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Abstract

Climate change and environmental degradation affect ecosystems and the physiological processes of women's
reproductive systems through complex biological and social mechanisms. Exposure to environmental hazards has been
associated with reproductive health problems, including infertility, menstrual irregularities, hypertensive disorders of
pregnancy, preterm birth, and adverse neonatal outcomes. Research findings suggest that environmental exposures can
cause direct biological damage to women'’s reproductive systems and indirect socioeconomic consequences. Increasing
evidence indicates that climate change intensifies the frequency and severity of these harmful environmental exposures,
thereby exacerbating existing inequalities in women’s reproductive health. This review examines the impacts of climate
change and environmental determinants on women's reproductive health from a nursing and health policy perspective.
We synthesize current evidence on key environmental determinants, identify gaps within global frameworks, and propose
recommendations for policy integration, clinical practice, education, research, and advocacy. Our review highlights the
lack of a comprehensive approach linking environmental and reproductive health, the limited use of gender-sensitive
indicators, and the insufficient integration of nursing leadership into environmental health decision-making processes.
Nurses play a critical role to strengthen the connection between environmental and reproductive health through risk
reduction strategies, commmunity education, and policy advocacy. Strengthening nursing leadership, integrating planetary
health concepts into nursing education, and incorporating reproductive health indicators into environmental policies are
essential strategies to achieve sustainable and equitable health outcomes for women amid the effects of climate change.
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Climate change and environmental degradation represent an escalating global public health crisis that threatens the
sustainability of human health (Parums, 2024; Pavlova et al., 2024; World Health Organization [WHQ], 2020; Wright et al.,
2023). The WHO has identified the health burden caused by rising temperatures, air pollution, and environmental toxins as
one of the major global health threats of the 21st century (Azhar et al., 2024). When these environmental conditions

intersect with biological processes such as menstruation, pregnancy, and lactation and with gender inequalities, the health
risks for women of reproductive age increase substantially (Arunda et al., 2024; Giudice et al., 2021; Langer et al., 2015;
Temmerman et al., 2025). This convergence underscores the urgent need for the systematic assessment of women's

reproductive health within the context of the climate crisis.
When these environmental

Epidemiological and clinical studies have demonstrated significant associations between conditions intersect with

. . . . biological processes ... the
exposure to particulate matter, toxic chemicals, and climate-related events such as extreme gicalp

health risks for women of
heat, floods, and droughts and a wide range of reproductive health outcomes. These outcomes reproductive age increase

include infertility, menstrual irregularities, hypertensive disorders of pregnancy, preterm birth, substantially.
and adverse neonatal outcomes (Bai et al., 2020; Chersich et al., 2020; Fayazi et al., 2020; Xu et al.,
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2025). In particular, extreme heat exposure during pregnancy has been associated with increased risks of preterm birth and
hypertensive disorders of pregnancy, whereas air pollution has been linked to infertility and adverse birth outcomes (Bai et
al., 2020; Chersich et al., 2020; Fayazi et al., 2020).

These biological effects interact with social determinants such as displacement, food insecurity, and inequitable access to
healthcare, thereby deepening women's vulnerability (Osman et al., 2025; Wright et al., 2023). Therefore, health risks arising

from climate and environmental changes must be addressed at the individual level and also within broader social and

structural contexts.
..health risks arising from

climate and environmental The planetary health approach provides a holistic framework for understanding the

€ a"?es,"fu“ be addressed at multilayered interaction between human health and environmental integrity. Within this
the individual level and also

within broader social and perspective, reproductive health is viewed not merely as a clinical issue but as a critical priority
structural contexts. situated at the intersection of environmental justice and social equity (Langer et al., 2015;

Wright et al., 2023). However, current policy and practice frameworks remain far from adopting

a truly integrated approach to the environment-health—-gender nexus. Environmental policies often fail to incorporate
reproductive health indicators, while reproductive health programs seldom monitor environmental exposures in a
systematic way (Arunda et al., 2024; OECD, 2021; Temmerman et al., 2025). This gap underscores the need to develop

integrated and gender-responsive policy and practice models.

The planetary health approach
Our review aims to examine the impact of climate change and environmental health factors on provides a holistic framework
for understanding the

. . . . . . ) o multilayered interaction
perspectives. Specifically, we summarize key environmental determinants, identify existing between human health and

women's reproductive health through a comprehensive lens that integrates nursing and policy

gaps within global health frameworks such as those of the WHO and the Sustainable environmental integrity.
Development Goals, and propose actionable recommmendations for policy integration, clinical

practice, education, research, and advocacy. This approach provides a foundation for building an equitable and sustainable
global strategy to protect women'’s reproductive health in the face of the escalating climate crisis.

Environmental Determinants of Women’s Reproductive Health

Air Pollution and Reproductive Outcomes
Air pollution is one of the most prevalent environmental threats to reproductive health worldwide (Giudice et al., 2021;

Wright et al., 2023; Zangerl et al., 2024). Exposure to fine particulate matter (PM2.s and PM1y), nitrogen dioxide (NO>), sulfur

dioxide (SO3), and ozone (Os) has been linked to a wide range of reproductive and perinatal complications, including

infertility (Lo et al., 2025), menstrual irregularities (Begum et al., 2022), preterm birth, and low birth weight (Desye et al.,

2024; Melody et al., 2020). The mechanisms underlying these associations include oxidative stress, systemic inflammation,

and endocrine disruption, which may impair ovarian folliculogenesis, alter hormone levels, and restrict placental blood flow
(Giudice et al., 2021; Wdowiak et al., 2018).

Air pollution is one of the most

prevalent environmental These findings highlight air pollution as a critical factor at the intersection of biological and

threats to reproductive health . . . , . .
dwide environmental processes influencing women'’s reproductive health, underscoring the need for a
wor .

holistic understanding of how environmental exposures affect reproductive outcomes. This risk
is particularly pronounced among women living in highly urbanized or industrialized areas, where chronic exposure to
traffic-related and industrial air pollutants may contribute to infertility, hypertensive disorders of pregnancy, preterm birth,

and low birth weight (Bai et al., 2020; Desye et al., 2024; Lo et al., 2025; Melody et al., 2020).

Emerging evidence indicates that exposure to air pollution may accelerate the age-related decline in fertility by reducing
ovarian reserve and negatively affecting oocyte quality (LaPointe et al., 2024; Vallée et al., 2024). Studies have shown that

women living in highly polluted urban areas have increased risks of gestational hypertension and preeclampsia, two
leading causes of maternal morbidity and mortality (Bai et al., 2020; Fayazi et al., 2020; Hu et al., 2014). Furthermore,

prenatal exposure to air pollutants has been associated with developmental delays in infancy (Liu et al., 2022; Yorifuji et al.,

2016) and respiratory complications (Korten et al., 2017). Maintaining environmental health is therefore essential to improve

both maternal and intergenerational health outcomes (Kim et al., 2018; Korten et al., 2017; Liu et al., 2022; Yorifuji et al., 2016).

These findings demonstrate that the effects of environmental pollutants on women'’s health extend beyond pregnancy,
creating a long-term impact that begins with reproductive capacity and shapes health outcomes across generations.

It is crucial to strengthen environmental risk assessment and health education programs within These findings demonstrate

nursing practice. Nurses working in primary care and obstetric settings play a vital role in that the effects of
environmental pollutants on

. . . . o women'’s health extend beyond
advocating for clean air policies (Sanchez Sauco et al., 2020). During prenatal visits, nurses can pregnancy...

assessing individual environmental exposure histories, providing risk-based counseling, and

screen pregnant women for environmental exposures by asking about residential proximity to
industrial areas, heavy traffic zones, or indoor pollution sources such as biomass fuels. Such environmental exposure
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histories allow the early identification of high-risk pregnancies and enable nurses to provide targeted counseling on
strategies to reduce air pollution exposure during pregnancy. Moreover, integrating environmental health indicators into
maternal and reproductive health programs can contribute to the early detection and prevention of pollution-related risks
(Pavlova et al., 2024). In this context, nursing practice occupies a central position at the intersection of environmental and

reproductive health, extending beyond individual care to fulfill a preventive and advocacy-oriented function at the
community level.

Chemical Exposures: Endocrine Disruptors, Pesticides, and Heavy Metals

Chemical exposures, particularly endocrine-disrupting chemicals (EDCs), pesticides, and heavy metals pose a significant
threat to reproductive health. Compounds such as bisphenol A (BPA), phthalates, organophosphates, and lead have been
shown to disrupt hormonal regulation, inhibit ovulation, and adversely affect embryonic development (Gautam et al., 2024;

Ozkemahli et al., 2022; Rattan et al., 2017). Endocrine disruptors mimic natural hormones and interfere with the normal

functioning of the endocrine system, leading to altered estrogen and progesterone signaling, menstrual irregularities, and
an increased risk of miscarriage and infertility (Giudice et al., 2021). These findings indicate that environmental chemicals

interact intricately with biological systems, influencing women's reproductive health at both cellular and hormonal levels;
therefore, their effects should be addressed not only as individual exposures but also within the context of social and

environmental regulation.
..environmental chemicals

interact intricately with A substantial proportion of this exposure occurs through everyday consumer products,

biological systems, influencin . . . . . . . .
lological sy inriuencing including food packaging, cosmetics, household plastics, and personal care items, resulting in

women'’s reproductive health ) . )
at both cellular and hormonal  continuous low-dose contact that may contribute to hormonal imbalance, menstrual

levels... disturbances, and reduced fertility (Giudice et al., 2021; Ozkemahli et al., 2022).

Heavy metals such as cadmium, mercury, and lead accumulate in placental and maternal tissues, impair fetal growth, and
increase the risk of preterm birth and congenital anomalies (Al-Saleh et al., 2014; Gundacker & Hengstschlager, 2012; Shih et

al., 2021). Occupational exposure among women working in agricultural and industrial sectors is particularly pronounced in
low- and middle-income countries, where regulatory protections are limited, disproportionately affecting these populations

(Quintero Santofimio et al., 2024). Women employed in agricultural settings may be especially

vulnerable because repeated exposure to pesticides during planting and harvesting seasons A substantial proportion of this

exposure occurs through

has been associated with menstrual disturbances, infertility, and adverse pregnancy outcomes
everyday consumer products,

(Ngowi et al., 2016; Runkle et al., 2014). This situation reveals that exposure to environmental including food packaging,

toxins is not only a biological concern but also a multidimensional public health issue cosmetics, household plastics,

. . . . L. . L. X . . and personal care items...
intertwined with socioeconomic inequities, emphasizing that environmental justice must be

considered an integral component of reproductive health.

The lack of unified and binding global policies on chemical safety contributes to widening gender-based health disparities.
Nurses can play a vital role in mitigating these risks by leading environmental health education programs in agricultural
communities, advocating for stronger pesticide safety regulations, and supporting the implementation of workplace
protection measures (Praserttai et al., 2025; Valentine-Maher et al., 2018). In clinical settings, nurses can incorporate

screening questions on chemical exposure into routine reproductive health assessments and refer at-risk individuals for
environmental monitoring or detoxification interventions. Thus, nurses are positioned at the center of efforts to reduce
reproductive health risks associated with environmental toxins through clinical care, policy advocacy, and community

education.
The lack of unified and binding

global policies on chemical Climate Change, Extreme Weather Events, and Reproductive Health
safety contributes to widening

gender-based health ) . . .
disparities. increasing heat exposure, and disrupting food and water systems (Arunda et al., 2024; Segal &

Climate change exacerbates existing reproductive health risks by altering weather patterns,

Giudice, 2022; Xu et al., 2025). High ambient temperatures have been linked to increased risks of

preterm birth, stillbirth, and hypertensive disorders of pregnancy (Chersich et al., 2020; Segal & Giudice, 2022; Xu et al., 2025).

Heat stress may also reduce sperm quality and conception rates, adversely affecting reproductive success at the population
level (Abdelnour et al., 2022; Celeghini et al., 2024). These risks are particularly relevant for pregnant women living in urban

areas during prolonged heatwaves, where dehydration, cardiovascular strain, and increased physiological stress may
further elevate the likelihood of preterm birth and other pregnancy-related complications (Chersich et al., 2020; Segal &

Giudice, 2022). These findings indicate that climate change should not be viewed solely as an environmental issue but as a

biological and social health concern that affects both female and male fertility.

Beyond thermal effects, extreme weather events such as floods, droughts, and wildfires have direct and indirect cascading
impacts on reproductive health. In disaster-affected regions, floods may destroy health infrastructure, displace pregnant
women, and interrupt access to antenatal and childbirth services, increasing the risk of missed routine visits and unsafe
delivery conditions due to damaged healthcare facilities and transportation barriers (Safajou et al., 2024). Drought and

resulting food insecurity exacerbate maternal malnutrition and anemia, increasing the likelihood of low birth weight and
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neonatal complications (Bell et al., 2024, De Silva et al., 2022). Moreover, displacement and resource scarcity heighten the

risk of gender-based violence (Osman et al., 2025) and psychosocial stress (Isik et al., 2025), both of which are associated
with adverse pregnancy outcomes. Thus, climate change must be addressed as a multidimensional crisis that threatens

women's reproductive health through environmental, social, and psychological pathways.
Nurses often serve on the front
Nurses often serve on the front lines of response during climate-related emergencies. Their lines of response during
roles extend beyond providing clinical care to include community-based risk commmunication, climate-related emergencies.
disaster preparedness education, and advocacy for climate-resilient health systems. In
emergency shelters and disaster-response settings, they may provide displaced pregnant women with antenatal
monitoring, psychosocial support, and environmental health counseling. Integrating reproductive health into disaster risk
reduction frameworks ensures that women's needs are prioritized and systematically addressed in emergency response

and recovery processes (Kent et al., 2025). This perspective highlights that nurses are not only caregivers but also key

agents in building community resilience in the face of climate change-related disasters.

Environmental Justice and Social Inequalities

The unequal distribution of environmental risks reflects broader social inequities based on gender, socioeconomic status,
and geographic location. Women living in marginalized communities, particularly those in low-income, rural, or
industrialized areas, face structural barriers to accessing healthcare while being disproportionately exposed to

environmental hazards (Giudice et al., 2021, Temmerman et al., 2025; Weaver et al., 2023). This inequity is especially evident
among women living near industrial zones or waste disposal sites, who may experience chronic exposure to air and water
pollutants while simultaneously facing limited access to reproductive health services (Giudice et al., 2021). This reality

further deepens pre-existing inequalities in women's reproductive health (Giudice et al., 2021). Therefore, the

disproportionate impact of environmental exposures on women underscores the need for climate and health policies to be
restructured not only around ecological sustainability but also on the principle of social equity.

Women employed in agriculture or informal sectors encounter multiple environmental and structural risks simultaneously,
such as pesticide exposure, contaminated water sources, and inadequate maternal health services (Arunda et al., 2024;

Mishra et al., 2024; Ngowi et al., 2016; Runkle et al., 2014). This pattern is particularly evident in rural agricultural regions,

where pregnant women may continue pesticide-related work during pregnancy because of economic necessity, thereby
increasing the risks of infertility, miscarriage, and other adverse pregnancy outcomes. Similarly, urban women residing in
polluted and poorly serviced neighborhoods often lack access to green spaces and clean air, both of which are key
determinants of reproductive and mental health (Giudice et al., 2021; Hubbard et al., 2021). These inequities are intertwined

not only with environmental degradation but also with systemic gender discrimination, poverty, and social exclusion
(Anjum & Aziz, 2025). This multidimensional pattern of risk demonstrates that women's vulnerability to environmental

exposure extends beyond biological factors and must be recognized as an issue of social justice, urban planning, and public
health policy. Table 1summarizes the major environmental determinants affecting women's reproductive health, together
with their underlying biological mechanisms, associated reproductive health outcomes, and key public health and policy
implications.

Table 1. Environmental Determinants of Women’s Reproductive Health: Biological Mechanisms, Health Outcomes,
and Public Health and Policy implications

Environmental Main Mechanism(s) Reproductive Health Outcomes Public Health and Policy
Determinant implications
Air Pollution (PM..5, PM;,,  Oxidative stress, systemic inflammation, Infertility, menstrual irregularities, Air quality regulation and
NO,, SO, O3) placental dysfunction, endocrine hypertensive disorders of pregnancy, maternal health surveillance
disruption preterm birth, low birth weight
Endocrine-Disrupting Hormonal dysregulation, altered Menstrual irregularities, infertility, Regulation of consumer
Chemicals (e.g., BPA, estrogen/progesterone signaling, miscarriage, impaired embryonic chemicals and exposure
phthalates) impaired ovulation development monitoring
Pesticides and Agricultural Neuroendocrine disruption, oxidative Infertility, pregnancy complications, Occupational safety policies
Chemicals stress, toxic reproductive effects adverse pregnancy outcomes for agricultural workers
Heavy Metals (e.g., lead, Placental accumulation, fetal growth Preterm birth, congenital anomalies, low  Environmental monitoring
cadmium, mercury) restriction, cellular toxicity birth weight and pollution control policies
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Extreme Heat and Heat Dehydration, cardiovascular strain, Preterm birth, stillbirth, hypertensive Heat alert systems and

Stress physiological stress disorders of pregnancy climate-resilient maternal
care

Floods, Droughts, Disruption of healthcare services, Disrupted antenatal care, low birth Disaster preparedness for

Wildfires displacement, food insecurity, weight, neonatal complications maternal health services

psychosocial stress

Environmental injustice Unequal environmental exposure and Compounded reproductive risks across Environmental justice and
and Social inequality limited healthcare access the life course equity-oriented health
policies

Key: PM..s: particulate matter <2.5 um; PMo: particulate matter <10 um; NO,: nitrogen dioxide; SO,: sulfur dioxide; BPA:
bisphenol A.

In community practice, nurses often identify environmental health disparities when caring for women with repeated
pregnancy complications linked to housing conditions, In community practice, nurses often identify environmental health
disparities when caring for women with repeated pregnancy complications occupational exposure, or limited access to
preventive services, prompting advocacy at both local and policy levels. Addressing environmental injustice requires a
multisectoral approach that integrates health equity, social policy, and environmental governance (Mishra et al., 2024). As

trusted community leaders, nurses are strategically positioned to advocate for environmental justice and amplify the voices
of vulnerable women. Through research, policy development, and community engagement, the nursing profession can
play a transformative role in advancing reproductive health equity within the broader planetary health agenda (LeClair et
al., 2024).

In community practice, nurses
often identify environmental
health disparities when caring
for women with repeated
pregnancy complications...

Policy Contexts and Global Frameworks

International Policy Frameworks

Although global health policies increasingly recognize the interconnection between
environmental change, gender, and reproductive health, the translation of these domains into integrated practice remains
limited. The WHO, in its Global Strategy on Health, Environment and Climate Change, emphasizes that environmental
determinants contribute to nearly one-quarter of the global disease burden, including adverse maternal and neonatal
outcomes (WHO, 2020). Similarly, the United Nations (UN), through the Sustainable Development Goals (SDGs) particularly
SDG 3 (Good Health and Well-being), SDG 5 (Gender Equality), and SDG 13 (Climate Action) highlights that progress in
addressing climate change, gender equality, and improved health outcomes are mutually reinforcing processes (Langer et
al., 2015; Temmerman et al., 2025; United Nations, 2015). However, these global frameworks reveal persistent gaps in aligning

environmental sustainability goals with reproductive health policies and in institutionalizing a health equity perspective in

implementation efforts. D
espite this growing awareness,

Despite this growing awareness, the implementation of such goals often fails to address the implementation of such

goals often fails to address

specific needs of women’s
broad environmental objectives such as climate resilience and pollution reduction over direct reproductive health.

specific needs of women's reproductive health. Global policy frameworks tend to prioritize

attention to reproductive and maternal health services. Moreover, international climate
adaptation funds and health impact assessments rarely include sex-disaggregated indicators, leading to inadequate
evaluation of women'’s vulnerability to environmental hazards (International Union for Conservation of Nature [IUCN], 2021;

OECD, 2021; Temmerman et al., 2025). This omission demonstrates that unless global environmental and health policies are

systematically integrated through a gender lens, the effects of environmental inequities on women'’s reproductive health
risk being rendered invisible.

In recent years, approaches that frame women’'s empowerment in climate action as both a means and an end have gained
prominence (Anjum & Aziz, 2025; Temmerman et al., 2025). This perspective positions women not merely as beneficiaries of

health policies but as active decision-makers and agents of change in the development of climate solutions (OECD, 2021).
Within the SDGs, particularly SDG 5 (Gender Equality) and SDG 13 (Climate Action), strengthening women's leadership and
systematically integrating gender equality into environmental and health policies are essential (Langer et al., 2015).

Integrating reproductive health into environmental governance frameworks contributes to advancing women's bodily
autonomy and health rights within the broader context of global climate justice (Temmerman et al., 2025). This approach

highlights women’s agency in climate action as a transformative force that supports not only gender equality but also the
sustainability of planetary health.
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Such international commitments provide nurses with an opportunity to advance reproductive justice as a core component
of planetary health and to expand global advocacy efforts (Temmerman et al., 2025; Ward et al., 2025). Professional nursing

organizations and leadership structures can actively contribute to this transformation by developing policy frameworks
that link clinical practice standards with the principles of environmental sustainability and gender equality (Anaker et al.,
2015; Ediz & Uzun, 2025; LeClair et al., 2024). In addition to national initiatives, international
examples also illustrate how nursing leadership can contribute to climate-resilient health

Such international
commitments provide nurses
with an opportunity to advance
reproductive justiceasacore  such as sea-level rise, extreme heat, and tropical storms, nurses and midwives have taken part
component of planetary health
and to expand global advocacy

systems. In Small Island Developing States, where communities face acute climate-related risks

in climate adaptation and disaster preparedness efforts (Kent et al., 2025). In Pacific Island

efforts settings, they contribute to community education, emergency planning, and support for

vulnerable populations during climate-related events (Kent et al., 2025; UNICEF Pacific et al.,

2025). These initiatives demonstrate how nursing practice can integrate environmental awareness, reproductive health
protection, and community resilience within climate-vulnerable regions (Kent et al., 2025).

Regional and National Initiatives
At the regional level, environmental policy initiatives have taken significant steps toward reducing the health impacts of
pollution. Strategies in Europe, through frameworks such as the Ambient Air Quality Directive and the European Green

Deal, aim to protect public health by establishing environmental thresholds (European Commission, 2019; European

Parliament, 2008). However, these strategies often fail to include gender-specific monitoring indicators related to

reproductive health (OECD, 2021; Temmerman et al., 2025). Similarly, in many countries, national action plans addressing

climate change and environmental health lack cohesive governance structures due to limited coordination between
institutions responsible for health and environmental management (IJUCN, 2021; Republic of Turkey Ministry, 2012). This

situation reveals that the lack of coherence among environment-health—gender policies stems not only from institutional
fragmentation but also from the limited capacity of health systems to monitor gender-sensitive environmental indicators.

Turkey's Climate Change Action Plan (2011-2023) and Nationally Determined Contribution At the regional level,

(2023) include general objectives related to health and adaptation but remain largely limited in environmental policy initiatives
have taken significant steps

.. . L. L o . ] toward reducing the health
Ministry, 2012; Republic of Turkey Ministry, 2023). Similar limitations are observed in many impacts of pollution.

terms of gender-specific indicators and reproductive health linkages (Republic of Turkey

middle-income countries, where maternal health programs primarily focus on clinical
interventions such as antenatal care and safe delivery while largely neglecting environmental exposures such as air quality,
chemical pollution, or water scarcity (Arunda et al., 2024). The insufficient integration of the environmental dimension of

reproductive health into national health strategies creates major gaps in both policy formulation and data-driven
monitoring mechanisms.

The European Observatory on Health Systems and Policies and the WHO Regional Office for Europe have developed
regional action plans aimed to mitigate the impacts of climate change on health systems and promoting gender equality
(European Observatory & WHO Regional Office for Europe, 2025). These initiatives emphasize strengthening the health and

care workforce through “green skills” frameworks and integrating environmental sustainability principles into education,
policy, and service delivery. However, due to limited data, insufficient workforce training, and inconsistent policy priorities,

coherence at the implementation level remains a challenge (Temmerman et al.,, 2025). Overall, without strengthening
governance capacity, data infrastructure, and gender responsiveness, achieving sustainable integration between
environmental and health systems remains difficult.

Within this context, nurses play a strategic bridging role serving as policy translators between scientific evidence and
health systems, and ensuring that environmental determinants are recognized within maternal and reproductive health
programs (LeClair et al., 2024; Ward et al., 2025). National nursing associations can support this process by establishing

professional standards for green nursing practices, developing educational curricula focused on environmental health, and
promoting intersectoral collaboration between ministries of health and environment (Anaker et al., 2015; Shelby, 2024).

.nurses play a strategic Policy Gaps and Future Directions

bridging role serving as policy = Despite notable progress, persistent policy gaps continue to limit the effectiveness of global
translators between scientific

. and national interventions addressing the environmental determinants of women’s
evidence and health systems...

reproductive health. The major policy gaps identified in this review, together with
corresponding recommendations aligned with WHO (2020) and Sustainable Development Goal (SDG) (UN, 2015)

frameworks, are summarized in Table 2.

Table 2. Policy Gaps and Recommendations for Integrating Environmental and Reproductive Health within WHO
and SDG Frameworks
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Current Global Framework Identified Gap Policy Recommendation

(WHO / SDGs)

Policy Domain

Gender-Sensitive SDG 3 (Good Health and Well-  Environmental and health monitoring Integrate gender-sensitive environmental

Environmental Health
Indicators

Integration of Health
and Environmental
Governance

Nursing Participation
in Policymaking

Research-Policy
Translation

being), SDG 5 (Gender
Equality)

WHO Clobal Strategy on
Health, Environment and
Climate Change; SDG 13

(Climate Action)

WHO Global Strategic
Directions for Nursing and
Midwifery

SDG implementation
frameworks and national
public health strategies

systems rarely use sex-disaggregated
indicators for environmental exposure and
reproductive health outcomes.

Maternal and reproductive health
strategies are often implemented
independently of environmental health
policies.

Nurses remain underrepresented in
environmental health governance and
climate policy processes.

Scientific evidence on environmental
reproductive risks is insufficiently
translated into policy and health system
practice.

exposure indicators into national
reproductive health monitoring and
surveillance systems.

Establish interministerial collaboration
mechanisms linking ministries of health,
environment, and gender equality.

Strengthen nursing leadership roles in
environmental health policy development
and climate adaptation planning.

Develop science—policy interfaces and
integrated surveillance systems linking
environmental monitoring with maternal
and reproductive health data.

As shown in Table 2, these gaps can be grouped under four key domains:

* Lack of gender-sensitive indicators: Environmental and health policies rarely employ sex-disaggregated data,
reducing the visibility of specific impacts on women (Arunda et al., 2024; OECD, 2021).

* Insufficient integration of health and environmental governance: Maternal and reproductive health strategies are
often implemented independently of environmental health frameworks, resulting in missed opportunities for
integrated interventions (WHQO, 2020).

* Limited participation of nurses in policymaking: Although nurses represent the largest proportion of the global
health workforce, they remain underrepresented in national and international environmental health decision-
making bodies (Kent et al., 2025; Ward et al., 2025).

 The research-policy translation gap: While scientific evidence on the reproductive effects of environmental toxins
continues to strengthen, its translation into national policies and public health strategies remains limited, reflecting
both disciplinary fragmentation and inadequate science—policy interface mechanisms (Temmerman et al., 2025).

Overcoming these challenges requires multisectoral coordination and nurse-led policy innovation. Governments should
institutionalize interministerial collaboration mechanisms among ministries of health, environment, and gender equality to
ensure coherent and coordinated action (Temmerman et al., 2025; WHO, 2020). In parallel, integrating nursing leadership

into environmental governance structures is crucial to ensure inclusion of reproductive health issues in climate adaptation
planning (Kent et al., 2025; Ward et al., 2025).

Overcoming these challenges
requires multisectoral
coordination and nurse-led
policy innovation.

Nurse leaders, by serving as mediators who translate scientific evidence into policy processes,
can strengthen both climate resilience within health systems and gender equity across
governance structures (LeClair et al., 2024). A practical example of such collaboration could

involve the integration of environmental monitoring systems with maternal and reproductive health surveillance. For
instance, ministries of environment and health could establish a shared surveillance framework linking national air quality
monitoring data with maternal and reproductive health registries. By connecting environmental indicators such as PM,.s
levels, heat alerts, or chemical exposure reports with outcomes including preterm birth, hypertensive disorders of
pregnancy, and low birth weight, policymakers could identify high-risk regions and implement targeted interventions. In
this process, nurses working in primary care and maternal health services could contribute by collecting environmental
exposure histories during prenatal visits, reporting environmental health risks, and supporting community-level

surveillance systems.
A practical example of such

collaboration could involve the  Aligned with the principles of planetary health and reproductive justice, future policies should

integration of environmental
monitoring systems with

maternal and reproductive

recognize women's reproductive rights as both environmental and social equity issues
(Temmerman et al., 2025; UN, 2015). Integrating reproductive health indicators into climate

health surveillance. adaptation, sustainable urban planning, and environmental monitoring systems will foster a
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more holistic, equitable, and resilient policy framework (Ward et al., 2025; WHQO, 2020). This approach supports a

multilayered model of governance that safeguards ecological integrity while promoting women's bodily autonomy and
health rights (LeClair et al., 2024). Such a governance model, grounded in shared ethical principles of environmental

sustainability and reproductive justice, can guide the development of fair and resilient health policies for the future.

In addition to policy and governance reforms, strengthening nursing education is essential to
prepare nurses for emerging leadership roles in environmental and reproductive health. Aligned with the principles of
planetary health and
reproductive justice, future

perspectives into maternal and reproductive health education. Educational programs should policies should recognize
women'’s reproductive rights as

both environmental and social

Nursing curricula should integrate environmental health, climate change, and planetary health

also promote interdisciplinary learning opportunities that bring together nursing,

environmental science, and public health. Simulation-based learning, community-based -
equity issues.

environmental health projects, and field-based exposure assessment training can further

support the development of practical competencies in identifying environmental risks affecting reproductive health.

Moreover, continuing professional education and leadership development programs are needed to equip nurses with skills

in environmental risk assessment, community advocacy, and policy engagement.

The Role of Nurses in Environmental and Reproductive Health

Clinical Practice and Environmental Risk Assessment
Nurses occupy a unique position at the intersection of environmental exposure and reproductive health services, a vantage
point that enables them to directly observe and intervene in health outcomes influenced by climate change (Anaker et al.,

2015; Ward et al., 2025). In clinical practice, nurses often serve as the first point of contact for women experiencing

reproductive health problems linked to environmental factors, such as infertility, pregnancy complications, or menstrual
disorders (Dagli et al., 2024; LeClair et al., 2024). This role highlights nurses not only as providers of clinical care but also as

professionals who identify environmental risks, deliver health education, and offer counseling (Anaker et al., 2015; Ediz &

Uzun, 2025). Integrating environmental health screening into maternal and reproductive health services enables early
detection of at-risk individuals and timely implementation of preventive interventions. In doing so, nurses contribute not
only to individual awareness but also to development of preventive policies linking environmental and reproductive health
(LeClair et al., 2024; Ward et al., 2025). By embedding environmental risk assessment into clinical practice, nurses create an

effective bridge between individual care and system-level preventive health policies.
In clinical practice, nurses

often serve as the first point of  Nurses can assess environmental risk profiles by evaluating patients’ proximity to pollution

contact for women . . . .
o . sources, occupational exposure to chemicals, or use of contaminated water. This assessment
experiencing reproductive

health problems linked to process plays a critical role in identifying direct and indirect impacts of environmental factors
environmental factors... on women's reproductive health (Giudice et al., 2021; Wright et al., 2023). Moreover, nurses

promote continuity of preventive care by providing personalized health education and
appropriate referrals based on individual exposure histories (Ediz & Uzun, 2025; LeClair et al., 2024). Environmental exposure

counseling provided by nurses covering issues such as air quality, heat exposure, and chemical hazards has been shown to
significantly increase women's awareness and self-protective behaviors (Anaker et al., 2015; Ward et al., 2025). These

practices demonstrate that by integrating environmental determinants into clinical decision-making, nurses advance

reproductive health not only at the individual level but also by enhancing community resilience.
Environmental exposure

In antenatal care, nurses mitigate crtical risks associated with climate change such as heat counseling provided by
: . : . . : L , ~h h
stress, dehydration, and deteriorating air quality (Chersich et al, 2020; Xu et al., 2025). Within this ~_"ses-hasbeen shown to
] ) ] significantly increase women's
scope, nurses guide pregnant women to avoid prolonged exposure to high temperatures, awareness and self-protective
maintain adequate hydration, and closely monitor early signs of heat-related complications behaviors

such as dizziness, tachycardia, and muscle cramps (Giudice et al., 2021; Wright et al., 2023). Such

preventive counseling not only reduces maternal and fetal complications but strengthens women’s environmental

awareness and sense of responsibility for their own health (Dagli et al., 2024; Isik et al., 2025). Additionally, integrating

environmental health assessment tools into routine antenatal care allows nurses to address physical health indicators and
psychosocial risks associated with environmental degradation (Anjum & Aziz, 2025; Ward et al., 2025). This holistic approach

positions nurses at the center of preventive health efforts, enhancing environmental sensitivity in prenatal care and

mitigating the impacts of climate change on women'’s health.

Education and Community Empowerment

Key Role. Nurses translate environmental science into actionable community knowledge. They play a critical role in helping
communities, particularly women living in vulnerable regions, to understand how environmental determinants such as
chemical exposure, air pollution, and climate change affect reproductive health and how these risks may inform health-
related decisions (Kent et al., 2025; Ward et al., 2025). Community-based environmental health education is an evidence-

based strategy to increase awareness of climate-related reproductive risks, strengthen reproductive health literacy, and
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promote sustainable protective behaviors (Sanchez Sauco et al., 2020). Nursing and public health programs implemented

in agricultural and industrial regions have been shown to improve women's knowledge and protective behaviors related to
chemical exposure prevention, pesticide safety, and waste management (Ngowi et al., 2016; Praserttai et al., 2025).

Nurses translate environmental INtegrating educational interventions into both clinical and community settings can strengthen

science into actionable recognition of the environment-health interaction at the societal level and enhance women'’s

community knowledge. capacity for environmental justice and health rights advocacy (Kent et al., 2025;: Ward et al.,

2025). In formal nursing education, the systematic integration of environmental and planetary
health content into undergraduate and graduate curricula can strengthen future nurses’ competencies in assessing,
communicating, and responding effectively to environmental health threats (LeClair et al., 2024; Ward et al., 2025).

International literature also emphasizes that environmental literacy should be considered a core component of nursing
education, as nurses increasingly contribute to multidisciplinary efforts related to sustainability, climate adaptation, and
planetary health (Kent et al., 2025; Shelby, 2024).

Empowerment and Justice. Beyond clinical care, nurses may use participatory approaches such as dialogue-based

education, community sessions, and peer support to ensure that women's voices are incorporated into environmental

planning and local health responses (Sanchez Sauco et al.,, 2020). In this respect, nursing practice is closely aligned with
environmental justice and gender equality, both of which are recognized as core pillars of reproductive justice (Kent et al.,
2025; Ward et al., 2025). In sum, the systematic integration of environmental and planetary health into undergraduate and

graduate nursing curricula is essential to prepare future nurses to serve as competent contributors to sustainability and
climate adaptation efforts.

Research and Evidence Generation

Critical Evidence Generation. Nurse researchers play an important role in generating empirical evidence about the effects
of environmental exposures including air pollution, pesticide exposure, and extreme weather events on fertility, pregnancy,
and maternal health outcomes (Giudice et al., 2021; Segal & Giudice, 2022; Wright et al., 2023). Such evidence is essential to

inform policy development and public health action at local, national, and global levels.

The Need for Interdisciplinary Depth. There is a clear need for interdisciplinary research that integrates biomedical and
social science perspectives to better understand reproductive health consequences of environmental exposure. This
approach requires moving beyond physiological outcomes to also examine psychosocial, behavioral, and structural effects,
using longitudinal and mixed-methods designs where appropriate (LeClair et al., 2024; Ward et al., 2025).

Strategic Tools and Policy Impact. Integrating geographic data with reproductive and maternal health records may help
identify high-risk regions or “reproductive health risk zones.” Such strategies can increase the visibility of nursing research
within the broader planetary health agenda and support evidence-informed policymaking (Kent et al., 2025; Ward et al.,
2025).

Strengthening Capacity. Doctoral nursing programs should give greater emphasis to advanced education about
environmental epidemiology, health policy, and climate science to strengthen the capacity of nurses to generate
actionable knowledge and contribute more effectively to global health initiatives (LeClair et al., 2024). Strengthening

research collaborations among academic nurses, public health scientists, and policymakers may further reinforce the
strategic role of nurses within the planetary health agenda (Giudice et al., 2021; Wright et al., 2023).

In this respect, the nursing profession represents a strategic force in addressing the climate-health crisis. Nurses function
as educators, policy advocates, clinical practitioners, and researchers who help bridge environmental science, community
action, and public health policy to safeguard reproductive health and promote justice.

Leadership and Policy Advocacy

Nurses are not only care providers and educators but also leaders who can shape policy discussions on environmental and
reproductive health. Their trusted and accessible position within communities positions them as important advocates for

environmental justice, gender equality, and sustainable health policies (Shelby, 2024; Ward et al., 2025). In this context, the

nursing profession has potential to lead clinical change and systemic policy transformation.

Nurses who directly witness the adverse effects of environmental degradation on preterm birth, infertility, pregnancy
complications, and maternal mental health can translate these experiences into evidence-informed policy and strategy
development, positioning themselves as central actors in knowledge-based advocacy (Giudice et al., 2021; Wright et al.,

2023). This role enables nurses to influence not only individual patient outcomes but also broader population and planetary

health priorities.
Nurses who directly witnhess

Policy declarations published by professional organizations such as the International Council of the adverse effects of

Nurses (ICN) and the Alliance of Nurses for Healthy Environments (ANHE) emphasize nurses’ environmental degradation on

. e . - X . . preterm birth, infertility,
leadership responsibility in sustainability, environmental justice, and planetary health (Ward et pregnancy complications, and
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al., 2025). These frameworks affirm that nurses should not only contribute to improving the maternal mental health can
translate these experiences

quality of clinical care but also actively shape policies that reduce pollution, strengthen disaster into evidence-informed policy...

preparedness, and protect women's reproductive rights (Kent et al., 2025).

Nursing leadership can directly contribute to policymaking processes within advisory boards, local governments, and
ministries of health. Such engagement enhances the visibility and prioritization of women'’s reproductive health within
climate adaptation and mitigation strategies. Langer et al. (2015) highlighted that the inclusion of women, including
women in the health workforce, in decision-making mechanisms is a critical component of achieving the SDGs and
ensuring planetary health equity.

Ultimately, nursing advocacy should extend beyond institutional boundaries. Nurses can serve as bridges among
academia, civil society, the media, and policymakers, helping to advance a multidimensional transformation that links
environmental governance with health equity (Shelby, 2024; Ward et al., 2025). This broader vision of leadership reinforces

the strategic role of nurses in building a just, resilient, and sustainable health system.

Recommendations

Protecting women's reproductive health in the context of climate change and environmental degradation requires an
interdisciplinary, gender-sensitive, and multisectoral approach. Nurses can contribute to this effort through clinical care,
community engagement, policy advocacy, and leadership in environmental health. To enhance the practical visibility and
policy relevance of these recommendations, a concise summary of the key priority areas for policymakers, healthcare
institutions, and academic stakeholders is presented in Table 3.

Table 3. Policy Brief: Strengthening Women’s Reproductive Health in the Context of Climate Change Executive
Summary

Executive Summary

Climate change is no longer solely an environmental issue; it is a pressing public health challenge with significant implications for women's
reproductive health. Rising temperatures, air pollution, and environmental toxins have been associated with infertility, pregnancy complications,
and adverse neonatal outcomes. Addressing these risks requires the integration of climate-related reproductive health concerns into nursing

practice, healthcare policy, and global health frameworks.

Key Challenges

. Exposure to extreme heat and particulate matter (PM..s) increases the risk of preterm birth, stillbirth, and hypertensive disorders of

pregnancy.

. Current global health frameworks, including the Sustainable Development Goals (SDGs), insufficiently address the intersection between
environmental degradation and women'’s reproductive health.

. Standardized environmental health screening tools remain limited in prenatal and reproductive healthcare settings.

. Nursing and medical curricula often do not adequately prepare frontline providers to address climate-related reproductive health risks.

Strategic Recommendations
For policymakers

. Integrate reproductive environmental health into national health strategies and climate adaptation plans.
. Support research on the long-term reproductive effects of environmental exposures, including endocrine-disrupting chemicals.

. Align environmental protection policies with maternal and child health priorities, particularly within SDG 3 and SDG 13.

For healthcare institutions and nursing leadership

. Incorporate environmental exposure history-taking into routine prenatal and reproductive health assessments.
. Develop continuing education programs that strengthen nurses’' competencies in environmental health risk assessment and mitigation.

. Promote green healthcare practices to reduce the environmental footprint of health systems.

For academic institutions
. Integrate climate and environmental health competencies into undergraduate and graduate nursing curricula.

. Support interdisciplinary and longitudinal research on the epigenetic and intergenerational effects of environmental hazards on

reproductive health.

Conclusion

Nurses, as the largest group of healthcare professionals, are uniquely positioned to lead climate-resilient responses in health systems.
Strengthening nursing leadership in environmental and reproductive health can support a shift from reactive care to proactive, prevention-
oriented, and climate-responsive practice, helping to safeguard women'’s reproductive rights and health in a changing environment.
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Building on these priorities, the following strategic recommendation areas are proposed to
support evidence-based, equity-oriented, and sustainable nursing action: Protecting women'’s
reproductive health in the
context of climate change and
environmental degradation
climate-resilient reproductive health policies, and ensure the active participation of nurses requires an interdisciplinary,
gender-sensitive, and
multisectoral approach.

* Policy Integration: Develop gender-sensitive environmental and health indicators, design

in policy formulation and decision-making processes.

e Clinical Practice: Integrate environmental exposure assessments into clinical follow-up,
strengthen community-based environmental health systems, and promote the establishment of sustainable health
facilities.

e Education: Restructure nursing curricula around the principles of planetary health, develop interdisciplinary models,
and support continuing education programs that build environmental leadership competencies.

e Research: Promote context-sensitive and multi-level research models that examine the impacts of climate change
on women's reproductive health, integrating both biological and social determinants.

e Advocacy and Leadership: Empower nurses to take active, visible, and transformative leadership roles in the
development of policies grounded in environmental justice and health equity.

The implications of these five strategic domains for addressing the impact of climate change on women'’s health are
discussed in detail below.

Policy Integration

Reducing environmental risks that affect women'’s reproductive health must be recognized as a shared responsibility not
only of the health sector but also of climate, environmental, and development policies. Therefore, policymakers must
systematically integrate reproductive health into environmental and climate policy frameworks. The UN SDGs (SDG 3: Good
Health and Well-being; SDG 5: Gender Equality; SDG 13: Climate Action) and the WHO's Global Strategy on Health,
Environment, and Climate Change clearly emphasize gender as a cross-cutting dimension in climate action (Temmerman

et al., 2025; UN, 2015; WHO, 2020). However, most of these global goals have yet to be translated into measurable indicators,

monitoring mechanisms, and accountable implementation practices.

..most of these global goals

To reduce women'’s vulnerability to environmental risks and strengthen health equity, have yet to be translated into
measurable indicators,

monitoring mechanisms, and

accountable implementation
e Develop gender-sensitive environmental indicators: Establish measurable, sustainable, practices.

governments should prioritize the following policy actions:

and sex-disaggregated environment-health indicators that track reproductive outcomes
related to environmental factors such as air quality, water security, soil contamination, and chemical exposure
(Arunda et al., 2024; OECD, 2021). These indicators should serve as key reference points for policy evaluation and

resource allocation.

* Design climate-resilient reproductive health policies: Create early warning systems, climate adaptation protocols,
and crisis management plans that protect pregnant women during climate-related disasters such as heatwaves,

floods, and droughts (Safajou et al., 2024). These policies will enhance the resilience of health infrastructure and
ensure the continuity of reproductive health services during emergencies.

* Integrate nursing leadership into policy processes: Ensure the active involvement of nurses in policy development,
implementation, and monitoring mechanisms to represent priorities related to environmental justice and women'’s
health (Kent et al., 2025; Ward et al., 2025). In doing so, nurses can bring scientifically grounded, socially responsive

perspectives into decision-making processes on women'’s health.

Bridging the structural gaps between health, environmental, and climate policies is essential for protecting women'’s
reproductive health. A holistic policy integration framework grounded in gender-sensitive indicators, inclusive of nursing
leadership, and centered on climate resilience will promote health equity and strengthen planetary justice.

Clinical Practice

Clinical nursing practices should be restructured to systematically identify, monitor, and manage the environmental
determinants that affect women’s reproductive health. This transformation enhances the quality of individual care and
strengthens the ecological sustainability of health services (Ward et al., 2025). By integrating environmentally sensitive and

ethically grounded perspectives into clinical decision-making, nurses can develop a dual protection model that safeguards
both patient safety and planetary health.
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Within this framework, key strategies that should be prioritized in clinical practice include:

e Integration of environmental exposure into clinical monitoring: Environmental risk assessments should be
systematically incorporated into preconception, prenatal, and postnatal care programs. Women at high risk,
particularly those exposed to air pollution, pesticides, poor water quality, or heat stress should be identified early, and
counseling interventions should be tailored accordingly (Giudice et al., 2021). In practice, nurses can use structured

environmental health screening approaches such as environmental exposure history questionnaires, the Prenatal
Assessment of Environmental Risk (PAER), and, where clinically appropriate, biomonitoring approaches to identify
exposures related to the residential environment, occupation, household chemical use, and drinking water sources
during reproductive health consultations. These tools support early identification of environmental risks and enable
targeted counseling for exposure reduction. Examples of these screening approaches are summarized in Table 4
(Agency for Toxic Substances and Disease Registry [ATSDR], 2024; Agency for Toxic Substances and Disease Registry
[ATSDR], 2025; Centers for Disease Control and Prevention [CDC], 2025).

Table 4. Environmental Health Screening Tools Applicable in Reproductive Health Nursing Practice

Screening Approach Description Application in Reproductive Health Nursing

Environmental exposure Structured clinical history used to identify Nurses incorporate exposure-related questions into reproductive

history environmental exposures related to home, health and antenatal assessments to identify environmental risks
occupation, and lifestyle. and guide counseling.

Prenatal Assessment of Prenatal environmental risk screening and Nurses may use PAER-informed screening and counseling

Environmental Risk (PAER) counseling tool designed to identify exposures approaches to support reduction of chemical and environmental
during pregnancy. exposures during pregnancy.

Biomonitoring Measurement of environmental chemicals or Where available and clinically indicated, nurses collaborate with
their metabolites in biological samples such as the healthcare team to support interpretation of exposure data and
blood or urine. counseling on exposure reduction.

* Strengthening community-based environmental health surveillance systems: Integrated monitoring
mechanisms should be established in which nurses act as data collectors, educators, and coordinators. These
systems can track indicators such as pesticide exposure, indoor and outdoor air pollution, and water and soil quality,
thereby enhancing community awareness and public health response capacity (Dagl et al., 2024).

 Development of sustainable health facilities: Sustainable operational practices such as improving energy
efficiency, implementing waste management and recycling systems, and reducing resource consumption should
become the standard for low-impact healthcare institutions. These initiatives can reduce the health sector’s carbon
footprint (Ward et al., 2025) while positioning nurses as leaders in green care practices.

e Prioritizing reproductive health in disaster and emergency preparedness: Emergency protocols must prioritize
maternal, fetal, and neonatal care during climate-related disasters (Kent et al., 2025). In such contexts, nurses should

not only serve as care providers but also as leaders, coordinators, and key decision-makers.

Embedding environmental sustainability as an integral component of clinical practice elevates nursing from a primarily
therapeutic discipline to one that is also preventive, transformative, and globally accountable. This approach represents a
key step toward aligning reproductive health services with the ecological and societal demands of the future.

Education

Preparing future nursing professionals for the multidimensional impacts of planetary health crises requires a substantial
shift in nursing education. Academic institutions and professional organizations must address the health effects of climate
change not merely as an environmental issue, but as a priority that intersects with gender, equity, and sustainability
(LeClair et al., 2024; Ward et al., 2025). This approach seeks to move nursing education beyond traditional biomedical

boundaries toward a broader framework centered on planetary health.
Preparing future nursing

professionals for the To achieve this transformation, nursing curricula should integrate environmental health, climate

Itodc . IO t f . . M
muttidimensional impacts o change, and planetary health perspectives into maternal and reproductive health courses

planetary health crises requires - . . T
a substantial shift in nursing (Delnat, 2025; Guney et al., 2026). Educational programs should also promote interdisciplinary

education. learning opportunities that connect nursing with environmental science, public health, and
policy studies. Simulation-based learning, community-based environmental health projects,
and field-based exposure assessment training may help nursing students develop practical competencies in identifying
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environmental risks affecting reproductive health (Dogan et al., 2025). Emerging digital health technologies may support

environmental health education and monitoring. Mobile health applications can facilitate health cormmunication and
public health surveillance, while smartphone-based sensing technologies enable the collection of behavioral and
environmental exposure data (Yi et al., 2024). These tools may also assist nurses in monitoring climate-related health risks

and promoting community engagement in reproductive health protection.

To strengthen this educational transformation, nursing curricula should also adopt a competency-based framework for
environmental reproductive health. Core competencies may include understanding the biological and social pathways
linking environmental exposures to reproductive outcomes; conducting environmental exposure histories in
preconception, prenatal, and reproductive health settings; identifying women at increased risk related to air pollution,
chemical exposure, heat stress, and environmental injustice; providing counseling on exposure reduction and protective
behaviors; participating in community-based education; and engaging in interdisciplinary advocacy for reproductive justice
and environmental health equity. Suggested content areas for integrating environmental reproductive health into nursing
curricula are outlined in Table 5.

Table 5. Suggested Content Areas for Integrating Environmental Reproductive Health into Nursing Curricula

. Climate change and women'’s reproductive health

. Air pollution, endocrine-disrupting chemicals, pesticides, and heat exposure
. Environmental injustice and reproductive vulnerability

. Environmental exposure history taking in nursing assessment

. Risk communication and counseling in reproductive healthcare

. Community-based environmental health education

. Nursing advocacy, policy engagement, and reproductive justice

Within this framework, higher education institutions and regulatory bodies should prioritize the following key actions:

e Curriculum integration: Core concepts of environmental and reproductive health should be systematically,
measurably, and competency-based integrated into both undergraduate and graduate nursing programs (Ediz &
Uzun, 2025). The content should be restructured to include topics such as climate change, toxic exposures, energy
justice, and interactions between environmental and reproductive health.

e Continuous professional development: Postgraduate and continuing education programs should incorporate
competencies in environmental risk assessment, sustainability leadership, policy literacy, and planetary health

communication (Ward et al., 2025). This enables nurses to exercise transformative leadership not only in clinical

practice but also at policy and community levels.

* Interdisciplinary education models: To foster systems thinking and comprehension of complex health-environment
interactions, interdisciplinary and problem-based learning models should be developed across fields such as nursing,

public health, environmental science, sociology, and economics (LeClair et al., 2024). Such approaches will equip

students with critical, analytical, and solution-oriented perspectives on the interconnections between climate and
health.

Integrating the planetary health perspective into nursing education represents not only a curricular innovation but also a
professional transformation vision that will shape the future of health systems. The success of this transformation depends
on rebuilding nursing education upon the pillars of ethical responsibility, scientific evidence, and global citizenship.

Research

To address existing evidence gaps and gain a more comprehensive understanding of how
Studies should integrate both

environmental factors affect women's reproductive health, nurse researchers must take the
biological mechanisms and

lead in interdisciplinary investigations. Studies should integrate both biological mechanisms . .
social determinants to produce

and social determinants to produce robust and generalizable evidence on the effects of robust and generalizable

environmental exposures on reproductive outcomes (Giudice et al.,, 2021; Segal & Giudice, 2022). evidence...

Future research priorities can be summarized as follows:

* Longitudinal cohort studies: Conduct long-term prospective research evaluating the cumulative and interactive
effects of air pollution, heat exposure, and chemical toxicity on fertility, pregnancy complications, and neonatal
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outcomes (Bai et al., 2020; Zangerl et al., 2024).

 Mixed-methods research: Develop mixed-method designs that integrate qualitative and quantitative approaches to
explore women's lived experiences and perceptions related to environmental injustice, displacement, and barriers to
healthcare access (Dagli et al., 2024: Osman et al., 2025).

* Cost-effectiveness analyses: Systematically evaluate the clinical effectiveness, feasibility, and cost-efficiency of
nurse-led environmental health interventions in maternal and newborn care (Arunda et al., 2024).

e Policy evaluation studies: Promote evidence-based policy analyses that monitor the impact of gender-sensitive
climate adaptation strategies on health indicators and assess progress in their implementation (Temmerman et al,,
2025).

Nursing research studies should extend beyond clinical outcomes to encompass political, environmental, and societal
dimensions of health. This approach will deepen knowledge production on reproductive health from a planetary health

perspective and strengthen the foundation for sustainable and equitable health policies.

Advocacy
The advocacy role of nurses extends far beyond the boundaries of clinical care reaching into national, regional, and global
policy arenas. As one of the most trusted professional groups within health systems, nurses possess the ethical authority

and societal trust necessary to accelerate change in environmental and reproductive health policies (Giudice et al., 2021;

Wright et al., 2023). This position situates nurses not only as healthcare providers but also as strategic advocates for
planetary health and reproductive justice.

To engage in effective advocacy, nurses should focus on the following strategies:

» Active participation in policy dialogues: Advocate for principles of reproductive justice and environmental equity by
placing women's rights to safe living conditions, a clean environment, and accessible healthcare at the center of
policy agendas (Temmerman et al., 2025).

» Collaboration with global professional networks: Partner with professional organizations such as the ICN and the
ANHE to expand nurses’ influence in shaping climate and health policies (Kent et al., 2025; Ward et al., 2025).

* Strengthening interprofessional partnerships: Collaborate with environmental scientists, economists, urban
planners, and social workers to develop holistic and sustainable interventions addressing the impacts of climate
change on reproductive health (Giudice et al., 2021).

e Public and media-based awareness: Utilize digital communication platforms, media campaigns, and community
education programs as evidence-based advocacy tools to raise awareness of environmental risks that threaten
reproductive health (Wright et al., 2023).

Nursing advocacy represents not merely an ethical extension of clinical care but also a cornerstone of sustainable
development, climate justice, and social equity. By integrating scientific evidence, ethical responsibility, and policy vision,

nurses hold the transformative potential to serve as leading agents of change in advancing planetary health.

To synthesize the main arguments presented in this review, Figure 1 illustrates the major environmental stressors affecting
women's reproductive health and highlights the nursing-led response across clinical, commmunity, and policy domains.

Figure 1. Climate Change and Reproductive Health: The Nursing-Led Response
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Conclusion

Climate change and environmental degradation pose multidimensional threats to women'’s
Current policies remain
fragmented across the health-
environment-gender axis.

reproductive health. These threats extend beyond biological mechanisms; they are also
deepened by social inequities including poverty, displacement, and unequal access to care.
Exposure to fine particulate matter, chemical pollutants, and extreme weather events has been
associated with a wide range of adverse outcomes from impaired fertility and increased hypertensive disorders of
pregnancy to preterm birth and neonatal morbidity. When combined with environmental injustice, these effects impose a
compounded burden on women'’s bodies and lives.

Current policies remain fragmented across the health-environment—-gender axis. Environmental policies rarely incorporate
reproductive health indicators, while maternal and child health programs seldom monitor environmental exposures in a
systematic way. Bridging this gap requires the integration of gender-sensitive, measurable, and accountable indicators into

climate adaptation plans, air and chemical quality standards, and disaster preparedness protocols.

Nursing stands at the forefront of this clinical and policy transformation. The profession’s broad Protecting women'’s
spectrum of competencies from clinical screening and counseling to community education, reproductive health demands a

. . . . . new paradigm that recognizes
disaster preparedness, research, and policy advocacy positions nurses as a vital bridge between W paradig aniz

. . . . . . . . environmental integrity as a
scientific evidence and practical implementation. Therefore, integrating planetary health

foundational component of the
competencies into nursing curricula, strengthening the representation of nurses in policy health infrastructure.
processes, and promoting nurse-led interdisciplinary research are essential for sustainable

progress. Developing competency-based educational frameworks that include environmental risk assessment, climate-
related reproductive health protection, and community-based environmental health education may further strengthen the

capacity of future nurses to respond to emerging planetary health challenges.

Protecting women's reproductive health demands a new paradigm that recognizes environmental integrity as a
foundational component of the health infrastructure. When evidence-based policies, nursing leadership, and equity-
oriented practices converge, it becomes possible to mitigate the reproductive impacts of the climate crisis and advance
intergenerational justice. This is not only a public health imperative; it is a moral and ethical responsibility.
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