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Abstract

The issue of climate change and environmental crisis has taken another dimension that affects
reproductive health status. This paper provide an insight on the impact of climate change on the
reproductive health, maternal and child health, of the women of childbearing age in
contemporary society. It was reported that risk of climate change on pregnant women were
increasing leading to early labour, miscarriage, fetal deformation, stillbirths, preterm birth an
poor maternal health among others. Climatic changes results in environmental crisis which
exposes women of vulnerable (pregnant women) to different types of pollutants and heavy
substances that directly and indirectly impacted their reproductive health. The need to preserve
and promote good reproductive health is paramount by understanding the climate change and
carry out public health intervention and education for the vulnerable group and society in
general. Organized, advocacy and collaborative effort from government, donors, non-profit
organization, non-government and agencies towards the promotion and maintenance of health
should be considered.

Keywords: Climate change, maternal and child health, reproductive health, women of
childbearing age

Introduction

Pregnant women are particularly at risk due to climate change, facing increased risk of
miscarriage, early labor, and pregnancy complications that could lead to illness, injury or death.
Adolescent girls experience increased risk of SGBV, child marriage, early sexual debut and
pregnancy. The climate crisis impacts sexual and reproductive health and the ability to realize
fundamental human rights. Realizing sexual and reproductive health and rights (SRHR)
contributes to reducing inequalities and increases individuals and communities’ resilience to
climate change to help ensure no one is left behind as climate impacts intensify (United Nations
Population Funds, 2021). Climate change is a major threat to the vision of human-centred
sustainable development as outlined in the International Conference on Population and
Development (ICPD) Programme of Action and reinforced by the Nairobi Summit on ICPD25.
Climate change is a multiplier of existing health vulnerabilities, including through insufficient
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access to safe water and sanitation, food insecurity, and impacts on access to health care and
education. Climate-related displacement and livelihood impacts are challenging both the
protection and the realization of human rights. We know that realizing SRHR is crucial to
achieving gender equality, and it must also, therefore, be a central component of gender-
responsive adaptation to climate change. Health consequences of extreme climate-related events
are classified as direct or indirect (Beniston 2002) Direct effects relate to the physiologic
impacts of heat or cold and the cellular and organismal responses to pollution, water
contaminants, or disruption of services. Indirect impacts relate to vectors and pathogens, whose
increases or distribution are ultimately a result of climate change. Migration and civil conflict
may be the result of both direct and indirect climate events. Epidemiologic evidence supports the
direct impact of climate change on fertility, prenatal outcomes, mental health, sexual health and
reproductive rights, and survival (Casey, et al 2019; Women Deliver, 2021). Depending on the
disaster, communities have experienced post-traumatic stress, suicides, and adverse pregnancy
outcomes in those who survive (Hilmert, et al, 2016). Likewise, epidemiologic research has
shown the susceptibility of women to these indirect shifts in vector prevalence and distribution.
Within under-resourced countries, access to adequate health care, including reproductive health
needs like contraceptives and abortions, or pre-pregnancy, prenatal, and maternity health care is
already lacking, and any disaster that limits access will further exacerbate outcomes. In a
systematic review, Hartville et al (2010) found that disasters have the potential to impact
maternal mental health and perinatal outcomes.

Segal and Giudice (2022) asserted that climate change is a major risk factor for overall health,
including reproductive health, and well-being. Increasing temperatures, due mostly to increased
greenhouse gases trapping excess heat in the atmosphere, result in erratic weather patterns,
wildfires, displacement of large communities, and stagnant water resulting in vector-borne
diseases that, together, have set the stage for new and devastating health threats across the globe.
These conditions disproportionately affect disadvantaged and vulnerable populations, including
women, pregnant persons, young children, the elderly, and the disabled. This review reports on
the evidence for the adverse impacts of air pollution, wildfires, heat stress, floods, toxic
chemicals, and vector-borne diseases on male and female fertility, the developing fetus, and
obstetric outcomes. Reproductive health care providers are uniquely positioned and have an
unprecedented opportunity to educate patients and policy makers about mitigating the impact of
climate change to assure reproductive health in this and future generations.

Fan and Zlatnik, (2023) identify these changes affect food and housing security, vector-borne
illnesses, and access to clean air and water, all of which influence human health There are a
number of adverse health outcomes linked to heat, air pollution from wildfires, stress from
natural disasters, and other elements of climate change. Pregnant people are especially
vulnerable to the health harms resulting from climate change, namely, preterm birth, small for
gestational age, hypertensive disorders of pregnancy, and other adverse reproductive health and
birth outcomes. Strategies to minimize these harms include mitigation and adaptation. healthcare
professionals are in a unique position to protect the health of pregnant persons and children by
advocating for policy changes that address climate change and providing clinical
recommendations for patients to protect themselves from the health impacts of climate hazards.
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Impact of Climate change on Maternal and Child Health

Climate change directly and indirectly impacts maternal health, making pregnancy less safe and
worsening neonatal health outcomes.

Direct Impact: Heat worsens maternal and neonatal health outcomes, an increase of one degree
Celsius in the week before delivery corresponds with a six per cent greater likelihood of
stillbirth (Kuehn and McCormick, 2017; He, Jian Rong et al., 2016).Global heating impacts the
patterns of vector- borne diseases, such as malaria, with negative maternal and child health
outcomes such as maternal illness and low birth weight (WHO, 2017). Climate change worsens
global inequity in maternal nutrition (Lancet, 2020). Air pollution is linked to poor maternal
health outcomes such as stillbirth, preterm birth and low birth weight. (Bekkar et al., 2020).
Global heating increases water salinity and drinking salinated water is also linked to poor
maternal health outcomes (Khan et al.,, 2011) Climate change is also associated with the
increased spread of vector-borne diseases (such as malaria, dengue etc), as temperature and
precipitation rates affect the survival and spread of these diseases (Campbell-Lendrum, D., et al.,
2015) Significant evidence shows that vector-borne diseases, such as malaria, dengue etc can
increase the risk of spontaneous abortion, premature delivery, stillbirth, low-weight births,
eclampsia, and cesarean delivery for pregnant women (Asian-Pacific Resource & Research
Centre for Women, 2015; Sorensen, et al, (2018). Pregnant women are disproportionately
susceptible to mosquito-borne diseases, including Zika virus, dengue, and malaria. This is in
part due to their closer proximity to standing water as they spend time and performing domestic
tasks, such as cooking and those related to water, sanitation, and hygiene (Selby, 2015).
Estimates suggest that approximately 507 women and girls die every day as a result of
complications from pregnancy and childbirth in regions affected by conflict, displacement, and
natural disasters (UNFPA, 2015)

Indirect Impact: Climate-related emergencies cause major disruptions in access to health
services and life-saving commodities, including contraception (Behrman & Weitzman, 2016)
Increased poverty and food insecurity driven by climate-related loss of livelihoods negatively
affects maternal health etc (Lancet, 2021). Similarly, macro- and micronutrient deficiencies
caused by food insecurity and undernutrition among pregnant women can affect pregnancy,
nursing, and newborn outcomes and lead to low weight births, miscarriages, and perinatal
mortality (Center for Climate Change and Health; Sorensen, C., et al., 2018; Asian-Pacific
Resource & Research Centre for Women). Dehydration during pregnancy can be especially
devastating to both mother and child, as it can affect fetal growth, release labour-inducing
hormones, cause preterm births, and increases the maternal risk of anaemia and eclampsia
(Sorensen, et al., 2018). Climate-related emergencies cause

Impact of Climate Change on Child Marriage

Pressure on families due to floods, droughts, disasters and other climate impacts exacerbate
drivers of early, forced and child marriage (Alston et al., 2014; CARE UK, 2015; HRW, 2015;
Ahmed et al., 2019; McLeod et al., 2019) In circumstances where there are not enough resources
to support the family, marriages can be seen as a way to reduce financial pressures and secure
resources for the family or the child (HRW, 2015; Ahmed et al., 2019; Tsaneva, 2020)Actual or
threatened sexual violence in post disaster settings is linked to early, forced and child marriage,
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with marriage used by families to protect their child and their family honour (Alston et al., 2014;
HRW, 2015; Ahmed et al., 2019). Disruption of education due to climate-related disasters is
linked to increases in child marriage (HRW, 2015; Ahmed et al., 2019). Early and child marriage
is sometimes linked with female genital mutilation and other harmful practices (Karumbi et al.,
2017) In Nepal and Bangladesh, research found that young girls may be pulled out of school and
into a marriage to alleviate financial hardship caused by extreme weather events (Mian &
Namasivayam, 2018). Four million girls in low- and lower-middle income countries will be
prevented from completing their education because of climate-related events (Malala Fund, 2021)
In underdeveloped country like Malawi, it was estimated that 1.5 million girls are at risk of
becoming child brides due to the impacts of extreme weather events caused by climate change,
making it harder for families to afford to feed and house their own children (Chamberlain, G.,
2017)

Impact of Climate Change on Family Planning

Climate-related emergencies cause major disruptions in access to life-saving commodities
including contraception (various sources of evidence) Access to family planning enables couples
to bmake decisions that best reflect their personal circumstances and is a fundamental aspect of
SRHR Unsafe abortion is the cause of at least nine per cent of maternal deaths worldwide. The
literature suggests that this rate is likely to be much higher in emergency settings (Chukwumalu,
K., etal., 2017).

Climate crisis impacts sexual and reproductive health

The climate crisis impacts sexual and reproductive health and the ability to realize
fundamental human rights. Realizing sexual and reproductive health and rights (SRHR)
contributes to reducing inequalities and increases individuals and communities’ resilience to
climate change to help ensure no one is left behind as climate impacts intensify. Climate
change is a major threat to the vision of human-centred sustainable development as outlined
in the International Conference on Population and Development (ICPD) Programme of
Action and reinforced by the Nairobi Summit on ICPD25. Climate change is a multiplier of
existing health vulnerabilities, including through insufficient access to safe water and
sanitation, food insecurity, and impacts on access to health care and education. Climate-
related displacement and livelihood impacts are challenging both the protection and the
realization of human rights. We know that realizing SRHR is crucial to achieving gender
equality, and it must also, therefore, be a central component of gender-responsive adaptation
to climate change.

Climate change has direct implications for SRHR. Increases in air pollution and rising
temperatures worsen maternal and neonatal health outcomes. An increase of one degree
Celsius in the week before delivery corresponds to a six per cent greater likelihood of stillbirth
(Kuehn, McCormick et al., 2017; He at al., 2016; Bekkar et al., 2020). Increased poverty and
food insecurity driven by climate-related loss of livelihoods is also impacting maternal health
as decreased yields impact nutrient intake of the poor through a decrease in the availability
and supply of highly nutritious crops (Thompson et al., 2012; Lobell and Burke, 2010; IPCC
AR5, 2014).
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Sexual Maturation and Fertility

In recent years, the global average age for menarche has been declining (Canelén & Boland,
2020). Importantly, CECs could alter the age of menarche by disrupting food availability,
nutritional factors, or through increased toxin/pollutant release (Canelon & Boland, 2020).
Perturbations in the timing of menarche may further affect mental health, fertility-related
conditions, cardiovascular disease, and bone health (§affa, et al 2020). Moreover, an inverse
association between mortality and the timing of menarche has been suggested.6 The significant
amount of pollutants discharged into the environment due to increasing industrial and
agricultural activities is a serious threat for human health. Moreover, several of these synthetic
chemicals with long half-life times are classified as potential endocrine-disrupting chemicals
(EDCs) and can affect women's reproductive health (Guillermina and Andrew, 2022).

In addition to the impact of CECs on diet and nutrition, exposure to EDCs has also been
associated with early menarche (Canelon & Boland, 2020). These reproductive toxicants in air
pollution can also cause defects during gametogenesis leading to impaired fertility (Canelén &
Boland, 2020). Air pollution may further aggravate asthma, which is associated with difficulties
in conception (Esfandiari, et al 2020). EDCs may also adversely affect the ovarian reserve in
women and high levels of EDCs have been linked to a decline in ovarian function, infertility, and
earlier menopause (Casey, et al, 2019).

Pregnancy Outcomes of Climate Change

Pregnant women have been included among the groups most vulnerable to heat stress as the
physiological and anatomical changes that occur during pregnancy pose particular challenges to
thermoregulation (Bekkar, et al, 2020). A recent systematic review including a total of almost 33
million births found a significant association between heat, and adverse pregnancy outcomes,
preterm birth (PTB), low birth weight (LBW), and stillbirth in the United States.12 It has also
been reported that pregnant women who are exposed to higher air pollution levels may be at
greater risk for miscarriage, gestational diabetes, PTB, and stillbirths (Bekkar, et al, 2020; Tan, et
al 2017) Maternal metabolites and metabolic pathways, perturbed by air pollution exposures,
may also lead to adverse pregnancy and birth outcomes; thus, they can be considered mediators
in the causal pathways.

Moreover, prenatal maternal stress (PNMS) has an impact on pregnancy outcomes and the
offspring's development and lifelong health, and natural disasters contribute to PNMS.15 PTB
and neuropsychiatric disorders in the offspring have been associated with PNMS,15 and it is now
recognized that maternal stress may be passed on, both intergenerationally and
transgenerationally through epigenetic mechanisms (Franklin, et al 2010). Pregnant women have
been included among the groups most vulnerable to heat stress as the physiological and
anatomical changes that occur during pregnancy pose particular challenges to
thermoregulation.11 A recent systematic review including a total of almost 33 million births
found a significant association between heat, and adverse pregnancy outcomes, preterm birth
(PTB), low birth weight (LBW), and stillbirth in the United States (Franklin, et al 2010).

It has also been reported that pregnant women who are exposed to higher air pollution levels
may be at greater risk for miscarriage, gestational diabetes, PTB, and stillbirths.12,13 Maternal
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metabolites and metabolic pathways, perturbed by air pollution exposures, may also lead to
adverse pregnancy and birth outcomes; thus, they can be considered mediators in the causal
pathways. Moreover, prenatal maternal stress (PNMS) has an impact on pregnancy outcomes and
the offspring's development and lifelong health, and natural disasters contribute to PNMS.15
PTB and neuropsychiatric disorders in the offspring have been associated with PNMS,15 and it
IS now recognized that maternal stress may be passed on, both intergenerationally and
transgenerationally through epigenetic mechanisms. Esfandiari, et al

CECs also affect the distribution of arthropod-borne, foodborne, and waterborne diseases.
Arboviral infections transmitted by mosquitoes, such as dengue, chikungunya viruses, and Zika,
may have detrimental effects during pregnancy and may contribute to PTB.17 Zika virus has also
been associated with congenital fetal brain abnormalities, including microcephaly (O'Kelly &
Lambert, 2020). Moreover, increased temperatures and rainfall increase the length of the
transmission season for parasites with deleterious effects in pregnancy such as Plasmodium
falciparum. Pregnant women infected with malaria show not only higher rates of miscarriage,
intrauterine fetal death, PTB, LBW neonates, and neonatal death, but also have a higher risk for
severe anemia and maternal death (Schantz-Dunn, & Nour, 2009). Higher temperatures may
further increase the risk of cholera and other infections caused by Vibrio bacteria as well as
leptospirosis with negative clinical consequences.

Impact of climate change on Lactation and Breastfeeding

In contrast with infant formula, which has a standardized composition, human milk composition
changes dynamically throughout the day and throughout gestation. Importantly, Pajewska-Szmyt,
et al (2019) put up that human milk can contain environmental pollutants and pollutants with
lipophilic properties may have serious effects when absorbed in the neonate digestive track; the
presence of heavy metals in human breast milk has been associated with abnormal immune
function in the neonate and allergy, endocrine disorders, neurodevelopment delay, and
neuropsychiatric disorders later in life (Samiee, et al 2019). However, it is important to note that
the American Academy of Pediatrics and World Health Organization still recommend
breastfeeding for at least the first 6 months of life. Breastfeeding is not only beneficial for the
mother and neonate but also for the environment, minimizing the impact on the earth's resources.
Specifically, breastfeeding uses less water or land resources, produces no carbon emissions, and
generates minimal or zero waste. To put things in perspective, breastfeeding for 6 months saves
an estimated 95-153 kg CO2 equivalents per baby compared with infants fed with formula
(Karlsson, et al 2019). In the United Kingdom alone, the carbon emission savings gained by
supporting mothers to breastfeed has been equated to taking between 50,000 and 77,500 cars off
the road each year (Joffe, et al 2019).

Impact of climate change on Menopause

CECs increase the exposure of women to EDCs resulting in a decline in ovarian function
and earlier menopause (Patel, et al 2020). Specifically, individuals with higher levels of EDCs
experience menopause 1.9-3.8 years earlier than women with lower levels of these chemicals
(Grindler, et al 2015). EDC-exposed women are also up to six times more likely to be
menopausal than nonexposed women of same age (Grindler, et al 2015). Interestingly, CECs
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may also affect menopause by exacerbating and increasing the duration of symptoms,
specifically hot flashes (Smith, et al, 2020)

Recommendations

In regards to the trending issues of the impact of climate change on reproductive health, the
following recommendations were raised:

1. climate adaptation and resilience policies, objectives and financing must support action
to end GBV and harmful practices.

2. climate adaptation needs to ensure meaningful youth engagement in climate policy
design and implementation as well as providing financial support to youth innovation on
climate change adaptation responses, including aspects related to human rights, gender
equality, and sexual and reproductive health.

3. Advocacy from stakeholders, donors to provide support and social welfare package such
as low cost healthcare services for families with low socioeconomic status.

4. Provision of health care service and electronic health delivery at the books and crannies
of the community to ensure intermittent intervention are performed

5. Government should police the rural and urban areas of the community generated waste
are disposed properly and scientifically in order to reduce environmental crisis.
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