonal intrauterine devices offer a reliable, value-for-
money option in resource-constrained settings, as their efficacy
is not dependent on daily adherence or continuous supply chains.

Climate-related risks during pregnancy and early life
Pregnancy is a period of heightened physiological vulnerability,
during which climate-related factors can adversely impact both
maternal and fetal health. Air pollution and extreme heat are
associated with complications such as miscarriage, preterm birth,
low birth weight, stillbirth, gestational diabetes, hypertensive
disorders of pregnancy, and congenital abnormalities [7192%331,

Evidence has linked maternal exposure to environmental pollut-
ants with altered immune function, endocrine disruption, neuro-
developmental delay, and susceptibility to NCDs and neuropsy-
chiatric disorders in later life 73537 Climate-driven expansion
of mosquito habitats following flooding compounds these risks,
transmitting infections from cholera and dysentery to others
such as malaria, dengue fever, and Zika virus, which can lead to
complications including fetal growth restriction, preterm birth,
congenital abnormalities, and maternal morbidity and mortality
(1938421 Pregnant women and children affected by waterborne
diarrheal diseases, such as cholera, typhoid, and dysentery, are
at particular risk of morbidity and mortality from these infec-
tions. All of these health threats can be further amplified during
outbreaks of emerging infections such as Ebola and COVID,
when access to primary healthcare services can become dra-
matically reduced 4344,
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Midwives and HCWs often serve as the first point of contact
for pregnant women, particularly in low-resource or disaster-af-
fected settings. Targeted training for these workers allow them
to provide anticipatory guidance on climate-related risks, deliver
psychosocial support, and adapt care delivery to environmental
conditions . Mobile clinics can help extend access to care in
remote areas, while scheduling visits to avoid peak heat exposure
can improve safety and uptake °. In urban areas, integrating air
quality alerts into prenatal care apps or text messaging systems
may help women reduce exposure on high-pollution days.

Expanding access to pre-, inter-, and post-conceptional coun-
seling tailored to climate-related health risks could enhance
the identification and management of modifiable risk factors
before and after pregnancy. Optimizing maternal health through
improved nutrition, lifestyle, medication management, and life-
style interventions may reduce women’s susceptibility to heat
stress, pollution, and other environmental hazards, thereby low-
ering the risk of adverse outcomes such as preeclampsia and
preterm birth 47!, Furthermore, routine prenatal care during
pregnancy offers an opportunity to monitor maternal and fetal
health while educating women about climate-related risks and
protective strategies. Postpartum, inter-conceptional counsel-
ing can also be used to address conditions that develop during
pregnancy, reduce recurrence in future pregnancies, and sup-
port maternal health in the long term 46471,

Health during midlife and menopause in a
changing climate

The menopausal transition marks another period of increased
vulnerability to climate-related stressors. Exposure to heat and
pollution has been associated with elevated risks of cardiovas-
cular disease and cognitive decline in postmenopausal women
61, Nutritional deficiencies linked to food insecurity may fur-
ther compromise bone health, aggravating the risks of osteo-
porosis and fracture in a population already susceptible due to
declining estrogen levels [l. Heat can also exacerbate vasomotor
symptoms (hot flashes and night sweats) experienced by many
women during the menopausal transition, which can negatively
impact quality of life ¢,

Despite these risks, targeted climate-health interventions for
menopausal women remain limited 1. HCPs and HCWs should
consider individual risk profiles when caring for women in mid-
life, particularly in regions where extreme heat or high levels
of pollution are commonplace 1. Encouraging the adoption of
cooling and hydration strategies, limiting pollution exposure,
and monitoring cardiovascular, skeletal, and cognitive health
may be beneficial ¢,

Equipping the health workforce to address

climate-driven women’s health challenges

Improving training and continuing education for HCPs and
HCWs are essential to equip them with the knowledge needed
to support women in managing the health impacts of cli-
mate change. This could include advising women on strate-
gies to reduce climate-related health risks by offering practi-
cal guidance on hydration, heat avoidance, and awareness of
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medications that may interfere with the body’s homeostatic
responses and impair thermoregulation 81,

Currently, there are limited climate-health resources tailored to
general practitioners, obstetricians and gynecologists, nurses,
midwives, and community HCWs. Educational materials that
specifically address women’s health and climate change are also
lacking. However, some foundational tools exist; in 2024, the
WHO Academy and WHO Climate Change and Health Unit
launched an interactive online training module aimed at build-
ing technical capacity to address context-specific health risks
49, The WHO has also developed a toolkit to support HCPs and
HCWs in engaging with patients on the health effects of cli-
mate change . Nonetheless, these resources do not yet incor-
porate a gender-specific lens, and there is a need for materials
that address women’s unique climate-related vulnerabilities.

HCPs and HCWs can help to develop and integrate climate- and
women’s health-informed content into medical education cur-
ricula to improve knowledge and practice. A model similar to
that employed by the European Network on Climate & Health
Education, an initiative led by the University of Glasgow, could
be adopted. This initiative aims to introduce lessons on climate
change-related health challenges into the existing medical cur-
ricula, thus equipping students with the knowledge and skills
needed to respond to the impacts of climate change on human
health Y. The network has brought together 38 medical schools
across Europe, with an aim to train 10,000 students over the
next three years through updating medical curricula, sharing
best practices, and developing educational resources .

To ensure educational programs are contextually appropriate
and widely accessible, local HCPs, HCWs, and community
pharmacists should participate in the design and delivery of
training. These providers, particularly in rural or underserved
areas, may currently lack access to up-to-date information or
formal training. Their involvement helps ensure interventions
are culturally relevant, feasible to implement, and capable of
reaching women in remote communities *%3. An overview of
how HCPs and HCWSs can support women to manage the risks
of climate change on their health is shown in Table 1.

Challenges and barriers

Strengthening primary care and broadening healthcare infra-
structure, embraced within a One Health framework, are essen-
tial for building resilience to climate-related threats 4. At
present, there is a lack of gender-disaggregated data and evi-
dence-based interventions addressing the specific impacts of
climate change on women'’s health.

Robust data are therefore needed to provide the foundation for
a clear evidence base. This can then guide clinical practice and
policy-related decision-making aimed at managing the effects
of climate change on women’s health within healthcare sys-
tems 2. Dedicated investment is also necessary to support
gender-focused climate-health initiatives, including those that
consider the intersection of women'’s health issues with SGBV
and social vulnerabilities .

Conclusions

Women represent an underreported, understudied, and under-
prioritized group in the context of healthcare, and this ineq-
uity is exacerbated by climate change. As a group, women and
those they care for, primarily children and elderly family mem-
bers, are disproportionately impacted . While some strategies
exist to reduce these harms, more robust research is needed
to inform health protection measures. Effective action in the
form of rapidly implementable educational programs, clini-
cal practice-based interventions, and community-based strat-
egies is urgently required to manage the far-reaching impacts
of climate change on women’s health. Effective action must
include collaboration between legislative, policy, academic,
and research sectors to prioritize addressing women’s health in
a changing climate. Only by recognizing the interdependence
of all sectors in effective change for women can a fundamen-
tal impact on women’s health today — and that of her future
offspring and future generations — be achieved.

Table 1. How HCPs and HCWs can support women in managing climate change health risks and harms

How HCPs and HCWs can support women in managing climate change health risks and harms

intervention strategies.

adaptive strategies to mitigate climate-related health outcomes.

¢ |dentify at-risk populations. Use data to identify those women and girls most at risk of negative climate-related health outcomes and provide effective

¢ Empower women. Increase awareness of climate-related health outcomes that affect and relate to women so they can advocate for themselves.
¢ Counsel women. Advise women on practical, implementable strategies to reduce their risks of adverse health outcomes from heat and air pollution.

e Educate women. Provide culturally relevant, inclusive educational materials that offer women accurate and useful information to enable them to adopt

e Educate HCPS and HCWs. Provide effective and regular education and training for HCPs and HCWSs to help women navigate climate-related health
outcomes, including the impact of extreme heat on medication outcomes, medication storage, and adaptive strategies for women to adopt.

HCP, healthcare professional; HCW, healthcare worker.
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