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Abstract 

There are so many factors including genetically as well as environmental which plays a crucial role in 

maintaining our overall health. Nature and nurture, both affect our health. Moreover, lifestyle factors, we 

will interact with our environment which affects our physiology. There are several factors which influence 

the female infertility that is lifestyle related factors, societal and professional pressure, age of child bearing 

in females have gradually moves to 30s.This delayed child bearing age with modern lifestyle provides the 

several lifestyle and genetic disturbances which affect the infertility. On the other hand, recent studies 

reveals that the correlation between lifestyle, environment as well as female reproductive health, where as 

the experimental studies also demonstrated the mechanism of action on animal models. In this paper we 

reveal interconnection of lifestyle and environmental factors with certain endocrine pathways and also 

demonstrate how this will affects the physiology of female’s body in long term, causing infertility 
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Introduction 

Fertility is defined as the ability to reproduce itself, whereas the female’s fecundity is defined as the 

biological potential to reproduce based on the monthly possibility of conception(1). Infertility refers to as 

the inability of an individual to regulate the pregnancy after 12 months of unprotected sexual intercourse. 

About 15% of the population is affected by infertility(2). The incidence of infertility is gradually increases, 

pleasurable the attention to environmental factors but genetic causes is not well known yet. Etiology of 

female infertility is different and consisting many factors like genetic mutation, abnormality in 

chromosomal structure, lifestyle factors, ovulatory diseases, tubal factors endometriosis and so on. In the 

recent studies, lifestyle factors like eating habits, stress, drinking, smoking and obesity which affects the 

female physiology in long term. These have been reported widely decline the chances of conception in 

females(3-7). 
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The body of human unite with nutritional, hormonal and environmental factors which are responsible for 

maintaining homeostasis. Generally, lifestyle risk factors is the obesity, hyper-chloric diet affects the 

energy state that affects the metabolic phenomenon of the body. In addition to obesity, certain factors like 

nutritional insufficiency due to inappropriate food habits excessive difficult excercises, low peripheral 

body weight etc. plays the negative role in women’s fecundity. It results in low energy state in the body 

of an individual and point the hypothalamic pituitary gonad axes at the level of CNS affecting GnRH 

pulse(8,9). This conditions change the hormonal profile and may disturb the down stream signalling like 

pathways of insulin and lipid, which plays the crucial role in reproductive health(10,11). Moreover, natural 

circadian rhythm as well as sleep wake cycle are maintained by melatonin levels in the anterior 

hypothalamus(12) and also affects the HPG axis(13). Disturbances in the timing of sleep in females with 

premenstrual dysphoria, menopause transition and some other pregnancy problems(14). Several 

pharmaceuticals drugs for satisfaction and hallucinogenic compounds in drugs can indirectly affects the 

neuronal system which have potential to decrease the level of GnRH(15,16). Several researchers 

demonstrate that prolonged exposure of several chemicals like EDCS in the form of pesticides, fertilizers, 

industrial products and so on, able to reproduce the fertility via changing the hormonal profiles or 

pathways(17). Prolonged exposure of environmental factors like air pollution, noise pollution, heavy 

metals, radiation exposure and occupational exposure may result the infertility. Such toxic chemicals may 

have long term developmental consequences on a child due to affect of neuroendocrine axis during 

development of fetus in the uterus of mother(18-22). Another factors like poverty, STDs, sexual violence 

are common cause for the infertility in females (Fig 1)(23). 

 

Effect of dietary factors, nutritional deficiency and results of reproduction. 

Metabolism of energy associated with human reproduction. Maintainence of nutrition plays a very very 

important role at the time of pregnancy, but also at the time of adolescent age as well as preconception 

period(9,24). Insufficient dietary habits are generally linked with either poor or excess intake of calories, 

accompanying insufficient intake of essential nutrients(25). In backward areas or in middle class families, 

undernutrition or malnutrition in women is common because of limited resources and lack of awareness 

about food habits. On the other hand, in developed areas, therefore, insufficient food habits, lifestyle 

respectively are responsible for the cause of undernutrition in women, as a result of which dysfunction of 
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reproductive organs occurs(26,27). Several studies reveal that decreased intake of food(28), prolonged 

malnutrition and negative energy balance maybe responsible for delaying in the timing of puberty(29,30), 

increased in the ovulation disorders(31) and also reduced fertility in females. Abnormal nutritional status 

and low energy state are usually seen in females and also suffered with polycystic ovarian disorders, 

hypothalamic ammenorhea and dysfunction of luteal phase(32). About 4-9% of normal reproductive age 

group females pron from huge risk of dysfunction of luteal phase, which is able to endometrium less 

receptive for the process of implantation, as a result loss of early pregnancy and eventually causing 

infertility(33). 

Importance of good, healthy and poor food plays a crucial role in females of child bearing age, who want 

baby and for pregnant , lactating mothers at the time of perinatal, neonatal period and also at the time of 

first year of life of infant(34). Maternal nutritional status refers to as her capacity to conceive, attain 

healthy pregnancy, development of fetus, breast milk production(35). It is very interesting to know that 

the diet of mother and father at the time of preconception, is able to produce the healthy gametes and 

development of healthy fetus is not well understood. Recent research reveals that the consumption of 

essential nutrients, proteins, essential fatty acids, bioactive compounds are responsible for declining the 

risk of pregnancy related problems(36). Deficiency of Fe is mostly found in pregnant females and 

reproductive age group females(37) and this will increase the incidence of postpartum haemorrhage(38). 

Insignificant dietary habits and maternal undernutrition or malnutrition at the time of pregnancy, causing 

pregnancy problems like early miscarriage, gestational diabetes, PTB, LBW, IUGR, birth defects and so 

on(39,40). 

Nutritional effect at gene level and on neuroendocrine function 

Deficiency of food leads to inhibit the hypothalamic pituitary gland axes at CNS level that affect GnRH 

pulse generator. When GnRH production is decline, it causes inhibitory effect on cascade pathway, it 

decrease the secretion of gonadotropin, reduced development of follicles, decrease synthesis of gonadal 

steroids. HPG axes may affect the nutrient status which affects fertility by different phenomenon (Fig 2). 
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Deprivation of glucose may affect the hypothalamic neurons. In gonads, the sufficient level of glucose is 

crucial for the process of oogenesis and also development of embryo(8). The signalling pathway of insulin 

controls the development of follicles and ovulation by insulin/ IGF receptor, AKT, PTEN, PI3K, IRS, 

Rheb and mTORC mediators(11). Increased or decreased levels of insulin may lead to incomplete 

maturation of follicles and cause anovulation, formation of ovarian cyst etc(41). Such signalling pathways 

often adjusted by adipokine hormones which is secreted by adipose tissue which plays the crucial role in 

preventing from various disease like obesity, cardiovascular diseases and various metabolic 

syndromes(42). Adipokine like adiponectin, resistin, apelin, chimerin and so on, that are responsible for 

associating HPG axes, formation of steroids, ovulation, implantation of embryo and also on 

pregnancy(43). Adiponectin in follicular fluid, oocyte, theca cells, corpus letup, uterus, granulose cells(25) 

indicates the significance in development of follicles, receptivity of uterus at the time preimplantation 

period(44). 

PUFA is responsible for providing structure and also maintain oocyte’s cell membrane. Beta oxidation of 

fatty acids is important for the maturation of the oocytes. Fatty acids are responsible for the 

prostoglandinogenesis and steroidogenesis that controls many reproductive functions. Inactivation of 

metabolism, genes, for lipids like LXR, PPAR, FXR etc, which is capable for sub fertility or we can say 

that sterility suggesting the function of fatty acids in male and female reproduction. mTORC complex acts 

on an amino acid sensor and is mainly delicated to leaking as well as glutamic acid presence. Activity of 

mTORC is rapidly reduced or decline in the depletion of amino acid and as a result of which it reduces 

the reproductive ability(45). 

Obesity and infertility 

 In females, obesity is associated with various factors like PCOS, infertility, insulin resistance and 

irregular menses. The consequences of obesity in females include various metabolic, reproductive and 

psychological problems. These effects are related to alarms in neuroendocrine systems. Infertility risk is 

three times more in obese women than non-obese women. Researchers have found a decreased fertility 

rate with corresponding increase in BMI in obese women. Women with a BMI greater than 30 kg/m2 are 

at a high risk to neural tube defects, spina bifida, orofacial defects during pregnancy.Obese women have 

a predisposition to maternal death, miscarriages, UIT infections, anencephaly, gestational diabetes, 

intrauterine death, post- pregnancy complications, postpartum hemorrhage, hypertension and 

miscarriages. The visceral adiposity is increased that increases the time of conception. The spike in 

miscarriage in women is a result of PCOS. These patients have an increased body fat ratio as compared to 

healthy women. The reproductive age is shorter in obese women because menopause is earlier in these 

women. Apart from body fat ratio, body fat distribution also affects fertility. The insulin resistance in 

obesity with PCOS women can lead to increased 

androgen production resulting in premature follicular atresia and hyperandrogenism. The insulin 

sensitivity and ovulation can be regained in overweight women by weight loss. 

The assisted reproductive technologies are also affected by obesity. IVF pregnancy chances are decreased 

by 0.84 with a mere increase of one unit in BMI. The metabolic fluctuations in obese women can cause 

complications in implantation and oocyte quality. The development of embryo is also affected. A slight 

resistance to exogenous gonadotropins and reduced fertility is seen in obese women undergoing IVF due 

to higher gonadotropin levels. PCOS and obesity are interrelated. Not all PCOS women are obese but 

most PCOS women have infertility problems. Some drugs and lifestyle mediations can manage PCOS. 

These women have high leptin concentrations than expected with their BMI. The pathophysiology of 

obesity and its metabolic and hormonal consequences are affected by several factors like leptin, insulin 

growth factor, insulin, estrogens, and some cytokines. 
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Obesity influences neuroendocrine system:  

Adipose tissue turns as an endocrine organ and secretes bioactive adipokines that regulates the immune 

system, glucose and lipid metabolism pathways. Excess weight gain influences the hypothalamicpituitary 

gland and consequently the luteinizing hormone. High LH concentration decreases the chances of 

conception. Hyperandrogenemia is caused by insulin fluctuations due to obesity which leads to the 

decrease in sex hormone binding globulin concentration. Estrogen levels are increased in obese women 

because obese women have more adipose tissue and aromatase in adipose tissue converts peripheral 

androgens into estrogens and these estrogen levels interfere with follicular development which inhibits 

FSH secretion and causes ovulation. Leptin is one of the factor that affects hormonal consequences of 

obesity. Leptin regulates the HPG axis and acts as an indicator of body fat ratio. The leptin stimulation 

can increase the basal metabolic rate and decrease appetite. In an experimental study on rodents, mutations 

in leptin and leptin receptor gene can cause obesity and infertility. The variations in neuroendocrine system 

can cause disturbed neuro-regulation of the hypothalamic-pituitary-ovarian axis in obese women that 

affects fertility, conception and post pregnancy consequences. Eating disorders and infertility 

The abnormal eating patterns for weight regulation and diet consciousness about one’s body shape and fit 

leads to some psychological medical conditions called eating disorders. Extreme controls of weight can 

lead to conditions like anorexia nervosa, bulimia nervosa and binge-eating disorder coexisting with other 

symptoms like depression, stress and anxiety disorders. Reproductive system is highly sensitive to any 

kind of stress whether psychological or physiological that can cause conditions like amenorrhea or 

irregular menstruation cycles. If eating disorder is undetected in conceiving women, it can cause several 

birth defects and is equally harmful to mother. Mothers with eating disorder have two times higher chances 

to have low birth weight babies as compared to non-eating disorder women. A recovery from ED and 

gaining normal weight still predisposes a women to 5-44% risk of amenorrhea because of prolonged 

history of under nutrition. Women with eating disorder have an increased risk of IVF failure than normal 

weight women. The abnormal eating habits of ED patients are often underestimated by them as their 

routine behavior but it can leave a long term damage. It has an impact on fertility that is associated with 

factors like physiological stress, lower BMI and under nutrition. 

Physiological, psychological stress and reproductive function: 

Maintaining homeostasis is a very challenging task for human body. One of the major factors disturbing 

this homeostasis is stress and maintaining homeostasis in these stressful conditions demand additional 

efforts. Stress stimuli are triggered in these conditions that stimulate nervous, endocrine, and immune 

system and affects not only physically and psychologically but also physiologically. The effects of stress 

are adverse in females especially working women due to their constant juggle between professional and 

personal life in addition to societal pressures. Symptoms like mood swings and inappropriate dietary 

patterns eventually leading to malnutrition and obesity are caused due to stress induced hormonal changes 

which further leads to reduced fertility. Long lasting or chronic stress can root for rise in the levels of 

corticotrophin-releasing hormone (CRH) that promotes uterine myometrium contractions by cytokine 

induced labor pain. Along with this, it also causes anovulation, functional hypothalamic amenorrhea 

(FHA), irregular menstrual cycles, disruption, and reduction in hormones like Gonadotropin releasing 

hormone (GnRH), Follicular stimulating hormone (FSH) and Luteinizing hormone (LH) and result in 

disturbed neuro- endocrine function and subfertility. 
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Effect of stress on neuroendocrine function: 

The HPG (hypothalamus, pituitary, and gonads) axis gets disturbed thereby altering the reproductive 

functions due to stressful conditions. The stress related hormones thus secreted show severity based on 

the magnitude and duration of the stress stimulus.  

Adrenal gland plays a critical role in stressful conditions as it secretes stress hormones triggering various 

physiological responses in these conditions. The hypothalamus secretes corticotropin-releasing hormone 

(CRH) induced by stress stimulus which further releases adrenocorticotropin hormone (ACTH) from the 

pituitary. This signals adrenal gland to secrete corticosteroids, mainly cortisol. [52] The secretion of 

ACTH is administered by adrenal glucocorticoids by feedback mechanism. [52] A study showed that 

adrenalectomy interrupts the negative feedback mechanism and increases the release of CRH and ACTH 

along with vasopressin (VP) from the parvocellular neurons. An increase in the levels of cortisol in 

circulation triggers release of GnRH induced LH release which results in LH induced ovulation having 

critical dysregulation of the HPO axis and causing complication in follicle maturation, ovulation, and 

pregnancy. CRF acts as a mediator and a neurotransmitter in the CNS managing stress responses. The 

importance of CRF in stress- induced inhibition of reproductive functions is evident from close anatomical 

similarities between the CRF and GnRH releasing neurons along with the presence of CRH in the 

circulation during stressful conditions.  

A study was performed on rats in which the rats were injected with CRF antagonists in their brain 

ventricles. This showed an inversion in the inhibitory effect on LH secretion. The CRF immunoreactive 

cells were seen not only in the parvocellular neurons of paraventricular nucleus (PVN) but also 

diencephalic, telencephalic, brainstem and paraventricular nuclei of preoptic area. Rats were monitored 

during estrous cycle, to check the activity of CRF neurons in the ventromedial parvocellular neurons of 

PVN. It proposed a latent role of CRH in regulating LH levels during non-stressful situations and 

hypothesized a possibility of direct interaction of CRF and β-endorphin neurons with GnRH neurons of 

Medial preoptic area (MPOA) decreasing its activity. [51] 

Physical stress caused during inflammation produce cytokines that can activate the hypothalamus to 

release CRH and POMC (pro-opiomelanocortin) derived peptides that causes rise in the levels of 

glucocorticoids and obstruct steroid synthesis in the ovaries thereby causing reproductive disfunction. [53] 

Chronic stress, if continued for a longer period do not control the pituitary signals and responses to GnRH 

due to desensitization after a certain point. High activity of Serotonin had been observed in the raphe 

nucleus during stress which suggested its involvement in the decreased GnRH activity. There is a 

correlation between stress and cortisol levels in regulation of many important endocrine functions. 

Estrogen and cortisol or glucocorticoids possess similar binding sites within the promoter region of similar 

target genes and due to overlapping signaling pathways they regulate the transcriptional activity of many 

genes antagonistically. An increase in the cortisol levels leads to a reduction in T3, T4 and TSH and 

regulate the effect of thyrotropin releasing hormone on TSH. Chronic stress also interrupts with the energy 

balance and change the homeostasis of the body from reproductive function to a survival viewpoint and 

suppressing the HPT (hypothalamic-pituitary-thyroidal) axis causing shift in anabolic to catabolic state. 

[53] 

Every individual experience small amount of stress in day-to-day life but this stress when prolonged 

causes other physiological and psychological difficulties such as anxiety. Women have a profound effect 

of stress on their reproductive cycle. Whereas infertility in women leads to other cascade of stressful 

events due to reasons like failures in ART procedure, societal humiliation related to infertility and no 

conception after IVF, often aggravates stress. A psychological support and intense care by family 

members and proper therapeutic counselling can help in coping these situations. 
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Disturbed Circadian Clock and Reproductive Function: 

Circadian clock is a repeated sleep wake cycle that oscillates on a 24-hr rhythm observed in living beings. 

It is controlled by suprachiasmatic nucleus (SCN) located in the anterior hypothalamus region and 

regulated by melatonin which is responsible for pubertal development by regulating HPG axis. [54] It is 

known to suppress ovulation in humans by interfering with LH secretions. Evidence such as presence of 

melatonin in follicular fluid and presence of melatonin receptors on granulosa cells reveal the importance 

of melatonin in oocyte development. [54] 

Alcohol consumption, smoking and caffeine 

Today generation belonging more to modernity has started using alcohol, smoking, caffeine and other 

substance as their lifestyle. Sometimes peer pressure and some other times personal choice in spite of 

being educated of their harmful effects,  are consumed in full form .To escape from regular psychological 

stress and everyday tensions, they don’t realize when their body get dependent on  these. Major target of 

these are women pregnant women and women of reproductive age exposure to teratogenic and other 

severe components poses a direct link to pre-pregnancy and hence increase in infertility. [55] 

Alcohol 

Being unaware of pregnancy till first trimester as most of the times when its unplanned, women 

unknowingly put their fetus at the risk of developing neuronal diseases, as major of these are those 

development takes place in the first month of gestation .Researches from so long has been till now, not 

succeed, in establishing direct link between alcohol and infertility [56-58]. However ,  a few studies have 

declared the effect of high doses that is more than 3 drinks  in one occasion can direct link to menstrual 

irregularities , natural unwanted abortion, decrease birth weight , fetal hypoxia, fetal alcohol 

syndrome(FAS) , IUGR , post natal stunted growth[59] , birth defects , neural tube defects(NTDs)  and 

developmental disabilities.[60] 

 One more study concluded that the reason for spontaneous abortion decreased conception rate by 50% 

and decrease implantation rate as consumption of alcohol ranging from one drink/week to 5 units/day 

.Regular increase in the congenital heart defects, esophagealartesia and matured depression is credited to 

preconception alcohol [56, 60, 61]. And risk of preterm delivery is all attribute to consumption of more 

than 7 drinks a week during pregnancy. 

Effect of Alcohol on Neuroendocrine Function 

An increase in the plasma ACTH and glucocorticoids  via the enhanced release of CRH from the 

Hypothalamus, and increase in the level of estrogens [62] and decrease in the hypothalmic secretion of 

GnRH& GRH have  found to be directly associated  with consumption of alcohol. 

 Increased estrogen level, decreases the FSH levels and effect follicular development and ovulation 

process. But research is still continued in exploring the exact mechanism.  Hyper prolactanemia in females, 

which can interfere ovulatory function and thus cause galactorchea (excessive milk secretion)(126),  is 
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associated directly with intake of about 75-247 ml of alcohol Evicardian Systems, which is necessary for 

controlling endocrine axis functions also suffers a lot due to chronic alcohol intakes And this in turn "cause 

Dyrsregulation of clock genes period (Per 1, Per 2 Per 3) clock, small and Cryptochrom (Cryl 1, cryl 2). 

Oscilery characteristics of hormones secretion [63]. 

Smoking 

Increased cases of ovulatory disorders and after effects as early pregnancy loss, preterm delivery, low 

birth weights are all associated with excessive smoking (both direct & indirect) in young females[64].   

Nicotine, the root cause of tobacco being severe to human body, can readily gain access to breast milk 

and fetal compartments, thus attacking neuro development of fetus [65]. Decrease in the rate of ovarian 

reserve, fertilization and pregnancy are easily detected in women who smoke [66]. Psychological stress is 

supposed to be the major reason for its intake, and thus this  sensitize the child for developing depression 

in after stages of life, mostly in those who are light / heavy weight at birth [67, 68]. 

Effect of smoking on neuroendocrine system  

HPA axis hormones such as ACTH and cortisol are found to have been affected heavily by smoking [69]. 

Increase in FSH, so low estrogen level [70] and these altered levels of FSH and progesterone hormone in 

woman, with habit of smoking 10-20 cigarettes per day [71]. Alterations in endocrine hormone, with 

compromised uterine environment probably, are real reasons of menstrual irregularities, ovulatory 

disorders and lower pregnancy rates. 

Caffeine 

Coffee, tea, cocoa, soft drinks and medications possess caffeine in them and excessive intake of this 

increase the risk of general toxicity, cardiovascular diseases, bone dysfunction, cancer, infertility and even 

can cross placental affecting fetal growth directly [72], also increase in risk of spontaneous abortion and 

LBW [73], and delayed conception [74]. Fetal loss at doses > 300mg/day,>400mg/day, and > 900mg/day 

compared with < 150mg/day has been noticed [75]. Even in animal models, caffeine direct effect on CNS 

such as neural tube closure has been reported [76]. 

Effect of caffeine on neuroendocrine function  

Few studies in one side reflected the increase level of SHBG, while others have shown decrease in E2 

levels by caffeine intake [77]. In vivo analysis of caffeine’s dose in female rats gave result as directly 

affecting vaginal opening, estrus cycle and ovarian weight [78].Further study in animal models, proved 

inhibition of oocyte maturation and increased steroid synthesis via phosphodiesterase inhibition [79,80]. 

Interference in estrogen metabolism via inhibition of aromatase (key enzyme required for converting 

androgens in to estrogens) [81]. Increased risk of benign breast cancer has also been reported through 

some studies [82]. 
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Majority studies came out with results which are associated effects, and only a few succeed to show the 

exact mechanism, showing clearly the pathways affected by consumption of smoke, alcohol & caffeine. 

The major effect of all these three is risk of infertility but again can be considered as an independent risk 

factor for their associated conditions. 

Effects of Elicit and Pharmaceutical Drug intake  

Non- medical use of recreational drugs (Cannabis, cocaine etc) are associated on a social, behavioral, 

physical problems and their effect depends on duration of exposure, dose physical & menstrual status of 

individual, the route of administration [83]. Females, addicted to these during preconception period or 

pregnancy, result in pregnancy complications such as LBW, preterm delivery, IUGR, placental abruption, 

high risk of infant mortality, neonatal abstinence syndrome, higher chance of HIV transmission [84,85]. 

Marijuana and Cannabinoids disturbs[86] the processes leading to spontaneous abortions, infertility by 

have direct impact on implantation failure and embryo development [87].Not much has been found on 

effects on cocaine on female. But a few studies do found a link between ovarian dysfunction, placental 

abruption and caffeine [88,89]. 

Psychoactive compound in marijuana and cannabinoid derivative is tetrahydrocannabinol (THC), 

cannabinoid receptor, found in neurological tissues, testis, vas deference, urinary bladder, ovary, uterine 

endometrium and the receptor CB2 is found in immune cells [90]. Endogenous cannabinoids and 2-

arachidanoylglycerol also bind to some receptors as THC [91]. Although THC and other cannabinnoids 

don’t show direct estrogenic activity, they can interact with estrogen receptors [92]. Marijuana 

consumption can decrease plasma LH level was seen in follicular phase or post menopausal women [93]. 

Cannabis administration in rats resulted in decreased prolactin release [86]. In-vitro studies elucidated 

THC interferes with trophoblast proliferation [94] and turnover [95], during the entry stages of pregnancy, 

affecting placentation. 

Chemicals & Toxicants Affecting Reproductive function Pesticides and Endocrine Disruptors. 

Breathing problems, headaches, neurological, skin problems, immune System dysfunctions, cancer and 

reproductive defects are found in humans when exposed to pesticide. Effects are directly related to the 

time for which they are exposed. In females, effect is seen on their fertility, premature child birth, 

spontaneous abortion, development aberrations, multiple ovarian disorders [96]. High level exposure is 

seen to alter time-to-pregnancy in female [97]. Women more exposed to pesticides are found to miss 

periods more often [98].Pesticides are known to interfere with hormone, post receptor activation, hormone 

receptor recognition and binding, hormone synthesis, storage and release and so ovarian cycle dysfunction 

[99]. Pesticides can mimic endocrine hormones and bind the receptors [100]. These are direct effect on 

endocrine System a various environmental system and various environmental chemicals act as Endocrine 

disrupting chemical. 
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 Data concerning effect of EDCs on fertility are limited, but wide studies have recalled their effects on 

reproductive systems of both sexes. And in females, are seen to effect intrauterine heath and thus 

development of fetus as can easily transfer through placenta and present in breast milk [101]. DDT and 

methoxychloro possess estrogenic properties [99], and so they binding to estrogen receptor, cause decrease 

production of GnRH by hypothalamus via negative feedback system, resulting in decreased LH and FSH 

secretion and this in turn result in reduced levels of estradiol and a disrupted to hormonal cycle. Pesticides 

such as Prochloraz and fenarimol inhibit estrogen biosynthesis through the inhibitions of CYP19 

aromatase activity in vitro, so preventing conversion of androgens into estrogens [102]. Dithiocarbonates 

such as sodium N- Methyldithiocarbonate (SMD) and others have been found to hinder dopamine-beta-

hydroxylase activity resulting in decreased conversion of dopamine to nor epinephrine [99]. So causing 

altered hypothalamic catecholamine activity responsible for generating proestrus surge in LH, which is 

stimulating ovulation in rats [99]. Ketoconazole possess the potential to inhibit CYP450 - dependent 

monoxygenases and progesterone synthesis [103]. These harmful chemicals have direct effect on 

endocrine system. 

Exposure of Environment and Occupation 

 Air  Pollution 

Most common concern for human health is environmental pollution. Pollutants in the air generates free 

radicals or ROS such as NO2, O3 and this produces stress that can effect production of ovary, follicles 

and various ovary functions (104). There is increase in chance of cell death, mutations and 

hypermethylation due to oxidative stress produced by ROS (17). It has been seen in various studies that 

pollutants has adverse effects on human health as in cases of LBW, preterm birth, fetal growth retardation. 

Various studies conclude that by 2050 premature mortality will be double due to air pollutants (105). 

Females who have exposure to benzene shows menstrual irregularities and those with exposure to 

automobile pollutants show decline in the level of estradiol in follicular and also in the luteal phase (106). 

Noise Pollution 

Noise pollution can be the cause of agitation, depression, anxiety, sleep pattern disturbed, sexual 

impotence and instability of emotional state (107). High heart rate, increased level of blood lipids, 

hypertension, increase in epinephrine and the norepinephrine can be seen due to the daily exposure to 

noise that is in range of 65 and 85 dB (108). However there is no direct impact of noise pollutants on 

fertility so far. 

Heavy Metals 

Reproductive problems can be caused by exposure of various heavy metals (lead, mercury, cadmium, etc.) 

as these metals accumulate in vital organs of the body. Exposure to heavy metals result in risk for 

spontaneous abortion, intrauterine fetal deaths and restriction in the fetal growth (20,109). In Chinese 

population based study it was found that there is an incline in risk of preterm birth when the mother is 

exposed to cadmium (110). 

Occupational Exposure 

There are various health issues that results due to individual lifestyle choices and work space. Chemicals, 

solvents used in dry cleaning, paints, pharmaceuticals, farming, metal industry, mining, and other fields 

have impact on the reproductive health of individual (111). Females that work in homes are also at risk 

due to use of coal for cooking and heating that result in increasing the risk for neural tube defects in the 

infants (21). 
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Radiation Exposure 

Germ cells are affected due to radiation exposure which result in disrupted sex steroid formation. Various 

naturally occurring radiation or the radiation from medical sources or the radiation that are ionizing that 

include X-rays, gamma rays and radiation that are non ionizing that include ultrasound, electromagnetic 

rays they alter the tissue by changing the structure of DNA, proteins and producing free radicals can have 

long term effects(112). Ionizing radiation are more harmful as it changes structure of DNA, proteins and 

damaged the cells and the severity depends on the dose of radiation. Radiation dose of more than 0.1Gy 

(10rad) during the time of pregnancy increases the risk for the impanation failure,  mental retardation and 

various NTDs(113). Cancer patients with exposure to gamma radiation shows premature ovarian follicles 

and depletion in ovarian follicles(114). Banking of embryos, oocyte cryopreservation as well ovarian 

tissue ,ovarian suppression and GnRH agonist therapy, ovarian transposition are some options that a 

female cancer patients can consider before radiation so that they can preserve their fertility (115). 

Socio-Economic and Demographic Factors 

Infertility issues around the world is seen in 12% of couple a recent report shows. Causes of infertility are 

characterized to two categories primary and the secondary. Primary infertility is due to hormonal, genetic, 

congenital defect or reproductive system disorder. Secondary infertility is due to lifestyle or occupational 

disorders. Other factor include age, socio economic status and high parity (23). Awareness, education, 

better emploment rate, female literacy, family planning can reduce the chances of infertility (116). Age 

plays a key role as with advancing age (> 35 years) female fertility declines due to limited number of 

oocytes 

Different socioeconomic populations show different trends in fertility, women in rural area have high 

fertility rate than the urban women. High socioeconomic status women tends to have better health due to 

frequent use of better medical facilities as compare to low status women. All these factors along with the 

genetic as well as environmental factors determine overall health of female and the progeny in whole a 

family(117). 

Infertility due to Sexually Transmitted infections and sexual violence. 

Infections related to female reproductive  tract can cause physical, psychological consequences, infections 

related with bacterial, candida, and trichomonas have no serious impact while chlamydia and gonorrhoea 

can result in infertility in females, STIs if not treated affect female reproductive system and cause 

inflammation of pelvic region, and increase risk of fallopian tube infertility, ectopic pregnancy and 

chances of contracting and transmitting HIV (23,120,121). It is seen that HIV positive women have lower 

fertility than HIV negative whether we use ART or not (122). 

Physical and psychological trauma due to sexual violence affects the female reproductive system causes 

fallopian tube infertility that too is undetected (123). Studies shows women experiencing sexual and 

parental substance abuse in childhood experienced fertility problems with amenorrhea that lasts for long 

(124). Cases with IPV against women shows chances of unintended pregnancy, antepartum haemorrhage 

with preterm birth, and risk of miscarriage (125,126,127). Abusers controlling behaviour in case of 

abusive relations thus affect the reproductive health (126). Studies in coming years are intended to find  

mechanism behind associations of physical and psychological violence and the affect on female infertility. 

Conclusion 

In this review infertility in women is associated with various lifestyle and environmental factors and some 

other factors that include stress, air pollution, obesity, noise pollution, alcohol consumption, smoking 

habit, socio economic factors. These factors result is malnutrition or obesity depend in which direction 

the imbalance curve goes it affects the HPG axis and GnRH secretion. 

Insufficient nutrition and lifestyle behaviours that lead to obesity disrupts the insulin-signalling pathway 

which maintain the ovary formation thus result in ovarian dysfunction and other ovulatory disorders. 
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PCOS is among the major causes of the infertility when associated with stress and obesity. Cortisol level 

in women is 19% more than in men (118), and periodic secretion of cortisol is different at all the stages 

of the menstrual cycle. Exposure to stress due to various physical or sexual abuse or other factors for long 

time can indulge individual to depression, anxiety and other behavioral disorders and thus alter the basal 

level and increases ACTH levels. It is seen that women with stressed condition have low level of plasma 

estrogen and high androgen levels. 

LH/FSH secretion affects ovulatory functions and it is seen is affected by high level of cortisol that affects 

secretion of CRF in the brain. Interaction  between β-endorphin , CRF, and GnRH neurons is seen. Obesity 

in early childhood and depression in reproductive years results in higher levels of estrogen and increased 

glucocorticoids level that affects HPA and HPG axes. All these stressed conditions can be controlled by 

positive family interventions, psychological support and counselling. 

The exact mechanism on reproductive function of melatonin is  not yet known but alteration in its level 

result in menstrual irregularities and dysmenorrhea in females. In night shift workers there is difference 

in lipid and glucose metabolism which occur as result from risk of obesity, sleep deprivation and dietary 

patterns. Various studies shows that alcohol, caffeine, and smoking alter the level of estrogen E2, FSH, 

ACTH and HPA and HPG axes. THC in marijuana and other derivative of cannabinoid  interacts with the  

estrogen receptor and reduced the LH level. Recreational drugs disrupts menstrual cycle, ovary formation, 

placentation as shown by in vivo and in vitro studies. 

Environmental pollutants impact on human health is seen and its affect on reproductive health is proven 

in various animal models. Many toxicants and pollutants as they increase oxidative stress it affect 

ovulation, follicle formation and stages of menstrual cycle and can cause infertility. 

Socioeconomic status affect the emotional health of female, while fertility rate is higher in rural areas then 

urban inspite difference in socioeconomic state but they are at the high risk for complication during the 

pregnancy due to lack of awareness and poor health status. Female health can be improved with family 

support, awareness, counselling, psychological support, awareness and improving the social stigma of 

anxiety, depression , drug abuse restrict the people from considering the professional help. 

Considering negative affect of environmental, lifestyle factors on the reproductive health should be 

considered by the policy makers so as to provide low status people with better medical help so as to 

prevent the reproductive disorders and complications in infants due to exposure to chemicals during 

pregnancy. 

Diagnosis 

1.For diagnosing the uterus and fallopian tube various screening method can be used that is ultrasound, 

hysterosalpinography, hysteroscopy, fertiliscopy and laparoscopy. Pap smear test  for determining the sign 

of infection in pelvic regions. Adenomas that are small as 3-5nm can be detected by Magnetic Resonance 

Imaging (MRI) by combining these imaging methods we can confirm the diagnosis. 

2.Chronic renal failure can be detected by measuring blood urea nitrogen and creatinine as it can be one 

of the cause. 

3. If patient is postmenopausal or had a hysterecotomy done pregnancy testing is not required while in all 

cases it is required for the diagnosis. 

4. In cases of acromegaly IGF-1 is measured. 

5. Plasma level of hormones is measured like luteinizing hormone(LH) for ovulation , discovering 

pituitary gland disorder, FSH for ovarian reserve and thyroid stimulating hormone (TSH) for thyroid gland 

disorder(128). 

6.For detecting antisperm antibodies which can be present in the blood and vaginal fluids immunological 

test are done. Detection of various antibodies that destroy the spermatozoa is done by conducting antibody 

infertility blood test. 
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7.Soon after the intercourse postcoital test can be done for checking survival of sperm in the cervical 

mucous. 

Infertility preventions: 

 Carrying out a healthy lifestyle -Smoking and alcohol should be avoided, regular exercises, 

maintaining balanced diet, taking vital nutrients and maintaining normal body weight. 

 Detecting and treating pre-existing disease – Controlling the chronic disease such as diabetes, 

hyper and hypothyroidism help in improving fertility. Frequent screening and tests on regular basis 

for detecting early sign and symptoms of infections. 

 STD’s can be prevented by practicing safer sex or abstinence, usage of various contraceptive 

method such as male condoms and vaginal sheath. 

 Not delaying parenthood – After 27 years of age fertility starts to decline and the rate of declining 

increasing after age 35(129). Females with mothers who have problems regarding pregnancy are 

at high risk of premature menopause this can be prevented by not delaying the age of fertility or 

parenthood. 

 

Treatment: 

It includes- 

● Weight declining tablets: In obese females who are anovilatory infertile females, a loss of 5-10% weight 

of the body often discovered to be sufficient to restore functioning of reproductive organs in 55-100% of 

females within six months (130). 

● Baptism of releasing of ovum from Graffian follicle using gonadotropin, HMG respectively.  

● Bromocriptine in the females who are suffered from hyperprolactinemia. 

● Combination of Clomifene Citrate with HMG (131). 

● Hormonal therapy like Pergonal. 

● Surgical mediation. 

● AI: It may be attained by Intracervical or Intrauterine Insemination. 

● IVF: It often used to treat females with damaged fallopian tubes and Endometrosis or sometime in case 

of unsolved infertility. It requires the presence of a functioning fallopian tube and procedures like GIFT, 

ZIFT or ZIFT-ET, a combination of GIFT as well as IVF. 

● ISCI: It is usually used when Male fertility is the major problem. It includes injected a single sperm cell 

into the egg which is obtained from IVF 
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Abbreviations: 

LBW-low birth weight 

PTB-Preterm birth  

IUGR-Intra uterine growth retardation  

PUFA-Poly unsaturated fatty acids 

HPG axis-Hypothalamic pituitary gonads axis 

SSBG-Sex hormone binding globulin  

TGF-Transforming growth factor  

MPOA-Medial preoptic area  

ACTH- Adrinocorticotropin releasing hormone  

HPA-Hypothalamic pituitary adrenal  

HPT-Hypothalamic pituitary thyroidal 

NTD-Neural tube defect 

THC-Tetrahydrocannabinol 

SMD-Sodium N-methyldithiocarbonate 

 

Acknowledgement: 

We thank Renu Bala , Vertika Singh, Singh Rajender, Kiran Singh . Environment, lifestyle, female 

infertility, for the permission to reproduce fig.1 of various lifestyle and environment factors that effect 

female infertility ,fig.2 of nutrition and energy balance that controls HPG axis and control reproductive 

homeostasis and various phenomenal and its control by various pathways, used in our publications. 

 

References: 

1. Wood JW. Fecundity and natural fertility in humans. Oxf Rev Reprod Biol. 1989;11:61–109. 

 2. Agarwal A, Mulgund A, Hamada A, Chyatte MR. A unique view on male infertility around the globe. 

ReprodBiolEndocrinol. 2015;13:37.  

3. Dees L, Skelley CW. Effects of ethanol during the onset of female puberty. Neuroendocrinology. 1990;51:64–9. 

 4. Fuxe K, Andersson K, Eneroth P, Härfstrand A, Agnati LF. Neuroendocrine actions of nicotine and of exposure 

to cigarette smoke: medical implications. Psychoneuroendocrinology. 1989;14:19–41. 

 5. Painter RC, Roseboom TJ, de Rooij SR. Long-term effects of prenatal stress and glucocorticoid exposure. Birth 

Defects Res Part C Embryo Today Rev. 2012;96:315–24. 

 6. Nagata C, Kabuto M, Shimizu H. Association of coffee, green tea, and caffeine intakes with serum 

concentrations of estradiol and sex hormone-binding globulin in premenopausal Japanese women. Nutr 

Cancer.1998;30:21–4.  

7. Regan L, Owen EJ, Jacobs HS. Hypersecretion of luteinising hormone, infertility, and miscarriage. Lancet. 

1990;336:1141–4. 

 8. Sutton-McDowall ML, Gilchrist RB, Thompson JG. The pivotal role of glucose metabolism in determining oocyte 

developmental competence. Reproduction. 2010;139:685–95.  

http://www.ijcrt.org/


www.ijcrt.org                                               © 2022 IJCRT | Volume 10, Issue 8 August 2022 | ISSN: 2320-2882 

IJCRT2208266 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c137 
 

9. Temel S, van Voorst SF, Jack BW, Denktaş S, Steegers EAP. Evidence-based preconceptional lifestyle 

interventions. Epidemiol Rev. 2013;36:19–30. 

 10. Lobaccaro JMA, Gallot D, Lumbroso S, Mouzat K. Liver X Receptors and female reproduction: when cholesterol 

meets fertility! J EndocrinolInvestig. 2013;36:55–60.  

11. Dupont J, Scaramuzzi RJ. Insulin signalling and glucose transport in the ovary and ovarian function during the 

ovarian cycle. Biochem J. 2016;473:1483–501. 

 12. Haus E, Smolensky M. Biological clocks and shift work: circadian dysregulation and potential long-term effects. 

Cancer Causes Control. 2006;17:489–500. 

 13. Waldhauser F, Weiszenbacher G, Tatzer E, Gisinger B, Waldhauser M, Schemper M, et al. Alterations in 

nocturnal serum melatonin levels in humans with growth and aging. J ClinEndocrinolMetab. 1988;66:648–52. 

https://doi.org/10.1210/ jcem-66-3-648. 

 14. Kloss JD, Nash CO. Women’s sleep through the lifespan. Women’s Heal. Psychol. New York: Wiley; 2013.  

15. Park B, McPartland JM, Glass M. Cannabis, cannabinoids and reproduction. Prostaglandins LeukotEssent Fat 

Acids. 2004;70: 189–97.  

16. Brents LK. Focus: sex and gender health: marijuana, the endocannabinoid system and the female reproductive 

system. Yale J Biol Med. 2016;89:175.  

17. Ding R, Jin Y, Liu X, Zhu Z, Zhang Y, Wang T, et al. Characteristics of DNA methylation changes induced by 

trafficrelated air pollution. Mutat Res Toxicol Environ Mutagen. 2016;796:46–53.  

18. Lim J, Nakamura BN, Mohar I, Kavanagh TJ, Luderer U. Glutamate cysteine ligase modifier subunit (Gclm) null 

mice have increased ovarian oxidative stress and accelerated age-related ovarian failure. Endocrinology. 

2015;156:3329–43. 

 19. Tsamou M, Vrijens K, Madhloum N, Lefebvre W, Vanpoucke C, Nawrot TS. Air pollution-induced placental 

epigenetic alterations in early life: a candidate miRNA approach. Epigenetics. 2018;13: 135–46.  

20. Li J, Wang H, Hao J-H, Chen Y-H, Liu L, Yu Z, et al. Maternal serum lead level during pregnancy is positively 

correlated with risk of preterm birth in a Chinese population. Environ Pollut. 2017;227:484–9. 

 21. Lacasaña M, Vazquez-Grameix H, Borja-Aburto VH, BlancoMuñoz J, Romieu I, Aguilar-Garduño C, et al. 

Maternal and paternal occupational exposure to agricultural work and the risk of anencephaly. Occup Environ 

Med. 2006;63:649–56. 

 22. Mishra B, Ripperdan R, Ortiz L, Luderer U. Very low doses of heavy oxygen ion radiation induce premature 

ovarian failure. Reproduction. 2017;154:123–33. 

 23. Deyhoul N, Mohamaddoost T, Hosseini M. Infertility-related risk factors: a systematic review. Int J Womens 

Heal Reprod Sci. 2017;5:24–9. 

 24. Tremellen K, Pearce K. Nutrition, fertility, and human reproductive function. CRC Press; 2015.  

25. Chabrolle C, Tosca L, Dupont J. Regulation of adiponectin and its receptors in rat ovary by human chorionic 

gonadotrophin treatment and potential involvement of adiponectin in granulosa cell steroidogenesis. 

Reproduction. 2007;133:719–31.  

26. Chavarro JE, Gaskins AJ, Afeiche MC. Nutrition and ovulatory function. NutrFertil Hum 

ReprodFunctKeltTremellen, Karma Pearce, editors. CRC Press;2015:1–26. 

 27. Treasure J, Claudino AM, Zucker N. Eating disorders. The Lancet. 2010;375(9714):583–93.  

28. Wade GN, Schneider JE, Li HY. Control of fertility by metabolic cues. Am J PhysiolMetab. 1996;270:E1–19.  

29. Vigersky RA, Andersen AE, Thompson RH, Loriaux DL. Hypothalamic dysfunction in secondary amenorrhea 

associated with simple weight loss. N Engl J Med. 1977;297:1141–5. 

http://www.ijcrt.org/


www.ijcrt.org                                               © 2022 IJCRT | Volume 10, Issue 8 August 2022 | ISSN: 2320-2882 

IJCRT2208266 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c138 
 

 30. Soliman A, Sanctis V, Elalaily R. Nutrition and pubertal development. Indian J EndocrinolMetab. 2014;18:39. 

https://doi.org/10. 4103/2230-8210.145073.  

31. Chen TY, Stott P, Athorn RZ, Bouwman EG, Langendijk P. Undernutrition during early follicle development has 

irreversible effects on ovulation rate and embryos. ReprodFertil Dev. 2012;24:886–92. 

 32. Legro RS, Dodson WC, Kris-Etherton PM, Kunselman AR, Stetter CM, Williams NI, et al. Randomized controlled 

trial of preconception interventions in infertile women with polycystic ovary syndrome. J ClinEndocrinolMetab. 

2015;100:4048–58. 

 33. Schliep KC, Mumford SL, Hammoud AO, Stanford JB, Kissell KA, Sjaarda LA, et al. Luteal phase deficiency in 

regularly menstruating women: prevalence and overlap in identification based on clinical and biochemical 

diagnostic criteria. J ClinEndocrinolMetab. 2014;99:E1007–14.  

34. Christian P, Mullany LC, Hurley KM, Katz J, Black RE. Nutrition and maternal, neonatal, and child health. Semin. 

Perinatol., vol. 39. Elsevier; 2015. p. 361–72.  

35. Champ M, Hoebler C. Functional food for pregnant, lactating women and in perinatal nutrition: a role for 

dietary fibres? CurrOpinClinNutrMetab Care. 2009;12:565–74.  

36. Twigt JM, Bolhuis MEC, Steegers EAP, Hammiche F, Van Inzen WG, Laven JSE, et al. The preconception diet is 

associated with the chance of ongoing pregnancy in women undergoing IVF/ICSI treatment. Hum Reprod. 

2012;27:2526–31.  

37. Haram K, Hervig T, Ulvik RJ. Hemoglobin, iron deficiency and anemia in pregnant women. Diagnostic aspects. 

Tidsskr Den Nor LaegeforeningTidsskrPrakt Med NyRaekke. 1997;117:962–6.  

38. Kavle JA, Stoltzfus RJ, Witter F, Tielsch JM, Khalfan SS, Caulfield LE. Association between anaemia during 

pregnancy and blood loss at and after delivery among women with vaginal births in Pemba Island, Zanzibar, 

Tanzania. J Health PopulNutr. 2008;26:232. Reprod. Sci.  

39. Han Z, Lutsiv O, Mulla S, McDonald SD. Maternal height and the risk of preterm birth and low birth weight: a 

systematic review and meta-analyses. J ObstetGynaecol Can. 2012;34:721–46. 

 40. Parker SE, Werler MM, Shaw GM, Anderka M, Yazdy MM, Study NBDP. Dietary glycemic index and the risk of 

birth defects. Am J Epidemiol. 2012;176:1110–20. 

 41. Schoeller EL, Schon S, Moley KH. The effects of type 1 diabetes on the hypothalamic, pituitary and testes axis. 

Cell Tissue Res. 2012;349:839–47.  

42. Raucci R, Rusolo F, Sharma A, Colonna G, Castello G, Costantini S. Functional and structural features of 

adipokine family. Cytokine. 2013;61:1–14. 

 43. Hausman GJ, Barb CR, Lents CA. Leptin and reproductive function. Biochimie. 2012;94:2075–81.  

44. Čikoš Š. Adiponectin and its receptors in preimplantation embryo development. Vitam. Horm., vol. 90. Elsevier; 

2012. p. 211–38.  

45. Hara K, Yonezawa K, Weng Q-P, Kozlowski MT, Belham C, Avruch J. Amino acid sufficiency and mTOR regulate 

p70 S6 kinase and eIF-4E BP1 through a common effector mechanism. J Biol Chem. 1998;273:14484–94. 47. Dars 

S, Sayed K, Yousufzai Z. Relationship of menstrual irregu 

 

46. Obesity and infertility: Renato Pasquali et al. CurrOpinEndocrinol Diabetes Obes. 2007 Dec  

47. Sam S, Dunaif A. Polycystic ovary syndrome: syndrome XX? Trends EndocrinolMetab. 2003;14:365–

370. 

48. Dunaif A. Insulin action in the polycystic ovary syndrome. EndocrinolMetabClin North Am. 

1999;28:341–359.  

http://www.ijcrt.org/
https://doi.org/10.%204103/2230-8210.145073


www.ijcrt.org                                               © 2022 IJCRT | Volume 10, Issue 8 August 2022 | ISSN: 2320-2882 

IJCRT2208266 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c139 
 

49. Revised 2003 consensus on diagnostic criteria and long-term health risks related to polycystic ovary 

syndrome. FertilSteril. 2004;81:19–25.  

50.Legro RS, Kunselman AR, Dodson WC, Dunaif A. Prevalence and predictors of risk for type 2 diabetes 

mellitus and impaired glucose tolerance in polycystic ovary syndrome: a prospective, controlled study in 

254 affected women. J ClinEndocrinolMetab. 1999;84:165–169. 

51. McLean M, Thompson D, Zhang H-P, Brinsmead M, Smith R. Corticotrophin-releasing hormone and 

β-endorphin in labour. Eur J Endocrinol. 1994;131:167–72. 

52. S, W. and JA, C., 2021. Glucocorticoids, stress, and fertility. [online] PubMed. Available at: 

<https://pubmed.ncbi.nlm.nih.gov/20595939/> [Accessed 22 November 2021]. 

53. DF;, B. A. M. M. G. S. (n.d.). The stress system in depression and neurodegeneration: Focus on the 

human hypothalamus. Brain research reviews. Retrieved November 22, 2021, from 

https://pubmed.ncbi.nlm.nih.gov/17524488/.  

54. K;, B. R. S. V. R. S. S. (n.d.). Environment, lifestyle, and female infertility. Reproductive sciences 

(Thousand Oaks, Calif.). Retrieved November 22, 2021, from 

https://pubmed.ncbi.nlm.nih.gov/32748224/.  

55. Rosevear SK, Ford WCL, Wardle PG, Hull MGR, Holt DW, Lee TD. Smoking and decreased 

fertilization rates in vitro. The Lancet. 1992;340(8829):1195–96.  

56. Wong-Gibbons DL, Romitti PA, Sun L, Moore CA, Reefhuis J, Bell EM, et al. Maternal 

periconceptional exposure to cigarette smoking and alcohol and esophageal atresia±tracheo-esophageal 

fistula. Birth Defects Res Part A Clin Mol Teratol. 2008;82:776– 84. 

 57. Eggert J, Theobald H, Engfeldt P. Effects of alcohol consumption on female fertility during an 18-

year period. Fertil Steril. 2004;81: 379–83.  

58. Jensen TK, Hjollund NHI, Henriksen TB, Scheike T, Kolstad H, Giwercman A, et al. Does moderate 

alcohol consumption affect fertility? Follow up study among couples planning first pregnancy. Bmj. 

1998;317:505–10.  

59. Kesmodel U, Wisborg K, Olsen SF, Brink Henriksen T, Jørgen Secher N. Moderate alcohol intake in 

pregnancy and the risk of spontaneous abortion. Alcohol Alcohol. 2002;37:87–92. Reprod. Sci.  

60. Harrison PA, Sidebottom AC. Alcohol and drug use before and during pregnancy: an examination of 

use patterns and predictors of cessation. Matern Child Health J. 2009;13:386. 

 61. Malik S, Cleves MA, Honein MA, Romitti PA, Botto LD, Yang S, et al. Maternal smoking and 

congenital heart defects. Pediatrics. 2008;121:e810–6. 

 62. Sarkola T, Mäkisalo H, Fukunaga T, Eriksson CJP. Acute effect of alcohol on estradiol, estrone, 

progesterone, prolactin, cortisol, and luteinizing hormone in premenopausal women. Alcohol Clin Exp 

Res. 1999;23:976–82. 

 63. Perreau-Lenz S, Zghoul T, Spanagel R. Clock genes running amok: Clock genes and their role in drug 

addiction and depression. EMBO Rep. 2007;8:S20–3. 

 64. Stene-Larsen K, Borge AIH, Vollrath ME. Maternal smoking in pregnancy and externalizing behavior 

in 18-month-old children: results from a population-based prospective study. J Am Acad Child Adolesc 

Psychiatry. 2009;48:283–9.  

65. James WH. Potential explanation of the reported association between maternal smoking and autism. 

Environ Health Perspect. 2013;121:a42.  

http://www.ijcrt.org/


www.ijcrt.org                                               © 2022 IJCRT | Volume 10, Issue 8 August 2022 | ISSN: 2320-2882 

IJCRT2208266 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c140 
 

66. Sharara FI, Beatse SN, Leonardi MR, Navot D, Scott RT Jr. Cigarette smoking accelerates the 

development of diminished ovarian reserve as evidenced by the clomiphene citrate challenge test. Fertil 

Steril. 1994;62:257–62. 

 67. Fergusson DM, Woodward LJ, Horwood LJ. Maternal smoking during pregnancy and psychiatric 

adjustment in late adolescence. Arch Gen Psychiatry. 1998;55:721–7.  

68. Lambers DS, Clark KE. The maternal and fetal physiologic effects of nicotine. Semin. Perinatol., vol. 

20. Elsevier; 1996. p. 115–26. 

 70. Cramer DW, Barbieri RL, Xu H, Reichardt JK. Determinants of basal follicle-stimulating hormone 

levels in premenopausal women. J Clin Endocrinol Metab. 1994;79:1105–9.  

 71. Windham GC, Mitchell P, Anderson M, Lasley BL. Cigarette smoking and effects on hormone 

function in premenopausal women. Environ Health Perspect. 2005;113:1285–90. 

 72. Kuczkowski KM. Social drug use in the parturient: implications for the management of obstetrical 

anaesthesia. Med J Malaysia. 2003;58:147–54.  

73. Chen L-W, Wu Y, Neelakantan N, Chong MF-F, Pan A, van Dam RM. Maternal caffeine intake during 

pregnancy is associated with risk of low birth weight: a systematic review and dose-response meta-

analysis. BMC Med. 2014;12:174.  

74. Hassan MAM, Killick SR. Negative lifestyle is associated with a significant reduction in fecundity. 

Fertil Steril. 2004;81:384–92.  

 75. Lassi ZS, Imam AM, Dean SV, Bhutta ZA. Preconception care: caffeine, smoking, alcohol, drugs and 

other environmental chemical/radiation exposure. Reprod Health. 2014;11:S6. 

 76. Ma Z l, Qin Y, Wang G, Li X d, He R r, Chuai M, et al. Exploring the caffeine-induced teratogenicity 

on neurodevelopment using early chick embryo. PLoS One. 2012;7. https://doi.org/10.1371/ 

journal.pone.0034278.  

78. Tinwell H, Colombel S, Blanck O, Bars R. The screening of everyday life chemicals in validated 

assays targeting the pituitarygonadal axis. Regul Toxicol Pharmacol. 2013;66:184–96. https:// 

doi.org/10.1016/j.yrtph.2013.04.002. 

 79. Lucero J, Harlow BL, Barbieri RL, Sluss P, Cramer DW. Early follicular phase hormone levels in 

relation to patterns of alcohol, tobacco, and coffee use. Fertil Steril. 2001;76:723–9. https://doi. 

org/10.1016/S0015-0282(01)02005-2. 

 80. Miao YL, Shi LH, Lei ZL, Huang JC, Yang JW, OuYang YC, et al. Effects of caffeine on in vivo and 

in vitro oocyte maturation in mice. Theriogenology. 2007;68:640–5. https://doi.org/10.1016/ 

j.theriogenology.2007.04.061. 

 81. Strauss J, Barbieri R. Yen & Jaffe’s Reproductive Endocrinology. 2009. 

https://doi.org/10.1016/B978-1-4160-4907-4.X0001-0. 

 82. Odenheimer DJ, Zunzunegui MV, King MC, Shipler CP, Friedman GD. Risk factors for benign breast 

disease: a casecontrol study of discordant twins. Am J Epidemiol. 1984;120: 565–71. 

 83. Downer EJ, Campbell VA. Phytocannabinoids, CNS cells and development: a dead issue? Drug 

Alcohol Rev. 2010;29:91–8. 

84. Fried PA, Smith AM. A literature review of the consequences of prenatal marihuana exposure: an 

emerging theme of a deficiency in aspects of executive function. Neurotoxicol Teratol. 2001;23:1– 11.  

http://www.ijcrt.org/
https://doi.org/10.1016/B978-1-4160-4907-4.X0001-0


www.ijcrt.org                                               © 2022 IJCRT | Volume 10, Issue 8 August 2022 | ISSN: 2320-2882 

IJCRT2208266 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c141 
 

85. Fergusson DM, Horwood LJ, Northstone K, Team AS. Maternal use of cannabis and pregnancy 

outcome. BJOG Int J Obstet Gynaecol. 2002;109:21–7.  

86. Battista N, Pasquariello N, Di Tommaso M, Maccarrone M. Interplay between endocannabinoids, 

steroids and cytokines in the control of human reproduction. J Neuroendocrinol. 2008;20: 82–9.  

87. Bari M, Battista N, Pirazzi V, Maccarrone M. The manifold actions of endocannabinoids on female 

and male reproductive events. Front Biosci. 2011;16:e516. 

 88. Hoyme HE, Jones KL, Dixon SD, Jewett T, Hanson JW, Robinson LK, et al. Prenatal cocaine 

exposure and fetal vascular disruption. Pediatrics. 1990;85:743–7.  

89. Walker QD, Francis R, Cabassa J, Kuhn CM. Effect of ovarian hormones and estrous cycle on 

stimulation of the hypothalamopituitary-adrenal axis by cocaine. J Pharmacol Exp Ther. 2001;297:291–

8. 

 91. Murphy LL, Muñoz RM, Adrian BA, Villanúa MA. Function of cannabinoid receptors in the 

neuroendocrine regulation of hormone secretion. Neurobiol Dis. 1998;5:432–46.  

92. Takeda S, Yoshida K, Nishimura H, Harada M, Okajima S, Miyoshi H, et al. Δ9-Tetrahydrocannabinol 

disrupts estrogensignaling through up-regulation of estrogen receptor β (ERβ). Chem Res Toxicol. 

2013;26:1073–9.  

93. Brents LK. Marijuana, the endocannabinoid system and the female reproductive system. Yale J Biol 

Med. 2016;89:175–91. Reprod. Sci. 

 94. Khare M, Taylor AH, Konje JC, Bell SC. Δ9 - Tetrahydrocannabinol inhibits cytotrophoblast cell 

proliferation and modulates gene transcription. Mol Hum Reprod. 2006;12: 321–33. 

https://doi.org/10.1093/molehr/gal036. 

 95. Small E. Evolution and classification of Cannabis sativa (marijuana, hemp) in relation to human 

utilization. Bot Rev. 2015;81:189– 294. https://doi.org/10.1007/s12229-015-9157-3. 

 96. Sangha GK. Protective effects of wheat germ against the reproductive toxicity of dimethioate 

onfemale rats 2015.  

97. Mrema EJ, Ngowi AV, Kishinhi SS, Mamuya SH. Pesticide exposure and health problems among 

female horticulture workers in Tanzania. Environ Health Insights. 2017;11:1178630217715237.  

98. Idrovo AJ, Sanìn LH, Cole D, Chavarro J, Cáceres H, Narváez J, et al. Time to first pregnancy among 

women working in agricultural production. Int Arch Occup Environ Health. 2005;78:493– 500.  

99. Bretveld RW, Thomas CMG, Scheepers PTJ, Zielhuis GA, Roeleveld N. Pesticide exposure: the 

hormonal function of the female reproductive system disrupted? Reprod Biol Endocrinol. 2006;4:30. 

100. Vandenberg LN, Colborn T, Hayes TB, Heindel JJ, Jacobs DR Jr, Lee D-H, et al. Hormones and 

endocrine-disrupting chemicals: low-dose effects and nonmonotonic dose responses. Endocr Rev. 

2012;33:378–455. 

101. Huo X, Chen D, He Y, Zhu W, Zhou W, Zhang J. Bisphenol-a and female infertility: a possible role 

of gene-environment interactions. Int J Environ Res Public Health. 2015;12:11101–16. https://doi. 

org/10.3390/ijerph120911101.  

102. Vinggaard AM, Hnida C, Breinholt V, Larsen JC. Screening of selected pesticides for inhibition of 

CYP19 aromatase activity in vitro. Toxicol in Vitro. 2000;14:227–34.  

http://www.ijcrt.org/
https://doi.org/10.1093/molehr/gal036
https://doi.org/10.1007/s12229-015-9157-3


www.ijcrt.org                                               © 2022 IJCRT | Volume 10, Issue 8 August 2022 | ISSN: 2320-2882 

IJCRT2208266 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c142 
 

103. Loose DS, Kan PB, Hirst MA, Marcus RA, Feldman D. Ketoconazole blocks adrenal steroidogenesis 

by inhibiting cytochrome P450-dependent enzymes. J Clin Invest. 1983;71:1495– 9. 

104. Hernández-Ochoa I, Karman BN, Flaws JA. The role of the aryl hydrocarbon receptor in the female 

reproductive system. Biochem Pharmacol. 2009;77:547–59 

105. Carré J, Gatimel N, Moreau J, Parinaud J, Léandri R. Does air pollution play a role in infertility?: a 

systematic review. Environ Health. 2017;16:82. 

106. Stamatian F, Goidescu I. Side effects of endocrine disruptors on the human reproductive function. 

Obstet si Ginecol. 2016;64(4): 205–14. 

107. Stansfeld SA, MathesonMP.Noise pollution: non-auditory effects on health. BrMed Bull. 

2003;68:243–57. https://doi.org/10.1093/bmb/ldg033.  

108. Lelieveld J, Evans JS, Fnais M, Giannadaki D, Pozzer A. The contribution of outdoor air pollution 

sources to premature mortality on a global scale. Nature. 2015;525:367. 

109. Wang H, Li J, Hao J-H, Chen Y-H, Liu L, Yu Z, et al. High serum lead concentration in the first 

trimester is associated with an elevated risk of small-for-gestational-age infants. Toxicol Appl Pharmacol. 

2017;332:75–80. 

110. Wang H, Liu L, Hu Y-F, Hao J-H, Chen Y-H, Su P-Y, et al.Association of maternal serum cadmium 

level during pregnancy with risk of preterm birth in a Chinese population. Environ Pollut. 2016;216:851–

7. 

111. Lipscomb JA, Fenster L, Wrensch M, Shusterman D, Swan S. Pregnancy outcomes inwomen 

potentially exposed to occupational solvents and women working in the electronics industry. J Occup Med 

Off Publ Ind Med Assoc. 1991;33:597–604. 

112. Sreetharan S, Thome C, Tharmalingam S, Jones DE, Kulesza AV, Khaper N, et al. Ionizing radiation 

exposure during pregnancy:effects on postnatal development and life. Radiat Res. 2017;187: 647–58. 

https://doi.org/10.1667/RR14657.1 . 

113. De Santis M, Cesari E, Nobili E, Straface G, Cavaliere AF, Caruso A. Radiation effects on 

development. Birth Defects Res Part C Embryo Today Rev. 2007;81:177–82. 

114. Lee CJ, Yoon Y-D. γ-Radiation-induced follicular degeneration in the prepubertal mouse ovary. 

Mutat Res Mol Mech Mutagen. 2005;578:247–55. 

115. McLaren JF, Bates GW. Fertility preservation in women of reproductive age with cancer. Am J Obstet 

Gynecol. 2012;207:455–62. 

116. Prata N, Fraser A, Huchko MJ, Gipson JD, Withers M, Lewis S, et al. Women’s empowerment and 

family planning: a review of the literature. J Biosoc Sci. 2017;49:713–43. 

117. Konteh R. Socio-economic and other variables affecting maternal mortality in Sierra Leone. 

Community Dev J. 1997;32:49–64. 

118. Kathol RG, Anton R, Noyes R, Gehris T. Direct comparison of urinary free cortisol excretion in 

patients with depression and panic disorder. Biol Psychiatry. 1989;25:873–8. 

119. Waimey KE, Duncan FE, Su HI, Smith K, Wallach H, Jona K, et al. Future directions in oncofertility 

and fertility preservation: a report from the 2011 oncofertility consortium conference. J Adolesc Young 

Adult Oncol. 2013;2:25–30. 

http://www.ijcrt.org/
https://doi.org/10.1093/bmb/ldg033
https://doi.org/10.1667/RR14657.1


www.ijcrt.org                                               © 2022 IJCRT | Volume 10, Issue 8 August 2022 | ISSN: 2320-2882 

IJCRT2208266 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c143 
 

120. Van den Hof MC, Wilson RD, Akande V, Turner C, Horner P, Horne A, et al. Impact of chlamydia 

trachomatis in the reproductive setting: British fertility society guidelines for practice. Hum Fertil. 

2010;27:115–25. 

121. Nusbaum MRH, Wallace RR, Slatt LM, Kondrad EC. Sexually transmitted infections and increased 

risk of co-infection with human immunodeficiency virus. J Am Osteopath Assoc. 2004;104:527–35. 

122. MarstonM, Zaba B, Eaton JW. The relationship between HIV and fertility in the era of antiretroviral 

therapy in sub-Saharan Africa: evidence from 49 demographic and health surveys. Trop Med Int Health. 

2017;22:1542–50. 

123. Dhont N, Van de Wijgert J, Luchters S, Muvunyi C, Vyankandondera J, Temmerman M. Sexual 

violence, HSV-2 and HIV are important predictors for infertility in Rwanda. Hum Reprod. 2010;25:2507–

15. 

124. Wieser F, Knight JH, Khan AA. Abuse in childhood and risk of endometriosis 2012. 

125. Maxwell L, Nandi A, Benedetti A, Devries K,Wagman J, García-Moreno C. Intimate partner violence 

and pregnancy spacing: results from a meta-analysis of individual participant time-to-event data from 29 

low-and-middle-income countries. BMJ Glob Health. 2018;3:e000304. 

126. Laelago T, Belachew T, Tamrat M. Effect of intimate partner violence on birth outcomes. Afr Health 

Sci. 2017;17:681–9. 

127. Rahman M. Intimate partner violence and termination of pregnancy:a cross-sectional study of married 

Bangladeshi women. Reprod Health. 2015;12:102. 

128. L Wartofsky, D Van Nostrand, KD Burman. Obstetrical & gynecological survey, 2006, 61 (8): 535–

42. 

129. T Hall Carl. The San Francisco Chronicle, 2007. 

130. Clark, A.M., Ledger, W., Galletly, C. et al. Hum Reprod, 1995, 10: 2705-12. 

131. Robina Kausar , Tahira Jabbar, Lubna Yasmeen and Faiqa Imran. Professional med. J, 2011, 18(2) 

195-200. 

 

http://www.ijcrt.org/

