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INTRODUCTION 

Obesity and Infertility 

Obesity is defined as an excessive accumulation of fats in the 
body and causes serious medical conditions [1]. According to WHO 
“In 2016, 1.9 billion adults were overweight and 650 million were 
obese”. Obesity and overweight are classified by using a simple 
index called body mass index (BMI) [2]. The person is classified as 
overweight when the BMI is more than or equal to 25; and obese 
when BMI is over than or equal to 30, (Table 1) for BMI [3,4].

Hypotheses and Mechanisms of Obesity and Male 
Infertility 

The mechanisms and hypothesis of obesity induced male  

 
infertility are still unclear. However, there are several causes of  
male infertility. Most of them are attributed to gonadal dysfunction 
or obstruction of the reproductive channels and chromosomal 
disorders [5]. Recently, there is another factor that may have 
participated with the previously mentioned etiologies in inducing 
male infertility [6]. This factor is obesity, affects male fertility either 
through hormonal imbalance or via the indirect comorbidities 
linked to diseases like arterial hypertension, diabetes, and high 
cholesterol levels. The previous studies have discussed several 
suggested hypotheses and mechanisms of male infertility that are 
related to obesity. The current article adopted the same previous 
ideas; the following paragraphs will discuss some of these 
mechanisms briefly. 

ABSTRACT

Obesity is a worldwide problem among males and females of reproductive age. The increasing prevalence of obesity worldwide 
requires awareness of the negative impact of obesity not only on fertility but on human general health. This mini review aims to 
give a brief background about the current understanding of obesity and its role in inducing male infertility. A review was conducted 
using four electronic databases: PubMed, Web of Science, Google Scholar, and crossruff search for published studies on obesity and 
male infertility. The conclusion, obesity based on published data may have negative adverse on male fertility. 
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Table 1: Classification of body weight according to BMI and 
the expected complication [4].

Classification BMI (kg/m2) Expected 
Complications

Underweight <18.5 Increased

Normal 18.5-24.9 Low

Overweight 25.0 29.9 Mild

Obese Class I 30.0-34.9 Moderate

Obese Class III 35.0-39.9 Sever

Obese Class III ≥40.0 Very sever

Endocrinopathies

Endocrinal disturbances in obese males due to increased 
adipose tissues lead to sever alteration of spermatogenesis. The 
hormonal profile of obese males is characterized by elevated 
estrogen, leptin, and reduced sex hormone-binding globulin (SHBG). 
These hormones imbalance induce a negative feedback inhibition 
of the hypothalamus and pituitary gland, that may impact adversely 
on testosterone secretion due to deficiency of (GnRH)-luteinizing 
hormone (LH)/FSH ratio. As well as increased aromatization of 
peripheral testosterone into estrogen followed by inhibition of the 
hypothalmo- hypophyseal-gonadal axis (HPG) [7-9].

Sleep Apnea

A common sleep disorder that affects mainly obese patient is 
the obstructive sleep apnea, in which breathing pauses suddenly 
with irregular sleep rhythm during sleep, therefore, altered 
testosterone levels during night due to HPG axis dysfunction that 
caused by chronic hypoxia [10].

Insulin Resistance

Insulin resistance has been observed in obese male is relatively 
higher compared to normal BMI male. A high level of insulin in 
obese male leads to decreased hepatic production of sex hormones 
binding globulin (SHBG) [11]. SHBG is a blood transport protein 
for testosterone and estradiol, and affects directly or indirectly on 

androgen metabolism, and suggested to be one of the causative 
factors of infertility in obese male [12,13]. Secondary hypogonadism 
because of peripheral and central insulin resistance has been 
detected in obese men with type 2 diabetes [14].

Effects of Obesity on the Testicle Functions and Erectile 
Dysfunction

Increased level of estrogen in males is associated with obesity, 
which might effect on the spermatogenesis process [15]. Also, the 
impact of visceral adiposity and vascular endothelial activity might 
be the causative agent of erectile dysfunction in overweight men 
[16]. Lower circulating testosterone concentrations, cigarettes, 
intake of alcohol, diabetes, vascular diseases and psychological 
factors make a positive contribution to sexual dysfunction [17,18]. 
Furthermore, obese males might exacerbate psychogenic ED 
as corpulent individuals have such a lack of confidence, poor 
self- image, depression, anxiety, and poor self-esteem, thereby 
they consider themselves sexually repulsive or unwanted, thus 
attempting to avoid physical sexual intercourse [7].

Hyperthermia

Hyperthermia is defined as abnormal increasing in body 
temperature. In obese males, the excessive destruction of fat around 
suprapubic area causes hyperthermia that affects negatively on 
spermatogenesis and subsequently on other sperm parameters, 
however, this may be reversible in some infertile men [19].

Epigenetic Changes in Spermatogenesis

Epigenetic is a chromosomal modification of the gene’s 
expression and activity [20]. Sperm cells pass through extensive 
epigenetic modifications until becoming mature spermatozoon. 
These modifications are included but are not limited to DNA 
Methylation and histones [21]. The published data have shown 
hypomethylation has been associated with increased thresholds of 
sperm DNA damage and lower rates of pregnancy, while histones 
play a crucial role in preserving the DNA integrity of sperm [22,23]. 
Therefore, any abnormal alteration(s) in the above-mentioned 
processes could have a negative effect on sperm quality, pregnancy 
success, and offspring health. A recent study reported that the 
obese male has a high frequency of sperm epigenome [24].

Sperm DNA Fragmentation

Figure 1: Types of DNA fragmentation: (A)Double standard breaks: (B) single standard breaks [28].

Normal Sperm DNA integrity is required for successful Assisted 
Reproductive Techniques (ART) and fertilization. This integrity is 
represented in normal movement and concentration of sperm, any 
defect in one of these factors may harm embryo development [25]. 

One study has reported that there may be a correlation between 
obesity and unsuccessful IVF process, whereas the rate of gestation 
loss was increased from 8.8% to 20% in obese males compare to 
males who have normal weight [26]. Male obesity is indicated as 
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an underlying reason for both sperm count decline and infertility, 
as well as a rise in sperm DNA damage [27]. There are two types of 
DNA fragmentation; single-strand breaks (SSB) and double-strand 
breaks (DSB) are examples of DNA damage, (Figure 1) for DNA 
fragmentation examples.

In sperm DNA, both SSBs and DSBs can influence the overall 
libido and reproductive success. DSBs have been linked to 
recurrent miscarriages in couples without a female variable, also 
have a deleterious effect on embryo dynamics and implantation 
rates [28]. On the other hand, SSBs have no consequence on embryo 
growth or implantation rates, however, the greater levels of SSBs 
are associated with a negative gestation. Thus, SSB and DSB testing 
may be necessary for identifying the fertility of obese men’s sperm 
[29].

SUGGESTED MANAGEMENTS IN OBESITY 
ASSOCIATED MALE INFERTILITY

Changing Lifestyle

Reducing calorie intake, avoidance of junk fast foods, admission 
of antioxidants, and increasing energy consumption through 
exercises could contribute to minimizing the negative impacts 
of obesity on sperm quality and male fertility, as well as overall 
systematic health. There is agreement among some studies that 
people who lost weight via diet control and exercise reported 
a significant rise in levels of androgen and inhibin B and an 
enhancement in semen quality [30].

Pharmacotherapy

There are several pharmacological treatments, for instance, 
orlistat, topiramate/phentermine, lorcasen, bupropion/naltrexone, 
and liraglutide have been recommended to reduce weight and 
work through either appetite control or increased caloric burn 
[31]. Valuable insights into the pharmacological treatment of 
male infertility caused by obesity may include gonadotropin and/
or testosterone replacement therapy could use to reduce the 
quantity of leptin in circulation, but there is a lack of documented 
information to prove the efficacy of this medication [32]. 

Gastric Bypass (Bariatric Surgery)

For obese patients who failed to reduce their weight through 
exercises, diet, lifestyle management, and pharmacotherapy, 
surgical intervention is needed for example sleeve gastrectomy, 
gastric banding, and gastric bypass might be effective procedures, 
but studies on the usefulness of this particularity in improving 
semen parameters are still controversial [33-34].

CONCLUSION

Based on the previous studies, obesity may consider as one of 
the factors that play a significant role in induced male infertility. It 
may influence semen quality or trigger hormonal imbalance, such 
as lowering testosterone or elevating estradiol. Furthermore, it 
might affect negatively on Assisted Reproductive Techniques (ART) 
process and subsequently, lowering the pregnancy and live birth 
rates. However, reversing the adverse effects of obesity on male 
infertility could be possible either through treatment, exercise, or 
lifestyle management. 
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