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Summary

A worldwide occurrence, climate change has profound effects on many facets of human existence, including health.
The frequently disregarded relationship between climate change and female reproductive health is the major topic of this
review. The reproductive health of women has particular challenges due to climate change, which is also linked to extreme
weather events and environmental degradation. Maternal and child health outcomes are jeopardized, access to reproductive
healthcare services is restricted, and healthcare infrastructure is disrupted as a result of rising temperatures, changing
precipitation patterns, and an increase in the frequency of natural disasters. Furthermore, alterations in environmental
factors have the potential to worsen the existing disparities in reproductive health, with a disproportionate impact on
marginalized communities. A comprehensive strategy that incorporates gender-sensitive legislation, community resilience-
building, and climate change mitigation techniques is needed to address the psychosocial effects of climate change on
women. Understanding the intersectionality of vulnerabilities and addressing the particular difficulties experienced by
women in various situations are crucial. A comprehensive strategy that takes into account sustainable farming methods,
healthcare access, economic empowerment, and nutritional education is needed to address the complex interactions
between food security and female fertility behavior. Communities' general growth and well-being can benefit from policies
and initiatives that work to enhance both food security and reproductive health. One should keep in mind that this field is
complex and constantly changing, and our understanding of these relationships is always expanding. The current review
delves into the various ways that climate change affects the health of women through direct and indirect pathways. These
include changes in fertility rates, elevated risks of unfavourable pregnancy outcomes, and increased rates of maternal
illness and mortality.
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Pe3siome

M3MeHeHWe KnMMaTa, Nponcxofsilee Bo BCEM MUPE, OKa3biBaeT ry6oKoe BO3AeiCTBME Ha MHOTME acrneKThbl Ye/I0BEYECKOro
CyLLIeCTBOBaHMWA, BK/I0YaA 300poBbe. YacTo UrHopupyemas cBA3b Meay U3MEHEHNEM KITMMAaTa U }EHCKUM pernpoayKTUBHbBIM
30pOBbEM fIB/IAETCA OCHOBHOM TEMOM 3Toro 063opa. PenpoayKTUBHOE 30p0Bbe HeHLUWH NoaBepraeTcA 0coboMy pUCKY
13-3a U3MEHEHMA K/IMMaTa, KOTOPOe TaK}Ke CBA3aHO C 3KCTpeMasibHbIMU NMOroAHbIMU ABEHUAMU U yXyALEHUEM COCTOAHUA
OKpY*KatoLlel cpeabl. 340poBbe MaTepy U pebeHKa HaxoaUTCA NoA Yrpo3om, OOCTYM K YC/lyraM Mo oxpaHe pernpoayKTUBHOMO
340pOBbA OrpaHNYeH, a UHPPACTPYKTypa 34paBOOXPaHEHUA HapyLLUeHa B pe3ysibTaTe NoBbILLEHUA TeMrnepaTyp, U3SMeHeHUA
XapaKTepa 0CafKoB U YBE/IMYEHWUA YacToTbl CTUXMIHBIX 6eacTBUI. KpoMe Toro, M3MeHeHWUs 3K0MIorMyYecknx ¢akTopoB MoryT
yCyrybmutb cyLecTBytoLMe pasfiMunA B YPOBHAX PENPOAYKTUBHOIMO 340POBbA, YTO OKaXeT HernponopunoHanbHoe BivAHe
Ha MapruHanMsMpoBaHHble coobLuecTBa. [nA pelleHnsa HeHCKUX NcMxocoumnasbHbiX Npo6brieM, CBA3aHHbIX C U3SMEHEHUEM
KNMMaTa, HeobxouMa KoMIJIeKCHasA CTpaTerus, BKYaloLas B ceba 3aKoOHO4aTeNbCTBO, yUnTbIBaloLLee reHaepHbIe acrneKThl,
MOBbILLEHME YCTONYMBOCTM COOBLLECTB U METOAbl CMArYeHNA MNocsieACTBUIM U3MeHeHUA KnmMaTa. [MoHMaHKe B3aMMocBA3ei
MeXAay YA3BUMOCTAMM 1 NMOMOLLb B NMPeoosiIeHUN 0cobbiX TPYAHOCTEN, C KOTOPbIMU CTASIKMBAIOTCA MEHLUMHBI B Pa3/IMYHbIX
CUTyaumAX, UMeloT ocoboe 3HayeHue. TaK, ANA peleHna CIoKHbIX 3aBUCMMOCTeN MexAay NpoaoBoSIbCTBEHHON 6e30omnacHo-
CTbi0 M MOAeNAMN PenpoayKTUBHOMO MOBeAEeHUA HeHLMH HeobxoAMMa KOMIMJIEKCHaA CTpaTerua, yumTbiBatoLLlan MeToabl
yCcToM4YmMBOro 3emrneaenus, OOCTYMN K 30paBO0XPaHEHMIO, pacllMpeHne 3SKOHOMUYECKUX NPaB U BO3MOXKHOCTEN U 0byyeHne
npaBuibHOMY NMUTaHuio. MonnTMKa U MHUUMATUBbLI, HAaNpaB/eHHbIe Ha YIy4lleHne KaK NpoaoBoJSIbCTBEHHON 6e30racHocTu,
TaK 1 penpoayKTMBHOIo 340poBbA, byayT cnocobcTBoBaTh 06LleMy pocTy 1 6r1arococToAHMIo coobllecTB. Heobxoanmo
YUUTBIBaTb CJIOKHOCTb U MOCTOAHHbIE M3MEHEHWA B 3TOM 06/1acTy, @ TaKKe NOCTOAHHOE pacluMpeHre Hallero NoHUMaHuA
3TUX B3auMocBA3en. B HacTosLweM o630pe paccMaTpmBaloTCsA NMpAMbIe U KOCBEHHbIe 3G GEeKTbl BO3AENCTBUA U3MEHEHNUS
KNMMaTa Ha 3[0pOBbe EeHLLUWH, BKJIIOYaA CHUMHEHWE MoKasaTenen ¢epTuibHOCTH, MOBbILLEHME PUCKOB He61aronpuUATHBIX
1cxonoB 6epeMeHHOCTU 1 POCT YPOBHE MaTepUHCKON 3a601eBaeMoCT U CMEPTHOCTMU.
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1. Introduction sunshine it receives, which is determined by its distance
Climate change is influencing human lives and  from the equator where lower temperatures at higher
health in numerous ways. An area’s temperature and  elevations are observed because of the thinning of the
climate are influenced by the amount and angle of = atmosphere and the drop in air pressure. Mountains
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and valleys are examples of physical land features
that can affect the climate through modifying patterns
of precipitation and wind. Human actions, particularly
the burning of fossil fuels and deforestation, contribute
to climate change and global warming by releasing
greenhouse gases into the atmosphere. It threatens
the essential components of good health — clean air,
safe drinking water, a nutritious food supply, and safe
shelter — and has the potential to undermine decades
of progress in global health [1]. Human health in
general is significantly impacted by climate change,
which affects both mental and physical health with a
number of societal, environmental, and health-related
issues impacted by climate change, and women being
the front-runners by being disproportionately affected.
Between 2030 and 2050, climate change is expected
to cause approximately 250,000 additional deaths per
year from malnutrition, malaria, diarrhea, and heat
stress alone. The direct damage costs to health are
estimated to be between 2-4 billion US dollars per
year by 2030 [1].

The relationship between female health and climate
change is a complicated, multidimensional problem
with broad ramifications. Women are more vulnerable
to the effects of climate change than men — primarily as
they constitute most of the world’s poor and are more
dependent for their livelihood on natural resources that
are threatened by climate change. Women often have
a strong body of knowledge and expertise that can be
used in climate change mitigation, disaster reduction,
and adaptation strategies. Furthermore, women’s
responsibilities in households and communities, as
stewards of natural and household resources, position
them well to contribute to livelihood strategies
adapted to changing environmental realities [2].
Infertility is a major problem in modern society and
recurs in as much as 17.5 % of the estimated lifetime
prevalence of infertility in 2022 [3]. The American
Society of Reproductive Medicine (ASRM) delineates
infertility as failing to conceive after one or more
years of attempts at natural fertilization, with the
World Health Organization (WHO) reporting that up
to 80 million women worldwide have been affected
by this disease to date, with a prevalence of ~50 %
of all women in developing countries [4].

India is a populous country with the population of
1.42 billion people and overall a developing country
with the largest size of population in the world. In
the recent years, India has crossed the border with
China and became the most populous country with a
healthy reproductive population. Even though India
is a highest population country, the fertility rates in
India have dropped from 5.622 to 2.12 in the past six
decades. There are various reasons for the reduced
fertility like poverty social initiatives but increased
temperature and climate change have also contributed
to reducing fertility rates recently [5]. The average
annual temperatures in India are projected to be
increasing between 1.7 and 2.2 °C by 2030, with an
increase in the intensity and duration of heat waves
all along the Indian subcontinent [6]. The number of
deaths has already increased due to high temperature
over the past 15 years, and as reported by various
researchers [7-9]. Various studies have reported on
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heat-related health effects in women especially in
aged and pregnant women [10-12]. Women have
higher metabolic rates; the occurrence of thicker
subcutaneous fat reduces their radiative cooling and
dissipates less heat by sweating [13]. Other factors,
like poor access to healthcare and reduced cooling
facilities due to safety with culturally prescribed
heavy garments, reduce evaporative cooling and,
there is a lack of awareness among women about
heat vulnerabilities.
2. Consequences of Climate Changes
Numerous approaches exist for environmental
influences to impact female fertility health patterns
where it can be affected by a variety of exposures,
lifestyle decisions, and environmental factors with a
wide range of direct and indirect consequences, which
will be the subject of a broad discussion in this review.
2.1 Heat Stress
Heat waves are becoming more common and intense
because of rising global temperatures. The scale and
nature of the health impacts of heat depend on the
timing, intensity and duration of a temperature event,
the level of acclimatization, and the adaptability of
the local population, infrastructure and institutions to
the prevailing climate [1]. Mammals, including humans
and livestock animals, are living in such a modifiable
environmental condition. Most mammals have body
temperatures of 35-39 °C [14]. These temperatures are
maintained above environmental temperatures through
the generation of metabolic heat. Body temperatures
are normally maintained in a narrow range by heat
production and loss, although disease, poor nutrition,
and extreme environmental temperatures can upset
the balance [15]. Inconsistent menstruation and
polycystic ovarian syndrome (PCOS) are two other
disorders that are known to be exacerbated by heat
stress, thereby influencing female regular ovulation
cycle. Young girls who are having irregular periods
for a longer time are at greater risk of developing
gynecological problems resulting in an increased risk of
PCOS and other reproductive diseases [16]. Extended
exposure to high temperatures can cause menstrual
cycle disruption and hormone imbalance, which can
have a detrimental impact on the reproductive health
of women. Exposure to higher temperatures was found
to be associated with a lower ovarian reserve. The
results from an association study comprising 631 study
subjects attending the Massachusetts General Hospital
Fertility Center (2005-2015) who participated in the
Environment and Reproductive Health Study, between
ambient temperature and antral follicle count (AFC),
a standard measure of ovarian reserve has raised a
concern that rising ambient temperatures worldwide
may result in accelerated reproductive aging among
women [17, 18]. Heat stress can affect ovarian follicle
growth in females, which is important for healthy
ovulation and conception. Issues with fertility may
arise from modifications in follicular development. A
pre-clinical chronic heat-stress study comprising 48
female mice after exposure to a constant temperature
of 25 °C for 7, 14,21 or 28 d (n = 6) or to 42 °C for
3 hperdfor7, 14,21 or 28 d (n = 6), has shown a
decrease in serum estradiol and aromatase in antral
follicles but increased number of atretic follicles and
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granulose cells undergoing apoptosis, which may
explain the decreased fertility commonly observed in
heat-stressed animals [19]. As reported, the secondary
sex ratio at birth (male/female) may also be affected
by changes in environmental temperatures [20, 21].

2.2 Food Security

Access to adequate, safe, and nutritious food is
a prerequisite for food security, which is essential
for overall well-being, including reproductive health.
Climate change is likely to worsen the food security
situation through its impact on food production, which
may indirectly affect fertility behavior [22]. Reproductive
health can be promoted by eating a diet that is well-
balanced and rich in necessary nutrients but with a
change in climatic trends and the effect it may have
on food security and agricultural output is not to be
overlooked. Climate change may have an impact on
food production and availability, which could alter food
prices and accessibility. Climate shocks create a strain
on food production, transportation infrastructure, and
access to food for much of the vulnerable population
[23]. Changes in agricultural practices brought on by
climate change affect the nutritional content of food,
which may affect fertility and reproductive health.
Malnutrition and food shortages can directly affect
the reproductive health of women, influencing both
mother and child health and fertility. Deficient food
intake, inadequate alimentary regimes, strong dietary
restrictions, and a general lack of nutrients result in
loss of both body weight and physical performance,
delayed puberty, lengthening of the postpartum
interval to conception, lower gonadotropin secretion
levels with alterations of the physiological ovarian

cyclicity, and increased infertility. Poor intake of
proteins, micro- and macro-minerals, and vitamins is
associated with a reduction in reproductive performance
since the altered energy balance correlates with the
reduced ovulatory maturation in women [24]. Thus,
inadequate nutrition is closely linked to female
reproductive pathophysiology. This is confirmed by
the fact that both bulimia nervosa and anorexia,
namely two pathologic conditions affecting 5 % of
women of childbearing age, are indisputable causes
of amenorrhea, infertility, and miscarriages [25]. In
females, reproduction involves much greater energy
expenditures than for males and as a protective
mechanism against under nutrition, ovarian activity
is suppressed in women with eating disorders and
exercise-induced amenorrhea through pathways in
the hindbrain. The combined prevalence of Bulimia
nervosa and Anorexia nervosa is approximately 5 %
among women of reproductive age. Both disorders
suppress ovulation in severely affected women and
account for up to 60 % of women with an ovulatory
infertility [26].

2.3 Water Scarcity

The interdependence of water, agriculture,
economics, and health highlights the significance
of tackling water scarcity as a component of larger
initiatives to advance sustainable development and
enhance quality of life. Water scarcity can have complex
effects on reproduction that damage both human
well-being and agricultural output (Table 1). Unsafe
water can also interfere with people’s reproductive
health, for example, by increasing the chances of
experiencing infertility or jeopardizing a person’s

Table 1. Effects of water scarcity
Tabnuya 1. BnuaHue gepuumnta BogHbIX pecypcoB

Water scarcity / [lepuumTt BogHbIX pecypcoB

Agricultural impact /
BnuaHue Ha cenbcKoe

X03AMUCTBO irrigation. /

Agriculture depends on water, and a lack of it can result in lower agricultural production
and crop yields. Crop failure or reduced crop quality can arise from inadequate water for

CenbcKoe X03ANCTBO 3aBUCUT OT BOAbl, M ee HeXBaTKa MOXeT NnpmMBEeCTU K CHUXKEHUIO CeJlb-
CKOXO3ANCTBEHHOI O npounsesoacTea v ypomaﬁHocm. Heypomaﬁ UnN CHUXeHne KavyecTtBa
YpPOoXaA MOXeT BO3HUKHYTb M3-3a HeQOoCTAaTOYHOIro KosinyecTtBa BOAbl O/1A4 OpOoLUeHUnA.

Economic impact /
BnuaHue Ha

For numerous people globally, agriculture is a key source of income. Farmers who
experience water scarcity may find their incomes are negatively impacted by decreasing

3KOHOMMKY agricultural yields. /
[na MHorux niogen no BceMy MUpY cesfibCKOe XO3ANCTBO ABJIAETCA OCHOBHbLIM UCTOYHUKOM
noxopa. ®epMepsl, UCMbITbIBaOLLME HEXBaTKy BOAbI, MOIYT 06HapYHUTb, UTO CHUMKEHWEe ypo-
YKaMHOCTU CeNIbCKOXO3ANCTBEHHbIX KYJIbTYP HEraTMBHO CKa3blBaeTCA Ha UX [0X0OaX.
Population People relocate in the quest for better living conditions and access to water resources,
displacement / which can lead to population displacement because of water scarcity. Changes in population
MepemMeleHune density and demographics may result from this shift. /
HaceneHuA Jliogn nepecenAloTcA B MOMCKax JIy4LIMX YCII0BUIA MU3HW U [OCTYNa K BOAHBLIM pecypcaM, YTo

MOXeT NMpmuBecTn K nepemMeLleHnto HacesieHuA, BbiI3aBaHHOMY ﬂed)MLl,VITOM BOObl, N, KaK cnen-
cTBMe, K USMeHeHUAM MJIOTHOCTU 1 OpYyrnx ,EIEMOFpad)M‘-IeCHMX XapaKTepUCTnK HacerieHuA.

Health impact /
BnuaHue Ha 300poBbe

There may be negative health effects in areas with water scarcity, such as the spread of
diseases that are transmitted through the water because of poor sanitation and hygiene. /
B panonax ¢ fedrumMToM BoAbl BO3SMOXKHO pacrnpocTpaHeHne MHPEKLMOHHbIX 6one3Hen,
nepenawoLMXca Yepes BoAy, M3-3a HapyLLUEHUI CaHUTapHO-TUMMEHNYECKUX HOPM BoOoCHab-
KEeHUA.

Climate change
connection /

CBA3b C USMEHEHUEeM
Knaumara

Changes in precipitation patterns and increased evaporation brought on by climate change
might make problems with water scarcity worse. Water supply and agricultural systems
may be further impacted by these changes. /

M3MeHeHMA YacToTbl M KONIMYECTBa 0CaAKOB, @ TaKHKe MOoBbILLIEHHOE UCMapeHne, Bbi3BaHHbIe
W3MeHeHMeM KnMaTa, MoryT ycyrybutb npobnieMbl C HeExBaTKol Bofbl. BogocHabxkeHve 1

CeJIbCKOX03ANCTBEHHbIE CUCTEMbI MOryT elle 6onbLue nocTpagaTb OT 3TUX N3MEHEHWUN.
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ability to have a healthy pregnancy [27]. Droughts have
direct physiological effects on organisms, such as an
increased risk of lethal dehydration that can cause
mass mortality events and rapid population declines
in birds, mammals, and amphibians with potential
impacts on trophic networks and communities [28].
Reproductive tract infections and pregnancy difficulties
can be made more likely by not having access to clean
water and sanitary facilities.
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2.4 Psychosocial Stress
Climate change brings exposures to heat, air
pollution, poor quality food, and infectious diseases
that have significant direct effects on women and
their mental health. These environmental impacts
are multifaceted in their consequences and raise
risks of depression, suicide, violent victimization,
post-traumatic stress disorder, and various other
neuropsychiatric symptoms [29]. Extreme weather,

Table 2. Physiological stress caused by climate change
Tabnuya 2. ®U3M0NOrMYECcKUi cTpecc, Bbi3BaHHbIN U3SMEHEHUEM KiMMaTa

Climate change /
W3MeHeHMe KnuMaTa

Psychosocial stress / McuxocoumnanbHbIn cTpecc

Displacement and
migration /
MepeceneHue

Droughts, rising sea levels, and other climate-related extreme weather events can lead
to migration and displacement. Due to their potential vulnerabilities—such as having
limited access to resources or being responsible for providing care for others—women are

n Murpauma

frequently disproportionately affected. Psychosocial stress can arise from displacement due
to the loss of social networks, heightened economic challenges, and feelings of insecurity. /
3acyxu, NoBbILLEHWE YPOBHSA MOPA W ApYyrve S3KCTpeMaribHble MorofHble ABIeHWs, CBA3aHHble
C KIMMaToM, MOTyT MPUBECTU K MUMpaLMn 1 NepeMeLLeHnio HaceneHus. VI3-3a cBomx noTeH-
LMarnbHbIX YA3BMMOCTEWN, HAaNpMMep, OrpaHNYeHHOro JOCTyra K pecypcam UM oTBETCTBEH-
HOCTW 3a obecreyeHne yxofa 3a ApYrMMN NI0AbMU, HEHLLUHBLI YacTo cTpafaloT B Hernpornop-
LMoHasbHo 6onbluelt cteneHn. MNepeMelleHre MOXKET Bbi3BaTb MCUXOCOLMAsbHBINA CTpecc
BC/IeACTBUE NMOTEPU COLMAnbHbIX CBA3elM, 060CTPEHNA SKOHOMUYECKNX NMPo6sieM 1 YyBCTBa
He3salMLLeHHOCTW.

Resource scarcity /
HAeduumnT pecypcos

Scarcity can result from changes in climatic patterns that affect resources like food and
water. In many communities, women are the primary caretakers and are in charge of
obtaining these resources. Stress, anxiety, and conflict within communities can be caused
by increased competition for scarce resources. /

Oednumt MoXeT 6bITb pe3ynbTaToOM U3MEHEHUA KITMMATUYECKUX YCITI0BUIN, KOTOPbIE BANUAIOT
Ha TaKue pecypchbl, Kak ega v Boga. Bo MHorux coobuyectBax UMEHHO MeHLUMHbI ABNAT-

€A X03AMKaMn, OTBETCTBEHHbLIMM 3a MoJly4YeHue 3TUxX pecypcoB. CTpecc, 6ecrnoKoncTBo m
KOH}IMKTBI BHYTPU CO0B6LLECTB MOryT 6bITb Bbl3BaHbl BO3POCLUEN KOHKYpEeHLMeNn 3a CKyaHble

pecypcbl.

Health impacts /
BnuaHue Ha 300poBbe

Disease patterns are changing, vector-borne infections are becoming more common, and
infectious diseases are spreading due to climate change. Because of their care giving
responsibilities and restricted access to healthcare, women, especially in underdeveloped
nations, may be more vulnerable to health concerns, which can lead to psychological
stress. /

MeHseTcA cTpyKTypa 3aboneBaeMocT, TPAHCMUCCUBHbIE 60S1E€3HM CTAaHOBATCA BCe bosee
YacTbIMK, @ UHEKLMOHHbIE 3aboneBaHVA PacipPOCTPaHAIOTCA U3-3a U3MEHEHWUA KMMaTa.
M3-3a cBomx ob6A3aHHOCTEN Mo yxoAy 3a ApYrvMU YfleHaMK CEMbU U OFpaHUYEHHOr 0 AoCTyNa
K yCnyram 34paBoOXpaHeHuA KeHLMHbl, 0cOBeHHO B cylabopasBuTbIX CTPaHax, MoryT 6biTb
6onee obecriokoeHbl MpobsieMamMm Co 340POBbEM, UTO MOXKET MPUBECTMU K NCUXOSIOrUYECKOMY
cTpeccy.

Gender Based Violence /
MeHpepHoe Hacunue

Stressors associated with the climate might intensify pre-existing vulnerabilities, such

as gender-based violence. There may be a greater risk of violence against women due

to displacement, resource constraint, and shifting social dynamics, which could cause
psychological anguish. /

DaKTophbl cTpecca, CBA3aHHbIe C KIIMMATOM, MOTYT YCUIMUTB YiKe CyLLecTBYoLLME YA3BUMOCTH,
TaKue KaKk reHaepHoe Hacunue. BeposTeH 6oee BbICOKUIA PUCK HAacUUA B OTHOLLEHUN
FKEeHLUMH BciecTBME nepecesieHns, orpaHUYeHHOCTU pecypcoB M U3MeHeHUA colnarnbHom
OVNHaMWKK, CNOCOBHbBIN BbI3BaTb MCUXOJIOMMYECKUe CTpagaHus.

Role strain /
PoneBoe Hanps»xeHue

Women often play crucial roles in their families and communities, and climate change can
disrupt these roles. For example, increased responsibilities due to the impacts of climate
change, such as caring for family members affected by disasters, can lead to role strain and
psychological distress. /

HeHLMHbI YacTo UrpaloT BarKHbIe POSIv B CBOMX CEMbSX M CO06LLECTBaX, @ USMEHEHME KIn-
MaTa MOXeT UX nogopBaTe. Bospocliasa u3-3a nocneacTBuii U3BMeHeHNA KnnMaTa oTBeT-
CTBEHHOCTb, HarnpuMep 3aboTa o YneHax ceMbu, MOCTPaAAABLUMX OT CTUXUMHBLIX 6eCTBUNA,
MOMET MPMBECTU K POSIEBOMY HAMpsAHKEHWUIO 1 NMCUXOSIOMMYECKOMY CTpeccy.

Cultural and social
disruption /
KynbTypHbie 1 coum-
anbHble NOTPACEHUA

Climate change has the potential to upend established lifestyles, including social
institutions and cultural customs. These interruptions can cause social isolation, identity
conflicts, and a sense of loss, which can put females under psychosocial stress. /
VIaMeHeHMe KnvMaTa MoXKeT KapaMHabHO BO34eNCTBOBATh Ha MPUBbIYHbLIN 06pa3s HM3HM,
BKJIl0YasA coumasibHble MHCTUTYThI U KyJIbTypHble o6blMaun, MpUBoAA K NoTeHUMaibHoM
coumanbHoM N30AALUMK, KOHPSIMKTaM MOEHTUYHOCTU U YyBCTBY YTpaThl, KOTOPbIE CMOCO6HbI
BbI3BaTb MCMXOCOLMASIbHbIN CTPECC Y HKEHLLMH.
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temperature increases, sea level rise, and environmental
degradation are just a few of the repercussions of
climate change that can have a significant negative
impact on people's mental health and general well-
being. It is becoming more widely acknowledged that
psychosocial stress is significantly influenced by climate
change, which has an impact on both individuals and
societies on multiple levels. Periodic stress has been
connected to irregular menstruation and problems
with fertility. Stressful stimuli cause the activation
of the hypothalamic-pituitary-adrenal (HPA) axis
and the sympathetic-adrenal-medullary (SAM) axis
[30]. The hormones secreted by these systems after
stressful stimuli result in an abnormal, prolonged
and/or excessive stress-induced body’s set-up that
can potentially produce long-term neuroendocrine
changes, affecting female fertility [31]. All stress-
induced hormones from the adrenal cortex and
medulla are responsible for several physiological and
mental consequences, which cause the individual to
fight with or flight from the stressor. Differences in
individual responses could be explained by findings
from ewes showing that animals with divergent cortisol
responses to ACTH exhibit functional differences in
the HPA axis due to innate differences in the gene
expression/function of HPA molecules [32]. Further
results from female Cynomolgus monkeys, exposed
to mild combined psychosocial and metabolic stress,
show a selected and specific (rather than generalized)
increased activity in the adrenal framework significantly
related to stress-induced reproductive dysfunction [33].

2.5 Emerging Pollutants

Environmental pollution, which exerts potentially
harmful effects on earth and atmospheric ecosystems,
is caused by the presence of chemical, biological,
and physical substances deemed pollutants [34, 35].
Pollutants can originate from a variety of sources, such
as the air, water, food, and workplace environments.
Pollutant persistence and distribution can be impacted
by climate change. Hormone regulation may be disrupted
by exposure to certain pollutants, such as endocrine-
disrupting chemicals, which can affect reproductive
health. The most common direct or indirect causes of
female infertility are advanced age, endocrine problems
and damage to the reproductive apparatus (vaginal,
cervical, uterine, tubal, and pelvic-peritoneal diseases).
Premature ovarian insufficiency (POI), endometriosis
and polycystic ovarian syndrome (PCOS) or sexually
transmitted diseases have widely recognized roles
in fertility failure, although approximately 15-30 %
of cases remain unexplained [36, 37].

3. Conclusion

The climate of the Earth has naturally fluctuated
over geological time spans. However, over the past
few decades, human activity has significantly changed
the climate, leading to both climate change and global
warming. This has led to rising sea levels, altered
ecosystems, and an increase in the frequency and
intensity of extreme weather events. Part of the effort
to tackle climate change includes the implementation of
international agreements such as the Paris Agreement,
which aims to reduce greenhouse gas emissions and

limit rises in global temperature. While adaptation
techniques work to assist populations in adjusting to
the effects of climate change, mitigation measures
concentrate on lowering emissions. Global efforts
to combat climate change must also prioritize the
development of renewable energy technologies,
sustainable behaviors, and public awareness.
A comprehensive and inclusive strategy that takes
into account the particular vulnerabilities and roles
that women play in many civilizations is needed
to address the nexus of female health and climate
change. Faced with climate change, advocacy,
education, and legislative actions can help to increase
women's resilience and reduced the negative effects
on their health. It is critical to recognize that these
relationships are complex and that a range of variables,
including geography, socioeconomic status, and
underlying medical issues, may have an impact.
Furthermore, research on the effects of climate
change on the health of female reproductive systems
is still underway, and as scientists look further into
these intricate relationships, new knowledge may
become available. Mitigation techniques and climate
change adaptation may be essential for maintaining
environmental sustainability and human health,
especially reproductive health. A comprehensive
strategy that incorporates gender-sensitive
legislation, community resilience-building, and climate
change mitigation techniques is needed to address
the psychosocial effects of climate change on women.
Understanding the intersectionality of vulnerabilities
and addressing the particular difficulties experienced
by women in various situations are crucial. It is
important to remember that different factors, including
exposure type and level, individual sensitivity, and
exposure duration, might have different effects
on female fertility for chemical contaminants.
Furthermore, this field is still being researched,
and fresh discoveries could shed more light on the
connection between particular contaminants and
female fertility. People can take steps including limiting
exposure to known dangerous chemicals, maintaining
a healthy lifestyle, and staying knowledgeable about
environmental factors that may affect reproductive
health to avoid the dangers linked with chemical
pollution and female fertility. Seeking counsel and
help from healthcare professionals or reproductive
specialists can be beneficial if issues emerge. A
comprehensive strategy that takes into account
sustainable farming methods, healthcare access,
economic empowerment, and nutritional education
is needed to address the complex interactions
between female reproduction and food security.
Communities' general growth and well-being can
benefit from policies and initiatives that work to
enhance both food security and reproductive health.
One should keep in mind that this field is complex
and constantly changing, and our understanding of
these relationships is always expanding.
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Table 3. Stress related to chemical pollutants
Tabnuya 3. Ctpecc, Bbi3bIBaeMblii XMUMUYECKUMU 3arpA3HUTENAMU

Chemical pollutant /

XuMuueckumn Stress / Ctpecc

3arpAsHUTenb
Endocrine disruptors / | The endocrine system, which controls the body’s hormonal balance, can be interfered
3HAOKPUHHbIE with by some substances, referred to as endocrine disruptors. Exposure to pesticides has
paspywmTenu shown to have decreased ART clinical pregnancy and live birth rates [38, 39]; bisphenol

A ® DEHP found in contaminated food, consumer products and packaging/cleaning and
building materials decrease oocyte yield, decreased normal fertilization and increased risk
of miscarriage [40-46]. /

3HOOKPUHHAA cUCTeMa, perynmpytoLas ropMoHasibHbIN 6anaHc opraHnu3Ma, MoMKeT Mo-
CTpagaTthb OT BeLLecTB, Ha3biBaeMblX 3HAOKPUHHbLIMU paspyumntenamu. beino nokasaHo, yto
BO34encTBMe NecTULMOOB CHUMKAET 3G EKTUBHOCTL BCMOMOraTesbHbIX PerpoayKTUBHbBIX
TEXHOJI0rMI, NMoKasaTenun KInMHn4eckon 6epeMeHHOCTU 1 nBopoxaeHus [38, 39]; 6uc-
deHon A u guatunrekcundTanat, o6HapyHKeHHble B 3arpA3HEHHbIX MPOAYKTax NMUTaHuA,
MoTpebuTeNbCKUX ToBapax, YNCTALLMX CPeCcTBaX, YNaKoBOYHbIX U CTPOUTESIbHbIX MaTepua-
J1ax, CHUMKAIOT BbIXOA OOLMTOB, NPENATCTBYIOT HOPMasibHOMY OMJ/I0A0TBOPEHUIO U MOBbILLAT
PUCK CaMOMpon3B0OJIbHOIO BblKMAbILa [40-46].

Persistent organic POPs include substances such as dioxins, polychlorinated biphenyls, and some insecticides
pollutants / which can build up in the body over time have been linked to decreased fertility, changed
Crolikue opraHuyeckue |hormone levels, and irregular menstruation. Industrial chemicals such as persistent
3arpAsHUTeNnu organic pollutants (POPs) have been associated with reduced fertility in women, including

longer time-to-pregnancy, higher odds for infertility, and earlier reproductive senescence
[47]. Female exposures to POPs are also associated with a gender imbalance in their
offspring, when the natal sex ratio (male/female) may drop to 0.55 [48]. /

MoKkasaHa cBA3b Mexxay BO3OeNCTBUEM CTOMKUX OpraHnyeckux 3arpasHutenen (CO3), Hanp.
OVOKCMHOB, MOINXJI0PUPOBaHHbIX 61dEHNNIOB U HEKOTOPbLIX MHCEKTULMAOB, CNOCO6HbBIX Ha-
KannmBaTbCA B OpPraHM3Me C TeYeHWEM BPEMEHU, U CHUMEHMEM GepTUIbHOCTU, USMEHEHMEM
YPOBHEW MOPMOHOB U HeperynapHbIMU MeHCTpyaumAMK. [NpoMblLLIeHHbIE XUMUYeCKWe Be-
LecTBa, Takme Kak CO3, cBA3aHbI CO CHUMKEHMEM GepTUIIBHOCTU Y ¥EeHLUMH, BK/loYana 6osee
OnuvTenbHoe BpeMs [0 HacTyrnieHns 6epeMeHHoCTH, 6osiee BbICOKME LaHchbl Ha becnnogve
M paHHee penpoayKTMBHOe cTapeHue [47]. BosgerictBne CO3 Ha KeHLMH TaKHKe CBA3aHO C
reHaepHbIM AMcbanaHcoM y Ux NOTOMCTBA, Kora HaTaslbHoe COOTHOLLEHME MoJ10B (MyH-
CKOW/YKEeHCKNIM) MoXeT cHM3nTbeA Ao 0,55 [48].

Air pollutants / Particulate matter could affect fertility. Particularly short-term exposure during the
3arpasHuTenu Bosayxa |onset of the secretory phase and at the time of the embryo implantation could have a
detrimental effect on the endometrium reducing clinical pregnancy rate and increasing
miscarriage rates [49]. Nitrogen dioxide and ozone were associated with a reduced live
birth rate while particulate matter of 10 pm was associated with increased miscarriage
[50]. The effects of long-term exposure to air pollution on fertility have been showed by
some works [49, 51-55] and perinatal outcomes are also well documented [49, 56-62]. /
TBepAble YacTuubl MOTYT B/IMATb Ha pepTUbHOCTb. B YacTHoCTU, KpaTKOBpeMeHHoe
BO34eNcTBMe B Havasie ceKpeTopHol ¢asbl M BO BpEMA UMIMIaHTaUmMmM 3ME6puoHa MoXeT
OKasbIBaTb NMarybHoe BfvAHME Ha S3HOOMETPUM, CHUXKaA YacToTy HacTyreHUA KIMHUYECKON
6epeMeHHOCTM M MoBbILLAA YacTOTy CaMOrMpou3BOJIbHOIO BeikuAabIwa [49]. NokasaHa cBAsb
Meray Bo3OeNCcTBUEM 030HA U OMOKCMAA a30Ta U CHUMKEHUEM YacTOTbl FUBOPOHKOEHNS,

a TaKrKe TBepabIx YacTuL pa3mMepoM 10 MKM 1 yBennyeHreM YactoTbl Bbikuabiwer [50]. B
pAge paboT 661510 NOKasaHo BAUAHME ONIUTESIbHOrO BO3AeNCTBUA 3arpA3HeHUs Bo3ayXa Ha
depTunbHocTb [49, 51-55] n nepuHaTanbHble ncxodbl [49, 56-62].

Heavy metals / The fertility of females can be adversely affected by heavy metals such as lead, mercury,
TAaxcenbie MeTannbl and cadmium. These metals can build up in the body, causing problems with ovarian
function, hormone balance, and an increased chance of miscarriage. Environmental and
occupational exposure to metals impairs female reproductive health by affecting the
reproductive system at all strata of regulation and functions, resulting in female infertility,
menstrual disorders, spontaneous abortion, endometriosis, endometrial cancer, breast
cancer, etc. [63] Basic and clinical studies have been reported on the adverse effects of Cd,
Pb, Hg, and As exposure to female infertility [64]. The female nickel exposure is associated
with birth defects in their offspring, small-for-gestational age, perinatal mortality and
spontaneous abortions [65-67]. /

Ha ¢pepTunbHOCTb *eHLUMH MOryT HEraTUBHO BIIMATbL TAMKESble MeTaslsibl, TaKMe KaK CBUHeL,
pTYTb U KagMuii. OHU crnocobHbl HaKaNIMBaTLCA B OpraHu3Me, Bbi3biBas ANCOYHKLUMIO
ANYHMKOB M rOpPMOHasIbHBINA AnucbanaHc, a TakKe NoBbILaA BePOATHOCTb BbIKMAbILLIA.
BosgelicTBre MeTasioB B OKpY*KaloLlein cpefle 1 Ha NMpou3BOACTBe yXyAllaeT pernpoayK-
TMBHOE 3[10POBbLE *EHLUWH, BIMAA Ha PeNpoayKTUBHYIO CUCTEMY HA BCEX YPOBHAX pery-
NAUMK N GYHKLUMIA, YTO NPUBOOUT K HEHCKOMY Hecriofuio, HapyLLIeHUAM MeHCTpyasibHOro
LMKa, CaMOMNpou3BoJIbHLIM abopTaMm, 3HOOMETPUO3Y, paKy 3HAOMETPUsA, pary MOJIOYHOM
¥enesbl U T. A. [63]. Onyb6nnKkoBaHbl AaHHbIe 6330BbIX U KITMHUYECKKX nccnenosaHui Cd, Pb,
Hg n As Kak ¢aKTopoB pucKa eHcKoro 6ecnnoaus [64]. BosgencTBue HUKeNA Ha *eHLWMH
CBA3bIBAIOT C BPOXKAEHHbLIMM NMOPOKaMM pasBUTUA Y UX MOTOMCTBA, 3a[epHKOoI pocTa nnoaa,

nepuHaTanbHOM CMepPTHOCTLIO M CaMoNpon3BoJibHbIMK abopTamn [65-67].
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