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INTRODUCTION 

The correlation between obesity and male infertility was 

first defined by Avicenna (Ibn Sina) in his book El- 

Kanun fi’t-Tıb (The Cannon of Medicine).1 However, in 

the modern era, the correlation between obesity and male 

infertility has largely been ignored until recently.2  

Today, a decline in semen quality resulting from the 

global dramatic lifestyle changes in modern society has 

once again drawn attention to this issue.3 Although the 

number of studies about the effects of obesity on 

reproductive function in men is limited, numerous new 

papers have recently been published describing the 

correlation between obesity and semen properties, 

reproductive endocrine function, sexual function and 

male infertility.2 Studies show that obesity changes 

semen parameters by causing reduced testicular volume 

and disrupting spermatogenesis.4-6 Furthermore, weight 

gain in men has been found to have a positive correlation 

with estradiol and a negative correlation with testosterone 

and SHBG (Sex hormone-binding globulin) levels. It has 

been reported that each 10 kg increase in a male’s body 

weight increases the risk of fertility by 10%.7-11 It is for 
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these adverse effects that obesity has become an alarming 

health issue facing modern society.3 

This article aims to review studies regarding the role 

obesity, which has been established as a universal trend 

due to dramatic lifestyle changes in modern society, plays 

in male infertility and its effect mechanisms.   

OBESITY 

The term obesity comes from the word obesus which 

means “someone who has gotten fat by eating away” in 

Latin. It was first defined in Tobias Venner’s book Via 

Recta in 1620.12 World Health Organization defines 

obesity as Body Mass Index (BMI) ≥30 kg/m².13 Obesity 

has long been known be a major risk factor for many 

diseases particularly cardiovascular disease, diabetes, 

cancer and infertility. 

INFERTILITY 

Infertility affects roughly 15% of couples worldwide. 

While 20%-30% of all cases of infertility are only male 

related, males generally contribute to 50% of the cases.14 

Infertility is defined as not getting pregnant following 

unprotected sex for a period of at least 12 months 

regardless of ultimately resulting in pregnancy.15 

CORRELATION BETWEEN OBESITY AND 

INFERTILITY PARAMETERS 

Sperm parameters 

Male fertility is associated with sperm concentration, 

motility and morphology.16-18 Obesity causes a decrease 

in sperm concentration and motile sperm count in men. 

Hormone profiles of obese men are usually characterized 

by low testosterone (total and free), low gonadotropin 

levels [follicle stimulating hormone (FSH) and 

luteinizing hormone (LH)], elevated estrogen levels in 

circulation (usually estradiol and estrone). Obesity can 

cause spermatogenesis disruption due to 

hyperandrogenism and elevated estradiol levels.19 

Peripheral aromatization of androgens in obese men 

causes an increase in both estradiol and estrone levels. As 

blood estrogen hormone levels increase, gonadotropin-

releasing hormone (GnRH) secretion in the hypothalamus 

decreases, while the secretion of gonadotropin hormones 

(FSH and LH) from the pituitary gland are inhibited. The 

inhibition of these hormones has an adverse effect on 

spermatogenesis.2,3,20-22  

Three large-scale epidemiologic studies have determined 

a negative correlation between BMI and fertility in 

men.7,23,24 Studies have established a dose-response 

relation between BMI and infertility, plateauing over 

BMI > 32-35 kg/m².21 

High BMI has been shown to have a negative correlation 

with total sperm count, sperm concentration, sperm 

morphology and motile sperm count.25,26 Another study 

focusing on the effect of obesity on sperm parameters in 

men has found that as BMI increases, so does the 

prevalence of men with low motile sperm count (normal 

body weight: 4.52%, overweight: 8.93% and obese: 

13.28%) Similarly, incidence of oligozoospermia has 

been determined to increase with BMI (normal body 

weight: 5.32%, overweight: 9.52% and obese: 15.62%).19 

Studies have also found a negative correlation between 

total motile sperm count and body weight, waist and hip 

circumference.5,26,27 

Hormonal parameters 

Male hypogonadism is a syndrome caused by 

deterioration on one or more levels of the hypothalamic-

pituitary-gonadal axis resulting in decreased testosterone 

secretion and sperm count.28 

Estrogens send negative feedback to the pituitary and 

hypothalamus causing diminished testosterone synthesis 

and changes in testicular function.29 A correlation 

between lower testosterone/estrogen ratio and infertility 

in humans has been established. A study by Pavlovich et 

al has shown that men with advanced infertility have 

significantly lower testosterone (T) and higher estradiol 

(E2) levels (↓T/E2) compared to the fertile control 

group.30 Furthermore, higher body fat mass and central 

obesity are related to low serum testosterone and SHBG 

levels.5 

Inhibition of the hypothalamic-pituitary-gonadal axis 

Reproductive function begins with a signal provided by 

kisspeptin, a hypothalamic peptide. Kisspeptin affects the 

hypothalamic-pituitary-gonadal axis and plays an 

important role in fertility especially during puberty.31 

Kisspeptins ensure the secretion of LH and FSH 

hormones from the anterior pituitary gland by stimulating 

GnRH secretion. Testosterone hormone is secreted when 

Leydig cells in the testes are stimulated by LH. In order 

for spermatogenesis to commence and to continue sertoli 

cells need to be stimulated by FSH causing the secretion 

of molecules such as SHBG and inhibin B.28,32  

Sertoli cells provide germ cells which are developed with 

structural and hormonal support. The number of germ 

cells in adulthood is considered to be directly related to 

the number of functional sertoli cells.33 Inhibin B is 

secreted from sertoli cells boosting spermatogenesis.34 

Even though the effect of obesity on certain gonadal 

functions in men is established, its effect on sertoli cell 

function is not entirely clear. Increased estradiol levels 

due to obesity are believed to cause gonadotropin 

suppression resulting in decreased FSH and LH hormone 

levels, lower FSH levels in return suppressing inhibin B 

synthesis from sertoli cells, all leading to compromised 

spermatogenesis. Studies have determined serum inhibin 

B levels in obese men to be low.33,35 
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Leptin - ghrelin 

Leptin and ghrelin are hormones that play an important 

role in regulating body weight and eating behaviors. 

Leptin is a hormone secreted by adipocytes as body 

weight and fat mass increase. Leptin not only regulates 

GnRH secretion by stimulating the arcuate nucleus 

neurons of the hypothalamus, but also indirectly regulates 

the secretion of gonadotropins (FSH and LH) from the 

pituitary.21 Leptin transport system in the blood brain 

barrier prevents high levels of leptin from reaching the 

hypothalamic receptors. The effect elevated leptin levels 

have on peripheral leptin receptors is the opposite of the 

one in the brain, causing decreased hormone production 

in the testes.36 

Leptin levels in obese infertile men are higher than in 

obese fertile men. While serum leptin levels show a 

significant positive correlation with abnormal sperm 

morphology, serum FSH, LH, prolactin levels, they show 

a significant negative correlation with sperm 

concentration, sperm motility and serum testosterone 

levels.37 Leptin is the best indicator that androgen levels 

in obese men are decreased.21 A study by Zorn et al has 

established a negative correlation between serum leptin 

levels and inhibin B, total testosterone and SHBG 

levels.10 

Ghrelin is a peptide which is secreted from the fundus of 

the stomach and which plays a role in regulating appetite. 

It is also known to be expressed in pancreas, placenta, 

kidneys, lungs, heart, pituitary, brain, ovaries and testes.  

Ghrelin has central gonadal effects on reproductive 

function. Ghrelin causes decreased FSH and LH secretion 

by inhibiting GnRH secretion.38 Hypogonadal men show 

lower levels of ghrelin than healthy men.39 Ghrelin is 

present at lower levels than serum in human seminal 

plasma. There is no difference in seminal plasma ghrelin 

levels of men with normospermia and dispermia.40 In 

their study, Pagatto et al have shown that ghrelin levels in 

circulation in hypogonadal men were significantly lower 

than in the overweight control group and that a positive 

correlation exists between ghrelin and total and free 

testosterone concentrations.41 This study has led to the 

conclusion that the correlation between ghrelin and 

androgens is independent from insulin resistance, body 

fat ratio and body composition. 

Although it is believed that a potential interaction exists 

between sex hormones and leptin and ghrelin, further 

research is required about the effects the dysregulation of 

these hormones has on male infertility. 

Sexual dysfunction 

Another potential reason for infertility in obese men is 

the reduced frequency of sexual intercourse. Erectile 

dysfunction and low libido are the main reasons for 

sexual dysfunction in obese men.42 A study has found 

that obesity is 1.3 times higher a risk factor for erectile 

dysfunction.2 The European Male Ageing Study (EMAS) 

which studied the correlation between erectile 

dysfunction and BMI and waist circumference, 

discovered that 36.7% (p <0.001) of men with BMI ≥30 

kg/m² and 38.3% (p <0.001) of men with waist 

circumference ≥102 cm had erectile dysfunction.43 

The link between obesity and erectile dysfunction is 

explained by reduced testosterone levels and increased 

levels of some proinflammatory cytokines in obese 

individuals. Inflammation markers have been found to 

have positive correlation with endothelial dysfunction.2  

Testicular temperature 

Even a 1-1.5°C increase in scrotal temperature causes a 

reduction in testicle size, leading to lower sperm 

production and changes in sperm morphology. Although 

actual effects of scrotal temperature on testicular function 

are still unclear, it may be linked to infertility.44 Obesity 

and resulting physical inactivity, long-term sitting have 

an adverse effect on sperm production by increasing 

testicular temperature.45 

INSULIN RESISTANCE, METABOLIC 

SYNDROME AND TYPE 2 DIABETES MELLITUS 

Obesity not only increases the risk for insulin resistance 

and developing type 2 diabetes, but it also plays a central 

role in diagnosing metabolic syndrome.46,47 Independent 

of insulin resistance, low concentrations of testosterone 

and SHBG have a significant correlation with abdominal 

obesity and high concentrations of triglycerides, which 

are components of metabolic syndrome.48,49 The reverse 

correlation between testosterone and insulin resistance is 

a result of adipose tissue independent of SHBG.50 As for 

the relationship between SHBG and metabolic syndrome, 

it is believed to be caused by insulin resistance. It is 

suggested that insulin inhibits hepatic SHBG synthesis, 

thus low SHBG is a result of insulin resistance, not the 

cause.51 Obesity indicates low testosterone and SHBG 

levels in men, which in turn indicate intra-abdominal fat 

build-up, development of central obesity and risk for 

metabolic syndrome in men.52  

Androgens are important indicators of body composition 

in men that promote lean mass growth and suppress fat 

deposits. There is a bi-directional correlation between 

low testosterone levels and obesity in men.52 Although 

the exact mechanisms are unknown, testosterone is 

believed to inhibit lipid intake and to reduce visceral fat 

tissue accumulation by reducing lipoprotein lipase 

activity. Testosterone treatment has shown a decrease in 

visceral fat tissue accumulation and an increase in lean 

body mass.49 

There is a multifaceted correlation between obesity, 

metabolic syndrome and type 2 diabetes and serum 

testosterone and SHBG. An increase in the production of 

adipokines, cytokines and other proinflammatory factors 
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mainly resulting from visceral adipocytes and 

macrophages is seen in case of obesity. These factors 

disrupt the insulin response in fat, liver and endothelial 

functions, resulting in metabolic syndrome, type 2 

diabetes, erectile dysfunction and cardiovascular disease. 

Many men with type 2 diabetes, especially those who are 

obese, have low levels of serum total testosterone and 

SHBG.53 

EFFECTS OF WEIGHT LOSS 

Increased testosterone levels and improved sperm 

concentration were observed in obese men due to body 

weight loss through diet and exercise.21,25  

Data which might explain the effects of losing weight on 

sperm production and fertility is limited. Majority of the 

studies have shown that weight loss improves the 

hormone profile (testosterone, SHBG) linked to 

reproduction and that this improvement lasts 

approximately 12 months.28,54-56 Higher ratio of body 

weight loss leads to greater increase in androgen levels.57       

A positive correlation has been shown to exist between 

obesity and endothelial dysfunction and increased serum 

concentrations of vascular inflammatory markers. In a 

study designed to test the hypothesis that lifestyle 

changes aimed at reducing body weight and increasing 

physical activity shall improve erectile and endothelial 

functions in obese men, roughly one third of the obese 

men who initially had erectile dysfunction reported 

improvement in sexual function due to lifestyle 

changes.58  

Hypogonadism, which is quite prevalent in morbidly 

obese men, has been reported to reverse following weight 

loss achieved through bariatric surgery.59 In other studies, 

weight loss through gastroplasty has been linked to 

improving the abnormal hormonal profile in overweight 

men, as well as improving the quality of their sex lives by 

increasing SHBG, total and free testosterone levels and 

decreasing E2 levels.60-63 Conversely, in some cases, 

deterioration of sperm parameters was reported following 

bariatric surgery. Although vitamin and mineral 

supplementation is recommended following any type of 

bariatric surgery, deficiency of nutrients needed for 

spermatogenesis is considered to have possible adverse 

effects on sperm parameters.64,65  

CONCLUSION 

As well as causing the development of numerous 

diseases, obesity also has an adverse effect on male 

fertility. Studies focusing on the correlation between 

obesity and male infertility show that obesity essentially 

causes deterioration in sperm parameters, hormonal 

changes and sexual dysfunction. Infertility parameters in 

said studies improved as a result of weight loss following 

the implementation of a dietary treatment regimen geared 

towards losing weight. Although research on this subject 

is limited, possible effects of weight loss on successful 

infertility treatment of obese men should not be ignored. 

Therefore, further research is needed to assess the effects 

of body weight normalization through diet modification, 

physical activity or bariatric surgery on male infertility. 
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