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Abstract

In recent years, infecundity, or the body’s inability to reproduce, has been steadily rising. Although current birth and fertility rates show some stability, the actual ability to become pregnant is declining. As a result of this decline, 6% of the world’s children are currently born by using Assisted Reproductive Technology (ART).  The use of Assisted Reproductive Technology masks the fact that fecundity, or the ability to reproduce, is falling. The focus of this report is to explain some of the causes and possible causes of the current infecundity epidemic in an unbiased manner. The four main causes of infecundity in recent years are the following: (1) Contemporary, high income societies encouraged to start families later, (2) dietary implications, which lead to insufficient hormonal production, (3) obesity and it’s link to polycystic ovarian syndrome (PCOS), (5) xenoestrogens, and their effect on endocrine systems. 

Introduction

Achieving and raising children is a passion for many people. Reasons for having children vary from person to person, and culture to culture. However, for the most part, many people generally desire having a family with someone they love and raising their children the way that they want to. Many couples feel that having children will continue their bloodline, give them people to care for, and provide them with good company throughout life. Children can provide couples with people who care about them in the present, bury them when they die, collect their assets and wills’, and live on as their gift to the world. For most married couples, the notion of not having children implants their minds with a fear of lonely lives spent in an “empty nest,” with despair and grief in their hearts. 

In recent years, fecundity has been declining in high-income nations. There is much confusion between the terms fecundity and fertility. Fecundity is defined as the actual ability, or potential to reproduce. Fecundity is the ability of a male to impregnate a female and for the female to successfully go through nine months of gestation to finally achieve birth. Fertility is defined as the actual production of offspring. It is apparent that although these terms are very similar, they are not synonymous and can easily confuse peoples’ views on the actual health of a society. In recent decades, statistics have been reported that show increases in fertility rates all over the globe. The increase in fertility in certain nations has led people to believe that the health of humans is becoming greater; that greater numbers of births means greater health in people. This notion could not be further from the truth; the fertility rate, or the number of children born per couple, person, or population, does not correlate with the actual health of individuals and couples alike. Also, the nations with the increases infertility rates are all lower income nations, which make up 85% of the worlds’ population.

Modern science and medicine has become much more intelligent and innovative when it comes to helping couples conceive children. Contemporary couples now have many options and resources, which were not available decades ago. No longer do couples need to be fully concerned with their health to conceive children. Because of modern technology, more and more couples every year use Assisted Reproductive Technology (ART) such as in vitro fertilizations, or artificial inseminations. It is apparent that more and more couples cannot conceive children without artificial means. This shocking truth has led many researchers to conduct studies and ask questions regarding this problem, which has reached epidemic levels. 

A study conducted by the Journal of Clinical Nutrition in January 2007 shows that males have only ¼ of the sperm levels they had in the 1960’s and less testosterone than men in the 1980’s. Men in the 1960’s used to be considered fertile if they had 100,000 sperm per mL and anything less was considered only marginally fertile. Today men are considered fertile if they have 20,000 sperm per mL. Evidence shows that men have become less and less fecund throughout the years, and researchers are constantly asking why?
This report will present factual information, proving that statistical fallacies have ignored valuable demographic trends and shifts, which confuse actual fertility rates. The report will provide four main causes of infecundity that are being researched in the science and medical communities today.

High Income Nations Encouraged to Start Families Later

It has been widely known by anthropologists and demographers that low-income countries have higher birth rates. There are many reasons for this, but most of them are due to societal and cultural reasons. Lack of contraceptives does play a factor as well, but to a much smaller extent. 

All throughout history, bearing children was universally thought of as a dignified and honorable achievement. In pre modern times, children used to be considered valuable assets. The more children a tribesman had, the stronger his lineage became, and the more children a farmer had, the more free workers he could use to manage his farm. The notion of having very little children or none at all is only evident in modern, high-income nations. Since high-income nations generally are the ones with the most education, people in these nations tend to start families later. More people in high-income nations attend colleges and trade schools than low-income nations, which inhibit the encouragement of younger families. Couples who reside in high-income nations are encouraged to have children once they are financially prepared. This delay generally results in high-income couples trying to have children in their late twenties and early thirties, whereas developing countries such as Niger and Uganda begin trying in their early and late teens.

High-income nations not only have more education, but also require more money to take care of children. Lower income nations need much less financially to raise and care for children. In contemporary society, with higher income nations requiring more wealth to raise children, the idea of having more children is counter intuitive. Instead of children being viewed as valuable assets, they are now viewed as a big financial step for a family.

Unfortunately, the later couples try to achieve children, the less of a chance they have in doing so. This is because, as women age, their eggs become less fertile. At age 30, female eggs have a 20% chance of being fertilized, and at age 35 the percentage lowers to 15-10%. Therefore, delaying pregnancy a known cause of infecundity in high-income nations.

Current research estimates that 15% of the worlds’ population consists of inhabitants of developed, high-income nations. The other 85% of the world’s population consists of inhabitants of developing, low-income nations. Figure 1 below shows that higher income nations have the highest amounts of college graduates and lower income nations have the lowest amounts of college graduates. A definitive correlation between high education and low fertility rate is apparent. Conversely, as education levels decrease, fertility rates increase.
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Current Fertility Rates in Developed Nations

In demographics, it is known that in order for a society to maintain its culture, economy, and infrastructure, 2.2 people need to replace every couple. Current CIA estimates for fertility rates in higher income nations are listed in table 1. It is evident that the current fertility rates of high-income nations are not sufficient in maintaining the composition of their societies. The fertility rates and ranks of high-income nations are much lower than developing, lower income nations.

	Country


	Fertility Rate


	Rank



	United States
	 2.06
	125

	Japan
	 1.20


	221



	China
	 1.54
	183

	United Kingdom
	 1.92
	143

	Russia
	 1.41
	200

	Sweden
	1.67
	173


Table 1: 2010 Estimated Fertility Rates

Demographic Trends Affect Fertility Rate in the United States


Current demographic trends in the United States suggest that the fertility rate of legal US citizens is actually lower than the US fertility rate shown in Table 1. The Center for Immigration Studies estimates that the fertility rate of Mexican immigrants (both legal and illegal) in the US is 3.5 children per couple. Since it is a law that anyone born in the US is considered a legal US citizen, the statistics of actual fertility rate can be easily manipulated by immigration. This suggests that more broad fertility studies need to be conducted in order to acquire an accurate estimate on the fertility rate of US citizens. If Mexican immigrants have a fertility rate of 3.5 and the current fertility rate of the United States as a whole is 2.08, the fertility rate of actual US citizens is much lower. In 2002, 380,000 people in the United States were born to illegal immigrants, which accounted for 10% of the 2002 US fertility rate alone. 

Obesity and its link to Poly Cystic Ovarian Syndrome (PCOS)

With the incidence of fast food, processed food, and cheap food with empty calories, high-income nations have grown their citizens fatter and fatter. In the United States, the Center for Disease Control estimates that 34% of adults over the age of 20 are either overweight or obese, whereas in lower income nations, this is not the case. Obesity contributes to the number one killer in the United States, which is cardiovascular disease. It is clear that modern advances have enabled higher income nations to access any food, in any amount, and at any time of the year. In terms of food, seasons do not seem to exist anymore in high-income nations. Unfortunately, this high food accessibility came with a price. Obesity not only affects peoples’ cardiovascular health, but it is also affects their reproductive health as well.

Obesity is known to cause a syndrome in women called polycystic ovarian syndrome (PCOS), which causes infecundity. Polycystic ovarian syndrome is a major cause of infecundity in high-income nations. Polycystic ovarian syndrome is a condition mostly known to be idiopathic, or of unknown cause. Even though PCOS is idiopathic, the etiology of the syndrome is speculated to be caused by insulin resistance, which in most cases is stemmed by obesity. PCOS arises with a slew of other health conditions such as high triglycerides, high cholesterol, high blood pressure, high blood sugar, amenorrhea, hirsuitism, and type two diabetes. The factor that affects the fecundity of females is anovulation, or lack of ovulation of eggs. Without ovulation, there can be no fertilization, and no children.

PCOS affects 10% of women who are of the reproductive age. Of the women who have PCOS, 80% of them are obese, which suggests that it is largely an issue relating to being overweight or obese. It is known that patients with PCOS can have reproductive success if they lose an initial 10% of their weight and begin to control their health conditions. Dietary implications can be made for patients with PCOS, such as limiting carbohydrate intake to control their blood sugar and prevent insulin resistance. 

Obesity is an obvious link to infecundity through PCOS in females. The fact that most women with PCOS are obese cannot be ignored. This fact proves that in high-income nations, obesity is a major contributor to infecundity. 

Dietary Implications, Which Affect Hormonal Production

Current dietary suggestions in many high income nations result in hormonal imbalances. In recent years, modernized nations have adopted a new, cheap crop and market it as a health food. This touted health food is known as the soybean. Soybean plants are known in agriculture to be a very resilient; owning to the fact that production of soy has skyrocketed in the last decade. The soy plant flourishes and is very inexpensive to produce. The soybean also contains many harmful compounds that are said to affect the fecundity of people. 

The medical and nutritional communities are currently growing weary of the preliminary touted benefits of soy and are beginning to look into the negative effects of it. Although no long-term studies have been conducted, there are many scientists and doctors who feel that soy is not a safe food for humans. 

The composition of soy is very complex, which is meant to aid in the resilience of the plant against natural predators. A known fact of soy is that it contains high levels of trypsin inhibitors, which disrupts the digestion of certain proteins and inhibits some pancreatic function. Studies have been conducted in the early 1900’s, which suggest that trypsin is one of the main pancreatic enzymes in humans. Research suggests that trypsin the main enzyme utilized by the human body to eat away trophoblast cells (cancer cells). Consuming soy is said to inhibit trypsin, thus rendering the pancreas useless against fighting cancer. 

The most popular argument against soy is that the natural phyto estrogen in soy disrupts the human endocrine system. Dissonents of soy claim that the estrogen in soy can cause a plethora of hormonal problems in humans. These hormonal problems may include hypogonadism and homosexuality in male infants fed soy formula, early puberty in girls, uterine fibroids in women, menstrual cramps in women, and many other estrogen related health issues. Soy has also been said to cause infecundity and low sperm counts in males. Although this argument is enforced by many doctors, there never has been any long term studies confirming this.

There have been some animal studies confirming lowered sperm counts in males due to soy consumption. A study conducted on mice concluded that a 25% decrease in sperm production resulted in the soy fed mice, whereas the control had no reduction in sperm. This research could be the first to link male infecundity to soy consumption. 

Current researchers are looking into the fact that many homosexual males lack anterior pituitary development. Researchers claim that if there is a disruption in the anterior pituitary development in male infants and toddlers, homosexuality can manifest. The theory is that if male infants are fed soy formula, the estrogen in the soy will disrupt the young males’ testosterone levels and inhibit the development of their anterior pituitary gland in their brains. The development of the anterior pituitary gland is essential in male development, and allows the personal recognition and differentiation of sex.  Disrupting this process could result in either confusion or homosexuality. Further research needs to be conducted on this theory to produce factual information.
Another dietary recommendation that could be damaging to both male and female fecundity is the low cholesterol recommendations of the North American and European countries. It is recommended that to avoid cardiovascular disease, one must limit cholesterol intake in foods and avoid having a serum cholesterol level of higher than 200. Every few years the recommendations change. In 2000 the recommendation was 240 and in 2004 the recommendation was 220. The problem with the cholesterol recommendations is that they completely neglect the laws of physiology.
Cholesterol is a sterol that is a precursor to many steroid hormones like testosterone, estrogen, progesterone, and DHEA. Without sufficient amounts of cholesterol, the human body cannot create sufficient hormones. In order to make sufficient hormones, the human body needs a cholesterol level of at least 180. This physiological fact also coincides with the fact that pregnancy is a process driven by hormones. Inadequate hormone levels result in infecundency. The recommendations of cholesterol levels are so low that people who think they are in a healthy range are actually jeopardizing their chances of having children. 

Xenoestrogens and Their Affect on the Endocrine System

Xenoestrogens are categorized as a class of exogenous estrogens, which have been industrially manufactured. Xenoestrogens may differ chemically from endogenous estrogens in animals; however they do mimic the actions of endogenous estrogens. Xenoestrogens can be found in plastics, chemical pesticides, and fertilizers. Xenoestrogens are known to cause, or be contributing factors in breast cancer, endometriosis, uterine fibroids, PMS, PCOS, and infertility/impotency. 

Xenoestrogens have been found to cause the physiology of certain amphibian species to radically change. For example, in the middle of the Pacific Ocean, there is a large buildup of trash floating on the water. As the high intensity UV rays of the sun melt away the plastics of the trash, chemicals are dispersed into the water. These chemicals are mostly xenoestrogens. The fish, which inhabit the area around the polluted trash buildup are mutating and changing sexes. Many of the fish show mutations such as hermaphrodites, or sexual organs of both male and female origin. One thing that the fish in this area share in common is their estrogen dominance. The fish all display lack of male characteristics and show low testosterone in blood profiles. 

Another case of xenoestrogens harming animals is the 1970’s case of the contaminated waters of Lake Apopka, Florida. In the early 1970’s, scientists realized that the alligator population of Lake Apopka, Florida was declining. By the 1980’s the Alligator population plummeted to less than half of what it was in 1970. It was later discovered that the now banned DDT pesticide was found in the lake. Being a strong xenoestrogen, DDT was affecting the male alligators’ sexual development and ability to reproduce. Lower sperm counts were noted in the male alligators, and genitalia of the male alligators shrank to a point where they couldn’t even penetrate the female alligators. 

The DDT, which seeped into Lake Apopka not only affected the male alligators, but the female alligators as well. The female alligators incurred ovarian cancers and uterine fibroids as a result of the excess of estrogen. The female alligators also displayed irregular menstrual cycles and many times were unable to reproduce altogether. 

DDT not only affected alligators and fish, but many other animals as well. Much of the bird population was increasing extinction before the ban on DDT. The bald eagle was almost extinct despite the efforts the Environmental Protection Agency were taking on saving the bird. The birds that were affected by DDT showed reproductive problems, and many of the same estrogenic driven cancers humans incur.

Studies have also been conducted on xenoestrogens and their affects on humans. The cases are not as extreme as the animals; however similar conditions arise from xenoestrogeons in humans. Hypogonadism in males and breast cancer in females are common conditions caused by xenoestrogen consumption. Humans are physiologically the same as animals. Humans have similar endocrine systems as animals and the same hormones. This means xenoestrogens can affect any species.

A recent study was conducted analyzing the endocrine effect of certain concentrations of known xenoestrogens commonly used as pesticides. These xenoestrogens are typically found in rivers, lakes, and streams. The scientists placed xenoestrogens in a solution and tested their individual effect on estrogens estradiol and estrone. The xenoestrogens used for the study are the following: 

· 2´,3´,4´,5´-tetrachlorobiphenyl-4-ol
· 2´,5´-dichlorobiphenyl-4-ol
· 4´-chlorobiphenyl-4-ol
· genistein
· 2,4-dihydroxbenzophenone
· benzyl-4-hydroxyparabene
· 2,3,4,5-tetrachlorobiphenyl
· bisphenol A
· resorcinol monobenzoate
· 2,3,4-trichlorobiphenyl
· phenyl salicylate
The conclusion of the study determined that the estrogens estradiol and estrone were dramatically altered by the xenoestrogens present in the solution. This is shown in Table 2.
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Conclusion

The motive of this report is to present the topic of infecundity and explain some of the possible and known causes in an unbiased manner. Fecundity is a complex issue involving many factors. It is unfortunate that the industrial nations face reproductive problems that are not seen in slower paced, lower income nations. Larger, long-term studies need to be conducted to achieve a broader spectrum of knowledge on the issue of the epidemic of infecundity. Unfortunately this epidemic is not, and will never be a quick fix. Since there truly are hundreds of factors that affect fecundity and fertility, every variable needs to be studied and changes need to be made in order for people to achieve more reproductive success. 
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