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ABSTRACT. This study aims to offer practitioners evidence-based
suggestions derived from a consensus of expert perspectives. The objective
is to guide women on how they might increase their probability of developing
a spontaneous conception without medical intervention, especially in
cases where there is no confirmed infertility or any cause to question their
reproductive capacity. Every interaction with non-pregnant women who are
capable of reproduction provides a chance to offer guidance on promoting
well-being and adopting healthy behaviors that can improve reproductive
results.

The study examined several facets of female infertility, classifying the
reasons into different categories. Furthermore, the crucial significance
of genetic counseling in resolving infertility was emphasized. Female
infertility can arise from a variety of conditions, including both hereditary
and non-genetic causes.

Female fertility involves a wide range of psychological, social, and physical
aspects of well-being. Observational studies indicate that women who
are unable to conceive typically encounter psychological difficulties and
indicate a variety of lifestyle choices that might affect their fertility to
different extents.
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INTRODUCTION

"Countries with low fertility rates have experienced a decrease in the average family size
since the 1980s. (Frejka, 2006). have observed that this trend has coincided with an increase in
the average age at which individuals begin parenthood. Concurrently, there has been a substantial
increase in the number of births among individuals of advanced reproductive age, specifically those
aged 35 and older (Prioux, 2005). It is crucial to acknowledge that late deliveries are not a recent
phenomenon; they were relatively prevalent in the early 1950s, primarily as higher-order births.
"The current trend in delayed fertility is significant because it is primarily characterized by first and
second births, which can be attributed to the postponement of family formation (Beaujouan, 2020).

Although this trend is common throughout Europe, its rate and extent of advancement
differ among other states. For example, the percentage of births to people aged 35 and beyond is
significantly greater in Southern Europe. In contrast, the trend of having children at a later age is less
common in Central and Eastern European nations (Sobotka, 2018).

"Age is often associated with societal expectations regarding acceptable conduct, and there
is a collective agreement among individuals about the optimal timing for significant life events and
the progression through different stages throughout one's life (Shanas, 1976). Studies suggest that
age-related expectations have a substantial influence on various social behaviors, such as the timing
of starting a family (Kim, 2021).

Spontaneous miscarriage is the spontaneous ending from a pregnancy at a phase where the
embryo is incapable of remaining independently, generally defined in humans at prior to 20 weeks
from gestation. Overall, reported spontaneous miscarriage rates in recognized pregnancies are 10%
to 20%. Pregnant women are exposed to many infectious agents that are potentially harmful to the
fetus and an increased risk of miscarriage (Qanbar et al., 2019).

Significantly, these social norms change over time and vary among different cultural contexts.
Studying the differences in fertility behaviors throughout time and in different countries is crucial
for understanding the large-scale changes that occur. This becomes more relevant during periods
of substantial delay in fertility, prompting an investigation into how the perceived optimal ages for
having children have changed. While current literature frequently examines individuals' views on
the appropriate age for having children at a certain moment, more study is needed on how these
views change over time. We base our approach on the study undertaken by (Billari et al., 2021).

THE AIMS OF THIS WORK
1.Facilitate women in enhancing their likelihood of conceiving naturally without the need for
medical assistance.

2.Provide guidance on lifestyle modifications, healthy behaviors, fertility awareness, stress
reduction, risk factors and overall well-being to enhance reproductive outcomes.

3.Eliminate hereditary causes of infertility and emphasize the importance of genetic
counseling for couples experiencing fertility challenges
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THE PRIMARY FACTORS CONTRIBUTING TO WOMEN'S FERTILITY ARE

Mental problems.

Research conducted by (Jonsson, 1991) found evidence of reduced reproductive rates in
persons with severe mental illness based on a comparison of patients who were hospitalized in 1925.
Irrespective of whether they were married or not, women who were diagnosed with mood disorders
had considerably lower birth rates compared to women of the same age in the general population.
More precisely, their fertility rate was 71.2% of the anticipated frequency. Consistent with the results
of (Baron et al., 1982) study. Women with mood disorders had decreased fertility even before their
initial mental hospitalization. The Harvard research of Moods and Cycles, a research that followed
women nearing menopause, found that women with a previous diagnosis of serious depression had
decreased conception rates (Harlow et al., 2003).

Women who now have a diagnosis or have had a history of serious depression were discovered
to have a noticeably lower number of live births in comparison to those who do not have such a
diagnosis. The study found that women who had a history of significant depression had greater
rates of divorce, separation, and widowhood. However, it did not take into consideration important
factors associated with fertility. These factors encompass the length of the marriage, the intention
and actions taken to conceive, and any evaluations or interventions for infertility (Calzeroni et al.,
1990).

Age-associated reduced female fertility

The correlation between pregnancy and ageing Fertility refers to the inherent ability to
reproduce and give birth to children. The likelihood of becoming pregnant is often greatest in
the early months of having unprotected sex and decreases as time goes on (Gnoth et al., 2003).
Approximately 80% of couples are expected to achieve conception within the initial six months of
attempting to conceive. The monthly fecundability rate, which refers to the probability of conceiving
each month, is at its peak during the initial three months of attempting to conceive. According to
research conducted by (Wesselink et al., 2017) a woman's fertility decreases by around 50% by the
time she reaches the age of 40. This decline in fertility is significant compared to her most fertile
years, which typically occur in her late 20s and early 30s.

Fertility differs among populations and decreases with advancing age in both sexes;
nevertheless, aging has a greater influence on women's reproductive capacity (Menken et al., 1986).
As maternal age increases, the likelihood of conception and live birth decreases significantly, which
is linked to an increased risk of chromosomal disorders (premature birth) and abortion (Penzias et
al., 2021). An important study of the Hutterite society, which traditionally encourages reproduction
until menopause, discovered that pregnancies in their forties were uncommon, with the average age
at last delivery just shy of 41 years. Additionally, indications of ovarian reserve decrease with age.

Ovarian reserve markers drop with age, but they are not good predictors of fecundity in women
who are not infertile (Steiner et al., 2017). While men's sperm quality declines beyond the age of
35, major impacts on fertility are typically not seen until about the age of fifty (Dunson et al., 2004).
Infertility is medically defined as the inability to conceive following at least 12 months of regular
unprotected intercourse, based on the medical history and physical findings, early examination, and
treatment may be necessary (The American Society for Reproductive Medicine, 2020).
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Environmental hazards

Refer to the contact with artificial and naturally-occurring harmful substances present in
many sources such as food, air, water, and everyday products. There is an increasing amount of
research indicating that these exposures can adversely affect fertility in both genders.

Endocrine-disrupting chemicals are of particular concern; these exogenous molecules
can disrupt the hormone and homeostatic systems found in organisms, leading to negative health
outcome (Diamanti-Kandarakis et al., 2009).

The study suggests that there is little or no relationship between brief or occasional exposure
to substances that disrupt the endocrine system and the time it takes to conceive. The period of time
it takes for men and women to conceive does not seem to be impacted by exposure to chemicals that
are frequently studied, such as triclosan, bisphenol A, and phthalates (Hipwell et al., 2019).

Concern over the possible negative consequences of air pollution on fertility is on the
rise (Carré et al.,, 2017). Reduced fertility rates have been associated with higher air pollution
levels in China (Xue, 2018), the United States (Xue, 2018), and Europe (Nieuwenhuijsen, 2014).
Additionally, research indicates that couples who reside close to busy roads had higher rates of
infertility (Mahalingaiah et al., 2016), and longer conception times, than couples who live farther
away (Mendola et al., 2017).

Furthermore, research indicates that women who reside close to congested roads, where
they are subjected to elevated levels of nitrogen dioxides and fine particulate matter both prior to
conception and during the initial phases of pregnancy, are less likely to conceive and more likely to
miscarry than women who live farther away (Nobles et al., 2018; Zhang et al., 2019).

Furthermore, a number of studies have demonstrated a direct link between worse semen
quality and increased exposure to airborne contaminants. The sperm's genetic information is more
fragmented, they have an aberrant number of chromosomes, their shape and mobility are diminished,
and their hormone levels connected to reproduction are altered. researchers are currently investigating the
direct effects of air pollution on sperm qualities and its impact on fertility in partners (Deng et al., 2016).

The Environmental hazards include:-

a- Nutrition and lifestyle: Research has shown that women who are underweight or obese
have lower fertility rates. Nonetheless, there is no information about the effect of typical dietary
changes on fertility in women with regular ovulation (Clark et al., 1998). Furthermore, there is
a link between elevated levels of mercury in the blood, which is frequently produced by eating
too much seafood, and infertility (Choy et al., 2002). To lessen the risk of neural tube defects,
women intending to conceive should take at least 400 ug of folic acid daily (Lumley et al., 1996).
Many research cohorts have investigated the link between food, macronutrients, and micronutrients
and fertility. The Nurses Health Study II investigated the impact of a reproduction diet formulated by
researchers. This dietary regimen advocates for the consumption of monounsaturated fats instead of
trans fats, plant-based proteins rather than animal proteins, and carbohydrates with a low glycemic
index. Many cohort studies have investigated the correlation between dietary patterns, including the
consumption of high-fat dairy products, vitamin supplements, and iron derived from plant and food
sources, and outcomes related to reproduction. The Nurses' Health Study II found that adopting to
a 'fertility diet' decreases the likelihood of experiencing infertility caused by ovulatory problems.,
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women who maintained to this diet had a reduced risk of infertility with a relative risk (RR) of
0.34. The 95% confidence interval (CI) for this risk extended from 0.23 to 0.48. Based on a study
conducted by (Chavarro et al., 2007).

b-Tobacco consumption: Research has shown that smoking has a substantial negative effect
on fertility. A comprehensive analysis of many studies has found that smokers are more likely to
experience infertility compared to nonsmokers. The study reported an odds ratio of 1.60, with a
95% confidence interval ranging from 1.34 to 1.91. This indicates a higher risk of infertility among
smokers. Furthermore, scientific evidence suggests that smoking might accelerate the occurrence of
menopause by a duration of 1 to 4 years, as reported by (Mattison et al., 1989). Nevertheless, there
is no histologic evidence to support this rapid loss of follicles (Peck et al., 2016).

Smoking has been related to a higher probability of miscarriages in both natural pregnancy
and those produced through assisted reproductive techniques, (ART) (Winter et al., 2002). Although
smoking has been found to decrease the density and movement of sperm, as well as induce
abnormalities in sperm shape, the available research does not definitively prove that smoking affects
male fertility (Povey et al., 2012). Smoking cigarettes is associated with noticeably higher levels of
the oxidative stress-causing reactive oxygen species in the seminal fluid. Because of this, smoking
may cause changes to the sperm plasma membrane and a significant amount of deoxyribonucleic
acid fragmentation (Doaa et al., .(2023

The range of values is between 92 and 94. The detrimental impact of smoking on fertility
in both males and females, as well as the underlying processes, are thoroughly examined in a
specialized study by (Penzias et al., 2018).

c-Caffeine: Consuming a high amount of caffeine (500 mg, equivalent to more than 5 cups
of coffee per day) is linked to a decrease in fertility (odds ratio, 1.45; 95% confidence interval,
1.03-2.04)—the study conducted by Jensen TK et al. in 1998. Regularly consuming 200 to 300 mg
of caffeine per day during pregnancy, which is equivalent to 2-3 cups of coffee, may elevate the
likelihood of experiencing a miscarriage. The studies conducted by (Signorello et al., 2004) have
found no association between this factor and the likelihood of congenital abnormalities.

There is no evidence to suggest that consuming a moderate amount of caffeine (1-2 cups of
coffee per day) has any detrimental effects on fertility or the outcomes of pregnancy. Furthermore,
the use of caffeine has no impact on the characteristics of semen in males (Povey et al., 2012).

Genetic factor

a-Chromosomal Abnormalities: Chromosome abnormalities, such as polymorphisms,
are quite frequent, occurring in 1.3-15.0% of infertile couples. Women have a 10.0% incidence of
chromosomal abnormalities (Mierla et al., 2015). The likelihood of chromosomal abnormalities in
ova rises with maternal age due to genetic alterations linked with aging. Environmental variables
and lifestyle decisions both contribute to the development of chromosomal abnormalities (Otter et
al., 2021).

Abnormalities in chromosomes are categorized as either numerical or structural, with
numerical aberration being more prevalent. They are also categorized into two distinct groups:
aneuploidy and polyploidy. Aneuploidy, including trisomy and monosomys, is the primary recognized
factor behind spontaneous abortions and developmental disorders in humans. It commonly arises
during oogenesis (Otter et al., 2021).
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Triple X syndrome (47, XXX) is a frequent sex chromosomal aneuploidy in females,
distinguished by an additional X chromosome. Triple X syndrome is not normally inherited but
rather the result of chromosomal nondisjunction during maternal meiosis. In approximately 20% of
instances, post-zygotic nondisjunction causes an extra X chromosome, resulting in 46, XX/47, XXX
mosaicism in which only certain cells are affected. Individuals with mosaicism typically have milder
symptoms, are fertile, and can have offspring with normal chromosomal counts (Otter et al., 2021).

Turner syndrome (TS), also known as monosomy X, is characterized by the partial or total
loss of one of the X chromosomes in females. Clinical characteristics include growth problems,
reproductive and cardiovascular abnormalities, and autoimmune illnesses (Cui et al., 2021). Females
with TS have a significantly increased risk of premature ovarian insufficiency (POI) and infertility.
While 70-80% do not undergo spontaneous puberty, and 90% have primary amenorrhoea,

Some individuals may possess a restricted quantity of ovarian follicles from birth or during
early development (Oktay et al., 2016).

Cytogenetic investigations in Turner syndrome (TS) patients indicate a variety of karyotype
patterns. Approximately 40-50% of afflicted females have a 45, X karyotype; 15-25% show
mosaicism (45, X/46, XX); 20% have isochromosomes, and a few have ring X chromosomes.
Additionally, 10-12% have various quantities of Y chromosomal material (Yahaya et al., 2021).

Structural chromosomal disorders are categorized as either balance or imbalance categories.
Balanced anomalies that do not include segment loss usually do not cause phenotypic alterations or
illnesses in carriers. However, carriers can create unstable gametes with segmental losses or gains,
which can result in progeny abnormalities (Yahaya et al., 2021).

Gene treatments can work in various ways, including adding, deleting, or modifying genetic
information within a patient's cells. One way is to use vectors as carriers to convey genetic material
to target cells. These vectors, which carry genetic material, can be delivered directly into the body
or to grow cells outside the body (Noor, 2024).

Chromosomal deletion is the loss of a chromosomal section. The magnitude of the deletion
influences the number of affected genes and the degree of the disease. Mutations in male and female
chromosomes typically influence the progression of reproduction. Deletions in the X chromosome
can produce defective chromosome junctions, meiotic detention, premature ovarian insufficiency
(the POI), genital disorders, and sterility (Yahaya et al., 2021).

Chromosomal duplications cause replication of a chromosomal segment, resulting in higher
gene dosage in the afflicted area. This can increase protein synthesis, which may have hazardous
consequences owing to the imbalance. Extra gene copies can disturb embryogenesis, which is
dependent on balanced protein levels,compromising gametogenesis and fetal development (Gekas
etal., 2001).

b-Female Genital System Disorders: In mammals, the Mullerian ducts form the fallopian
tubes, uterus, cervix, and upper vagina. Defects in Mullerian duct development can cause a variety of
congenital abnormalities in the female genital tract. Malformation, blockage, and abnormal division
of the fallopian tubes, the uterus, cervical area, or the vagina are all possible abnormalities. Several
genes involved in Mullerian duct formation have been discovered (Yatsenko, 2019).

Hand-foot-genital disorder is a condition characterised by the merging of Mullerian structures
and abnormalities in the uterus., as well as limb deformities, is known to be caused by heterozygous
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mutations, including loss and additions, in the polyadenosine terminal of the HOXA13 gene (Innis
et al., 2022). In addition, aberrant production of HOXA11-AS1 an antisense RNA (a longer non-
coding RNA) and uncommon variations within additional Homeobox A genes (HOXA10 and
HOXA11) have been related to spontaneous uterine abnormalities and infertility in women with
endometriosis(Yatsenko, 2019).

Mayer-Rokitansky-Kiister-Hauser (MRKH) syndrome, also known as Mullerian agenesis, is
a leading cause of primary amenorrhea. It presents as Uterine aplasia is a condition where the uterine
cavity, cervical area, and upper vaginal are not present from birth in otherwise healthy individuals
with a genetic makeup of 46 XX. The prevalence of MRKH disorder is around 1 in 4,500-5,000
newborn females. There are two sorts of classification for this condition: MRKH sort 1, which
specifically impacts the areas of the upper vagina, the cervix and the uterus, and MRKH sort 2,
which furthermore involves other abnormalities. MRKH type 2 frequently accompanies Mullerian
Nephro Cervical Somite (MURCS), a medical disorder marked by anomalies in the cervix and
thoracic region, as well as renal and skeletal abnormalities. The simultaneous presence of problems
in Mullerian duct formation and deficiencies in other organs indicates the need for alterations in
the embryonic developmental pathways of structures that originate from the intermediate layer of
mesoderm (Fontana et al., 2017).

c-Hypogonadotropic Hypogonadism: A decrease in the secretion or function
of gonadotropin-releasing hormone, commonly referred to as GnRH, is the definition of
hypogonadotropic hypogonadism . It is frequently linked to the development of infertility and
delayed puberty. The ANOS1 (KAL1), SOX10, IL17RD, FGFR1, CHD7, PROKR2, GHRHR,
FGFS, and WDR11 genes are frequently implicated in this illness, which has substantial variability,
as evidenced by the discovery of over 25 genes that affect both spontaneous and hereditary disorders
(Qin et al., 2015).

One particular group of individuals with hypogonadotropic hypogonadism, typified by
anosmia, or a primary loss of smell, is known as having Kallmann syndrome. When anosmia is
present, physicians should look at Congenital Hypogonadism of the Hypogonadotropic Type (CHH)
and employ genetic testing to identify patients with this condition (Qin et al., 2015).

d- Premature ovarian insufficiency: Menstruation ends before the normal
age of menopause, which is defined as happening before the age of 40, in primary
ovarian insufficiency (POI), sometimes referred to as premature ovarian failure
or premature menopause. FSH levels raised above normal validate the diagnosis.
Premature ovarian insufficiency (POI) occurs at about 1% of women under 40 and 0.1% of women
under 30 years old, according to a study by (Tang et al., 2019). The higher incidence of Turner
syndrome (TS), triple X syndrome, and fragile X premutation makes genetic testing for these
disorders recommended for those with primary ovarian insufficiency (POI) (Goswami et al., 2003).

One protein that is encoded by the FMRI1 gene interacts with RNA to control translation
process. Females with a CGG premutation in the FMR1 gene's 5'untranslated region express more
mRNA. FMRI1 protein is overproduced as a consequence in granulosa cells and neurons alike.
Unfertility and premature ovarian insufficiency (POI) are associated with overexpression of this
gene. Around 1 in 150-300 people have the FMR1 premutation (Qin et al., 2015). According to
a research, bearers of the premutation range from 2% to 15% of women with isolated premature
ovarian insufficiency (POI) and 14% to 20% of women with family POI. The reference comes from
a research by (Goswami et al., 2003).
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e- Polycystic Ovary Syndrome: The endocrine disorder known as polycystic ovarian
syndrome (PCOS) is identified by increased androgen release from the ovaries, infertility, and non-
ovulation(Breehl &Caban, 2019). Over 10% of women in their reproductive years suffer with polycystic
ovarian syndrome (PCOS), the primary cause of infertility in women. PCOS is associated with increased
rates of pregnancy loss even in cases of low-level conception (McAllister et al., 2015).

Familial clustering and twin exams demonstrate the substantial genetic component of PCOS.
Daughters of mothers with PCOS have a five times greater risk of having the disorder compared to
the general population (Costa-Barbosa et al., 2013). The incidence of the condition in the offspring
of women with PCOS is approximately 60-70% (Culha et al., 2012). The identification of potential
genes related with PCOS has been achieved by genome- wide association research. These genes
include DENND1A, LHCGR, FSHR, ZNF217, YAPI1, INSR, RAB5B, and C9orf3. Furthermore,
the expression of miRNAs in plasma may be a significant factor in the pathogenesis and progression
of PCOS, as evidenced by the disparities in miRNA expression between women with PCOS and
healthy individuals (Breehl, 2019).

f- Gonad dysfunction: Gonad disorders is a hereditary condition that occurs during he
early embryonic phases or fertilization, resulting in partial or absent gonadal development (Breehl,
2019). Swyer syndrome, also known as 46, XY total gonad disorders, is a sexually distinct condition
characterised by a feminine phenotype. The gonads are replaced by fibrous stroma, and female
genital organs such as the vagina, the uterus, and the fallopian tubes, become undeveloped of afflicted
people. Furthermore, there is usually no breast development. The foetal testes regulate the degree of
testicles tissue differentiation and the synthesis of testosterone and anti-Miillerian hormone (AMH).
46, XY total gonad disorders, is a sexually distinct condition characterised by a feminine phenotype.
The gonads are replaced by fibrous stroma, and female genital organs such as the vagina, the uterus,
and the fallopian tubes, become undeveloped of afflicted people. Furthermore, there is usually no
breast development. The foetal testes regulate the degree of testicles tissue differentiation and the
synthesis of testosterone and anti-Miillerian hormone (AMH) regulate the phenotypic distinctions
between complete and incomplete gonadal dysgenesis (Culha et al., 2012).

CONCLUSION

Women in their reproductive years are susceptible to infertility. To determine the cause,
a thorough assessment of both spouses is necessary. A comprehensive investigation involving
intensive questioning, complete physical examination, ovulation detection testing, and hormone
profile is necessary to evaluate the ovulatory component thoroughly.

It is advisable to avoid smoking and recreational drug usage in women who are attempting
to conceive.

It is suggestion to restrict caffeine intake to low or moderate amounts when trying to conceive.
Adopting a wholesome lifestyle and adhering to a nutritious diet are advised due to their beneficial
impact on overall well-being. Women who are trying to conceive should consume a daily folic acid
supplement of 400 pg (micrograms).

It is recommended that persons of reproductive age should be informed to reduce their
exposure to hormone damaging compounds found in water, air, food, products for personal care, and
pollution in the environment. An assessment is needed to examine the connection between mental
health status, lifestyle variables, and female infertility.
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Efficient genetic counseling is essential for determining the appropriate genetic testing and
implementing preventive medicine by identifying vulnerable siblings in addition to patients.

The genetic foundation of infertility is complex, impacted by several variables that impact
the formation of gametes, reproductive organs, their functioning, and the differentiation of embryos.
Infertility can be caused by genetic diseases, which can be chromosomal, caused by mutations in a
single gene, or multifactorial. Therefore, it is necessary to utilize sophisticated diagnostic methods
in order to detect both well-known and new genes associated with infertility.
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