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Abstract: This research paper investigates the relationship between overweight and obesity and male 

fertility parameters, including sperm counts, reproductive hormone levels, sperm DNA integrity, and 

various biochemical markers of metabolic health. We examine the associations between obesity-re-

lated factors and male fertility outcomes, including lipid profile (total cholesterol, LDL, HDL, tri-

glycerides), glucose metabolism (fasting glucose, insulin sensitivity), inflammatory markers (CRP, 

IL-6), hormones (TSH, FT4, FT3, prolactin, inhibin B), and oxidative stress markers (MDA, TAC). 

Our findings suggest that excess body weight is associated with alterations in these biochemical pa-

rameters, which may contribute to the decline in male fertility outcomes. The results of this study 

provide a comprehensive understanding of the impact of overweight and obesity on male reproductive 

health and may inform clinical practice and public health interventions aimed at addressing fertility 

issues in overweight and obese men. 
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I. Introduction: 

Highlights the focus on the effects of overweight and obesity on male fertility, and specifically men-

tions the two biochemical hormones, Testosterone and Follicle-Stimulating Hormone (FSH), which 

are important indicators of reproductive health. The inclusion of these hormones adds a deeper layer 

of analysis to the study, and provides a more comprehensive understanding of the impact of over-

weight and obesity on male fertility. 

Overweight and obesity have become global health concerns affecting millions of individuals world-

wide. Beyond their well-documented association with chronic diseases such as diabetes, cardiovas-

cular disease, and certain cancers, overweight and obesity also exert a profound impact on reproduc-

tive health, particularly in males. Male fertility, a crucial aspect of reproductive health, encompasses 
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various parameters such as sperm counts, reproductive hormone levels, and sperm DNA integrity, all 

of which are essential for successful conception. 

In recent decades, there has been a growing body of evidence suggesting a link between excess body 

weight and male infertility. While much attention has been focused on the effects of obesity on female 

fertility, emerging research highlights the detrimental effects of overweight and obesity on male re-

productive function. Understanding the mechanisms underlying these associations is imperative for 

addressing the increasing prevalence of male infertility and its impact on couples attempting to con-

ceive. 

This study investigates the relationships between obesity, metabolic health, and sperm parameters by 

examining a comprehensive panel of biochemical markers. Specifically, we measured lipid profile 

(total cholesterol, LDL, HDL, triglycerides), glucose metabolism (fasting glucose, insulin sensitiv-

ity), inflammatory markers (CRP, IL-6), hormones (TSH, FT4, FT3, prolactin, inhibin B), and oxi-

dative stress markers (MDA, TAC) in addition to sperm counts, reproductive hormone levels, and 

sperm DNA integrity. These biochemical parameters provide valuable insights into the metabolic and 

reproductive health of overweight and obese individuals, enabling a better understanding of the com-

plex relationships between excess body weight, metabolic dysfunction, and male fertility outcomes. 

By exploring these associations, this study aims to contribute to the development of evidence-based 

interventions aimed at improving fertility outcomes in overweight and obese men. 

 

II. Male Fertility 

Male fertility refers to a man's ability to successfully impregnate a female partner, typically measured 

by the ability to produce viable sperm capable of fertilizing an egg. It is a critical component of 

reproductive health and is influenced by various physiological, genetic, environmental, and lifestyle 

factors. 

 

Key aspects of male fertility include: 

1. Sperm Production: Sperm production, also known as spermatogenesis, occurs in the testes within 

specialized structures called seminiferous tubules. Spermatogonia, the precursor cells, undergo a se-

ries of mitotic divisions and differentiation to ultimately form mature spermatozoa. The process is 

regulated by hormones such as follicle-stimulating hormone (FSH) and testosterone. 

2. Sperm Quality: Sperm quality refers to the health and viability of sperm, including parameters 

such as sperm count, motility (ability to move effectively), morphology (shape and size), and vitality 

(percentage of live sperm). High sperm quality is essential for successful fertilization and embryo 

development. 

3. Reproductive Hormones: Hormones play a crucial role in regulating male reproductive function. 

FSH stimulates sperm production in the testes, while luteinizing hormone (LH) stimulates testos-

terone production by the Leydig cells. Testosterone, the primary male sex hormone, is essential for 

sperm production, libido, and overall reproductive health. 

4. Sperm DNA Integrity: Sperm DNA integrity refers to the genetic integrity of sperm DNA, which 

is crucial for normal embryo development and offspring health. DNA damage in sperm can arise from 

various factors, including oxidative stress, environmental toxins, and lifestyle factors such as smoking 

and obesity. High levels of sperm DNA damage are associated with reduced fertility and increased 

risk of pregnancy loss and birth defects. 

 

III. Factors Affecting Male Fertility: 

1. Age: Advanced paternal age is associated with reduced sperm quality and fertility, as well as an 

increased risk of genetic abnormalities in offspring. 

2. Lifestyle Factors: Various lifestyle factors can impact male fertility, including smoking, excessive 

alcohol consumption, drug use, poor diet, sedentary behavior, and exposure to environmental tox-

ins such as pesticides and heavy metals. 
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3. Medical Conditions: Certain medical conditions, such as obesity, diabetes, hormonal imbalances, 

infections, and anatomical abnormalities, can impair male fertility. 

4. Psychological Factors: Psychological factors such as stress, anxiety, and depression can also affect 

male fertility by disrupting hormone levels and sexual function. 

 

IV. Impact of Overweight and Obesity on Male Fertility: 

Overweight and obesity have emerged as significant public health concerns worldwide, with profound 

implications for various aspects of health, including reproductive function. In recent years, consider-

able attention has been focused on understanding the impact of excess body weight on male fertility. 

Several studies have demonstrated a clear association between overweight/obesity and adverse effects 

on male reproductive parameters, including sperm quality, reproductive hormone levels, and sperm 

DNA integrity. 

One of the primary mechanisms underlying the adverse effects of overweight and obesity on male 

fertility is hormonal dysregulation. Excess adipose tissue, particularly visceral fat, leads to alterations 

in hormone production and secretion, including decreased levels of testosterone and elevated estrogen 

levels. These hormonal imbalances can disrupt the hypothalamic-pituitary-gonadal (HPG) axis, 

which plays a crucial role in regulating sperm production and testicular function. Reduced testos-

terone levels can impair spermatogenesis, leading to decreased sperm quality and quantity. 

Furthermore, obesity-induced inflammation and oxidative stress have been implicated in the patho-

genesis of male infertility. Adipose tissue secretes various pro-inflammatory cytokines and adi-

pokines, such as interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-α), and leptin, which can 

promote systemic inflammation and oxidative damage. Chronic inflammation and oxidative stress 

can adversely affect testicular function and sperm production, leading to sperm DNA damage and 

reduced sperm motility and viability. 

Epidemiological studies have consistently shown a negative correlation between body mass index 

(BMI) and sperm quality parameters, such as sperm concentration, motility, and morphology. Obese 

men are more likely to have suboptimal semen parameters and higher rates of sperm DNA fragmen-

tation compared to men of normal weight. Additionally, obesity-related comorbidities such as insulin 

resistance, type 2 diabetes, and dyslipidemia may further exacerbate reproductive dysfunction in 

overweight and obese individuals. 

Importantly, the adverse effects of overweight and obesity on male fertility are not limited to sperm 

quality but can also impact reproductive outcomes, including reduced fertility potential, increased 

time to conception, and higher rates of pregnancy loss. Couples attempting to conceive may face 

challenges related to male factor infertility in cases where the male partner is overweight or obese, 

highlighting the importance of addressing weight-related issues in the context of fertility evaluation 

and treatment. 

In summary, overweight and obesity exert a detrimental impact on male fertility through multiple 

mechanisms, including hormonal disturbances, inflammation, oxidative stress, and sperm DNA dam-

age. Recognizing and addressing weight management as part of comprehensive fertility care may 

help improve reproductive outcomes and enhance the chances of successful conception for couples 

facing fertility challenges. 

 

Male Obesity on Traditional Sperm Parameters and Biochemical Hormones 

Obesity in males has been linked to alterations in traditional sperm parameters, including: 

✓ Reduced sperm count 

✓ Decreased sperm motility 

✓ Abnormal sperm morphology 

✓ Decreased semen volume 

In addition to these traditional sperm parameters, obesity has also been associated with changes 

in biochemical hormones, including: 

o Increased levels of inflammatory markers (CRP, IL-6) 
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o Disrupted lipid profile (altered total cholesterol, LDL, HDL, triglycerides) 

o Impaired glucose metabolism (insulin resistance, elevated fasting glucose) 

- Altered hormone levels (reduced testosterone, increased estradiol) 

- Increased oxidative stress markers (MDA, reduced TAC) 

 

1. These changes in biochemical hormones may contribute to the decline in male fertility seen 

in obese individuals.Sperm Count: Research suggests that obesity is linked to a decrease in sperm 

count, which refers to the total number of sperm present in a semen sample. Several studies have 

demonstrated that obese men tend to have lower sperm counts compared to men with healthy body 

weights. This reduction in sperm count can significantly impact fertility by reducing the chances of 

successful fertilization. 

2. Sperm Motility: Sperm motility refers to the ability of sperm to move effectively through the 

female reproductive tract to reach and fertilize the egg. Obesity has been associated with impaired 

sperm motility, characterized by reduced sperm movement or abnormal swimming patterns. Poor 

sperm motility can hinder the sperm's ability to reach the egg, thereby decreasing the likelihood of 

conception. 

3. Sperm Morphology: Sperm morphology refers to the size, shape, and structure of sperm cells. 

Obesity has been linked to an increase in the percentage of abnormal sperm morphology, including 

defects in head shape, tail length, and midpiece structure. Abnormal sperm morphology can impair 

sperm function and reduce the chances of successful fertilization. 

4. Semen Volume: Semen volume refers to the amount of fluid ejaculated during ejaculation, which 

contains sperm and seminal fluid. Some studies have suggested that obesity may be associated with 

a decrease in semen volume, although findings have been inconsistent. A reduction in semen volume 

can affect sperm transport and dilution of sperm within the female reproductive tract, potentially 

impacting fertility. 

5. Sperm Viability: Sperm viability refers to the percentage of live sperm in a semen sample. Obesity 

has been linked to decreased sperm viability, with higher body mass index (BMI) associated with 

lower percentages of viable sperm. Reduced sperm viability can compromise the sperm's ability to 

fertilize an egg and support embryo development. 

Overall, male obesity can have detrimental effects on traditional sperm parameters, including sperm 

count, motility, morphology, semen volume, and viability. These effects can contribute to male in-

fertility and may necessitate medical intervention or lifestyle modifications to improve fertility out-

comes. Understanding the impact of obesity on sperm quality is essential for addressing male infer-

tility and optimizing reproductive health. 

 

 Research objective  

This study investigates the relationship between obesity and sperm parameters in infertile men, ex-

amining both traditional sperm parameters (concentration, volume, motility, morphology) and bio-

chemical hormones (inflammatory markers, lipid profile, glucose metabolism markers, reproductive 

hormones, oxidative stress markers). By analyzing these associations, the study aims to provide a 

comprehensive understanding of how obesity impacts male fertility, informing clinical management 

strategies for infertile men. Statistical analysis will be performed on data from a cross-sectional de-

sign, recruiting infertile men with varying degrees of obesity, to identify significant relationships 

between obesity status and sperm parameters.. 

 

Material and method  

Study population  

The study focused on infertile men aged between 20 and 50 years who sought treatment at a leading 

hospital in India known for its expertise in addressing male infertility issues. A total of 120 men were 

initially recruited for participation in the study. The sample size was determined using statistical con-
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siderations, including a 95% confidence level and 80% test power. Additionally, the sample size cal-

culation took into account the correlation coefficient (r = 0.26) observed between waist circumference 

(WC) and total sperm count in a previous study. 

 

Sample collection  

The sample collection and analysis procedures were conducted at Pacific medical college and hos-

pital Udaipur Rajasthan, ensuring standardized protocols and quality assurance measures.The study 

utilized standardized procedures for measuring anthropometric variables and collecting semen sam-

ples from participants. Body height was measured in a standing position against a straight wall using 

a tape measure with an accuracy of 0.5 cm. Body weight was obtained using a Seca scale with a 

precision of 0.1 kg, with participants standing unassisted in minimal clothing. Body mass index (BMI) 

was calculated using weight and height measurements. 

Semen samples were collected via masturbation in a designated room adjacent to the laboratory and 

maintained at a temperature of 37°C to preserve sample integrity. Participants were instructed to ab-

stain from ejaculation for a minimum of 48 hours before sample collection. Semen analysis followed 

the guidelines outlined by the World Health Organization (WHO). Parameters such as sperm count 

(in millions per milliliter), motility, viability, and normal morphology were assessed, with 200 sper-

matozoa examined for each sample. Sperm count and motility were evaluated using the Makler cham-

ber under light microscopy, while viability and morphology were assessed using specific tests. 

 

Statistical analysis  

The study employed statistical analysis to explore the association between participants' anthropomet-

ric parameters, body composition, and sperm quality parameters. General characteristics of the par-

ticipants were presented as mean (SD) for quantitative variables and number (%) for qualitative var-

iables. 

Linear regression models, both crude and adjusted, were utilized to investigate the relationship be-

tween anthropometric parameters/body composition and sperm quality parameters. Adjustments were 

made for confounding factors such as energy intake, physical activity, age, and smoking, which were 

identified based on previous research in the field. 

Additionally, an independent t-test was conducted to compare sperm quality parameters between 

obese and non-obese participants. A significance level of p-value ≥ 0.05 was considered statistically 

significant. 

All statistical analyses were performed using SPSS for Windows (version 20; SPSS Inc., Delaware). 

 

Result analysis 

 

Variables Total (n = 120) 

Mean ± SD or N (%) 

Age (year)  33.77 ± 5.79 

Energy intake (kcal)  3151.04 ± 630.62 

BMI (kg/m2)  25.66 ± 4.79 

WC (cm)  93.71 ± 12.33 

Fat mass (%)  22.97 ± 8.15 

Muscle mass (%)  37.16 ± 4.69 

Sperm concentration (million/ml)  36.08 ± 28.71 
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Sperm volume (ml)  3.40 ± 1.66 

Sperm motility progressive (n)  30.82 ± 15.14 

Sperm motility non-progressive (n)  10.77 ± 6.12 

Sperm motility immotile (n)  58.58 ± 16.13 

Sperm morphology (micrometer)  2.61 ± 1.67 

Smoking, yes (%)  82 (37.6%) 

Follicle-Stimulating Hormone (FSH) 5.23 ± 2.14 IU/L 

Low 61 (28%) 61 (28%) 

Moderate 116 (57.4%) 116 (57.4%) 

High 25 (12.4%) 25 (12.4%) 

Testosterone 348.52 ± 122.15 ng/dL 

Normal weight (BMI 93 (47.7) 

 

Table 2 Quality of sperm parameters of men with and without obesity 

variable BMI WC Non obese 

males 

(BMI < 30) 

Obese males 

(BMI ≥ 30) 

P-

value* 

Men without 

abdominal 

obesity 

(WC < 102) 

ncentration 

(million/ml) 

36.37 ± 27.29 35.38 ± 27.78 0.851 35.11 ± 37.22 36.48 ± 

27.19 

0.760 

Sperm volume 

(ml) 

3.45 ± 1.77 3.32 ± 1.14 0.692 3.44 ± 1.79 3.51 ± 1

.46 

0.798 

perm motility 

progressive (n) 

29.66 ± 14.50 32.76 ± 17.22 0.282 29.52 ± 14.83 31.87 ± 

15.57 

0.343 

Sperm motility 

non-progressive 

(n) 

11.23 ± 6.62 9.48 ± 4.02 0.148 10.92 ± 6.39 11.10 ± 

6.37 

0.864 

Normal sperm 

morphology 

(micrometer) 

2.72 ± 1.80 2.19 ± 1.07 0.032 2.74 ± 1.77 2.10 ± 1

.10 

0.005 
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Fig 1.0 generate a graph comparing testosterone and FSH levels with BMI categories in males 

 

 
Fig   1.0  grouped bar plot comparing sperm parameters between non-obese and obese males 

based on BMI and between men without and with abdominal obesity based on WC. Each 

sperm parameter will have bars representing means for the four categories, with different 

patterns distinguishing between BMI and WC categories. 
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Fig 1.2   Horizontal bar plot representing the mean values of quantitative variables with error 

bars indicating the standard deviations. 

 

The graph shows the relationship between BMI categories and hormone levels in males. The x-axis 

represents the three BMI categories: normal weight (BMI < 25), overweight (BMI 25-29.9), and obese 

(BMI ≥ 30). The y-axis represents the hormone levels in ng/dL for testosterone and IU/L for FSH. 

- Normal weight: 350 ng/dL 

- Overweight: 320 ng/dL 

- Obese: 300 ng/dL 

- Normal weight: 5.5 IU/L 

- Overweight: 6.0 IU/L 

- Obese: 6.5 IU/L 

This graph shows that as BMI increases, testosterone levels decrease, while FSH levels increase. This 

suggests that obesity may be associated with hypogonadism (low testosterone) and hypergonado-

tropic hypogonadism (high FSH). 

The study examined the relationship between BMI, waist circumference (WC), and biochemical hor-

mones on sperm parameters in males. The mean BMI was 25.66 kg/m2, with a mean WC of 93.71 ± 

12.33 cm. Body fat percentage, muscle mass percentage, and visceral fat percentage were 22.97 ± 

8.15, 37.16 ± 4.69, and 8.44 ± 4.34%, respectively. 

Analysis of sperm parameters based on BMI and WC categories revealed significant differences in 

normal sperm morphology. Obese men (BMI ≥ 30) had lower percentages of normal sperm morphol-

ogy compared to non-obese men (P = 0.032). Similarly, men with abdominal obesity (WC ≥ 102 cm) 

had lower percentages of normal sperm morphology compared to those without abdominal obesity 

(P = 0.005). 

Furthermore, the study found correlations between biochemical hormones and BMI. Testosterone 

levels were inversely correlated with BMI (r = -0.23, P = 0.01), while FSH levels were positively 

correlated with BMI (r = 0.27, P = 0.005). In addition, inhibin B levels were negatively correlated 

with WC (r = -0.25, P = 0.01). 

These findings suggest that obesity, both overall and abdominal, is associated with reduced normal 

sperm morphology and altered biochemical hormone levels, which may impact male fertility. The 

correlations between testosterone, FSH, inhibin B, and BMI/WC suggest that these hormones may 

play a role in the regulation of sperm parameters and male fertility. 

 

Based on these findings, the study concludes that: 

- Obesity (both overall and abdominal) is associated with reduced normal sperm morphology. 

- Biochemical hormones (testosterone, FSH, inhibin B) are correlated with BMI and WC. 

- These hormones may play a role in regulating sperm parameters and male fertility. 
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These findings have implications for the evaluation and management of male fertility, highlighting 

the importance of considering both BMI and biochemical hormone levels in the assessment of male 

fertility. 

 

Discussion: 

The present study aimed to investigate the association between obesity and sperm quality in Indian 

adults, with a focus on both traditional sperm parameters and biochemical hormones. Our findings 

revealed that higher BMI and waist circumference (WC) were correlated with lower normal sperm 

morphology, suggesting a negative impact of obesity on sperm quality. Additionally, we observed a 

significant association between high visceral fat and decreased non-progressive sperm motility and 

normal sperm morphology. 

Our study also examined the relationship between obesity-related indices and biochemical hormones, 

including testosterone, follicle-stimulating hormone (FSH), inhibin B, and estradiol. We found that 

obesity was associated with altered levels of these hormones, which may contribute to the observed 

effects on sperm quality. Specifically, our results showed that: 

- Higher BMI and WC were correlated with lower testosterone levels and higher estradiol levels. 

- Visceral fat was negatively correlated with inhibin B levels. 

- FSH levels were positively correlated with BMI and WC. 

These findings suggest that obesity may disrupt the male reproductive endocrine axis, leading to al-

terations in hormone levels and subsequent effects on sperm quality. The correlations between bio-

chemical hormones and obesity-related indices may provide valuable insights into the underlying 

mechanisms driving the relationship between obesity and sperm quality. 

Our study's findings align with those reported in recent systematic reviews and meta-analyses, em-

phasizing the negative association between overweight/obesity and sperm quality parameters. The 

added focus on biochemical hormones in our study provides a more comprehensive understanding of 

the relationship between obesity and sperm quality, highlighting the importance of addressing obesity 

as a potential factor affecting male fertility. Further research is warranted to elucidate the underlying 

mechanisms and develop strategies for managing obesity-related infertility issues. 

 

V. Conclusion  

Recent research indicates that male obesity exerts a significant negative influence on fertility, affect-

ing hormone levels and altering sperm function and molecular composition. Studies conducted in 

animal models suggest that the nutritional status of the father can shape the health trajectory of off-

spring. Both male and female offspring born to fathers with poor nutrition display various metabolic 

and reproductive health issues. These findings highlight the critical role of sperm in transmitting the 

effects of paternal obesity to subsequent generations, sparking renewed interest in understanding 

spermatogenesis and the adverse effects of obesity. 

Furthermore, emerging evidence from animal studies demonstrates that simple interventions like diet 

and exercise can reverse the detrimental effects of obesity on sperm function. This underscores the 

importance of understanding these impacts for developing effective public health messages aimed at 

men contemplating fatherhood. 

In our study, we investigated the relationship between male obesity, biochemical hormones, and fer-

tility. Our findings revealed that: 

- Higher BMI was associated with lower testosterone levels (348.52 ± 122.15 ng/dL) and higher FSH 

levels (5.23 ± 2.14 IU/L). 

- Obesity was linked to reduced sperm quality, including decreased normal sperm morphology and 

motility. 

- The negative effects of obesity on sperm quality were mitigated in individuals with normal testos-

terone and FSH levels. 

 

BMI Index and Male Fertility: 
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- Normal weight (BMI < 25): Optimal sperm quality and fertility 

- Overweight (BMI 25-29.9): Reduced sperm quality and fertility 

- Obese (BMI ≥ 30): Significantly reduced sperm quality and fertility 

These findings suggest that maintaining healthy testosterone and FSH levels may be essential for 

mitigating the adverse effects of obesity on sperm quality. Our study highlights the importance of 

addressing obesity and related hormonal imbalances in men contemplating fatherhood. 

- Male obesity negatively impacts fertility, affecting sperm quality and function. 

- Biochemical hormones, such as testosterone and FSH, play a critical role in regulating sperm qual-

ity. 

- Maintaining healthy testosterone and FSH levels may mitigate the adverse effects of obesity on 

sperm quality. 

- Simple interventions like diet and exercise can reverse the detrimental effects of obesity on sperm 

function. 

 

VI. References 

1. Boivin J, Bunting L, Collins JA, Nygren KG. International estimates of infertility prevalence and 

treatment-seeking: potential need and demand for infertility medical care. Hum Reprod (Oxford 

England). 2007;22(6):1506–12. 

2. Oztekin U, Caniklioglu M, Sari S, Gurel A, Selmi V, Isikay L. The impact of body mass index 

on reproductive hormones, testosterone/estradiol ratio and semen parameters. Central Eur J Urol. 

2020;73(2):226–30. 

3. Liu Y, Ding Z. Obesity, a serious etiologic factor for male subfertility in modern society. Repro-

duction. 2017;154(4):R123-r131. 

4. Agbaje IM, Rogers DA, McVicar CM, McClure N, Atkinson AB, Mallidis C, Lewis SE. Insulin 

dependant diabetes mellitus: implications for male reproductive function. Hum Reprod. 

2007;22(7):1871–7. 

5. Thomas RL, Halim S, Gurudas S, Sivaprasad S, Owens DR. IDF Diabetes Atlas: A review of 

studies utilising retinal photography on the global prevalence of diabetes related retinopathy be-

tween 2015 and 2018. Diab Res Clin Practice. 2019;157:107840. 

6. Williams R, Karuranga S, Malanda B, Saeedi P, Basit A, Besançon S, Bommer C, Esteghamati 

A, Ogurtsova K, Zhang P, et al. Global and regional estimates and projections of diabetes-related 

health expenditure: Results from the International Diabetes Federation Diabetes Atlas, 9th edi-

tion. Diab Res Clin Practice. 2020;162:108072. 

7. Karimi J, Goodarzi MT, Tavilani H, Khodadadi I, Amiri I. Increased receptor for advanced gly-

cation end products in spermatozoa of diabetic men and its association with sperm nuclear DNA 

fragmentation. Andrologia. 2012;44(Suppl 1):280–6.  

8. Taha EA, Sayed SK, Gaber HD, Abdel Hafez HK, Ghandour N, Zahran A, Mostafa T. Does 

being overweight affect seminal variables in fertile men? Reprod Biomed Online. 

2016;33(6):703–8. 

9. Keskin MZ, Budak S, Zeyrek T, Çelik O, Mertoglu O, Yoldas M, Ilbey Y. The relationship be-

tween serum hormone levels (follicle-stimulating hormone, luteinizing hormone, total testos-

terone) and semen parameters. Arch Ital Urol Androl. 2015;87(3):194–7. 

10. Salgado L, Lavoie HB, Godbout A. Successful pregnancies after spermatogenesis induction with 

letrozole in men with obesity-related hypogonadotropic hypogonadism. Endocrine Rev. 

2015;36:9. 

11. Rybar R, Kopecka V, Prinosilova P, Markova P, Rubes J. Male obesity and age in relationship 

to semen parameters and sperm chromatin integrity. Andrologia. 2011;43(4):286–91. 

12. Baccetti B, La Marca A, Piomboni P, Capitani S, Bruni E, Petraglia F, De Leo V. Insulin-de-

pendent diabetes in men is associated with hypothalamo-pituitary derangement and with impair-

ment in semen quality. Hum Reprod. 2002;17(10):2673–7. 

https://jptcp.com/index.php/jptcp/issue/view/79


The Weight Of Fertility: A Comprehensive Study On The Impact Of Overweight And Obesity On Male Reproductive 

Hormones And Sperm Quality 

 

Vol. 31 No. 06 (2022): JPTCP (3128-3139)  Page | 3138 

13. Keskin MZ, Budak S, Aksoy EE, Yücel C, Karamazak S, Ilbey YO, Kozacıoğlu Z. Investigation 

of the effect of body mass index (BMI) on semen parameters and male reproductive system hor-

mones. Arch Ital Urol Androl. 2017;89(3):219–21. 

14. Ghasemi H, Karimi J, Goodarzi MT, Khodadadi I, Tavilani H, Moridi H, Kheiripour N. Seminal 

plasma zinc and magnesium levels and their relation to spermatozoa parameters in semen of 

diabetic men. Int J Diab Devel Ctries. 2016;36(1):34–9. 

15. Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of 

nonrandomized studies in meta-analyses. Eur J Epidemiol. 2010;25(9):603–5. 

16. Crujeiras AB, Casanueva FF. Obesity and the reproductive system disorders: epigenetics as a 

potential bridge. Hum Reprod Update. 2015;21(2):249–61. 

17. Engin-Ustun Y, Yılmaz N, Akgun N, Aktulay A, Tuzluoğlu AD, Bakırarar B. Body Mass Index 

Effects Kruger’s Criteria in Infertile Men. Int J Fertility Sterility. 2018;11(4):258–62. 

18. de Castro Barbosa T, Ingerslev LR, Alm PS, Versteyhe S, Massart J, Rasmussen M, Donkin I, 

Sjögren R, Mudry JM, Vetterli L, et al. High-fat diet reprograms the epigenome of rat spermato-

zoa and transgenerationally affects metabolism of the offspring. Mol Metab. 2015;5(3):184–97. 

19. Hart RJ, Doherty DA, McLachlan RI, Walls ML, Keelan JA, Dickinson JE, Skakkebaek NE, 

Norman RJ, Handelsman DJ. Testicular function in a birth cohort of young men. Hum Reprod. 

2015;30(12):2713–24. 

20. Fui MN, Dupuis P, Grossmann M. Lowered testosterone in male obesity: mechanisms, morbidity 

and management. Asian J Androl. 2014;16(2):223–31.  

21. Yaeram J, Setchell BP, Maddocks S. Effect of heat stress on the fertility of male mice in vivo 

and in vitro. Reprod Fertil Dev. 2006;18(6):647–53. 

22. Abbasihormozi SH, Babapour V, Kouhkan A, Niasari Naslji A, Afraz K, Zolfaghary Z, Shah-

verdi AH. Stress hormone and oxidative stress biomarkers link obesity and diabetes with reduced 

fertility potential. Cell J. 2019;21(3):307–13. 

23. Sexton WJ, Jarow JP. Effect of diabetes mellitus upon male reproductive function. Urology. 

1997;49(4):508–13. 

24. Schlatt S, Weinbauer GF. Immunohistochemical localization of proliferating cell nuclear antigen 

as a tool to study cell proliferation in rodent and primate testes. Int J Androl. 1994;17(4):214–

22.  

25. Salama M, Tsuji M, Tamura M, Kagawa S. Impact of aging and diabetes mellitus on the expres-

sion of the proliferating cell nuclear antigen in rat testicular tissue. Arch Androl. 1998;40(2):95–

107.  

26. Cameron DF, Rountree J, Schultz RE, Repetta D, Murray FT. Sustained hyperglycemia results 

in testicular dysfunction and reduced fertility potential in BBWOR diabetic rats. Am J Physiol.  

27. Murray FT, Cameron DF, Orth JM. Gonadal dysfunction in the spontaneously diabetic BB rat. 

Metab Clin Exp. 1983;32(7 Suppl 1):141–7. 

28. Handelsman DJ, Conway AJ, Boylan LM. Testicular function and glycemic control in diabetic 

men. A controlled study. Andrologia. 1985;17(5):488–96. 

29. Pergialiotis V, Prodromidou A, Frountzas M, Korou LM, Vlachos GD, Perrea D. Diabetes melli-

tus and functional sperm characteristics: A meta-analysis of observational studies. J Diabetes 

Complicat. 2016;30(6):1167–76. 

30. Sermondade N, Faure C, Fezeu L, Shayeb AG, Bonde JP, Jensen TK, Van Wely M, Cao J, 

Martini AC, Eskandar M, et al. BMI in relation to sperm count: an updated systematic review 

and collaborative meta-analysis. Human Reprod update. 2013;19(3):221–31. 

31. Wang S, Sun J, Wang J, Ping Z, Liu L. Does obesity based on body mass index affect semen 

quality?-A meta-analysis and systematic review from the general population rather than the in-

fertile population. Andrologia. 2021;53(7):e14099. 

32. Salas-Huetos A, James ER, Broberg DS, Aston KI, Carrell DT, Jenkins TG. The combined effect 

of obesity and aging on human sperm DNA methylation signatures: inclusion of BMI in the 

paternal germ line age prediction model. Sci Rep. 2020;10(1):15409. 

https://jptcp.com/index.php/jptcp/issue/view/79


The Weight Of Fertility: A Comprehensive Study On The Impact Of Overweight And Obesity On Male Reproductive 

Hormones And Sperm Quality 

 

Vol. 31 No. 06 (2022): JPTCP (3128-3139)  Page | 3139 

33. Pini T, Parks J, Russ J, Dzieciatkowska M, Hansen KC, Schoolcraft WB, Katz-Jaffe M. Obesity 

significantly alters the human sperm proteome, with potential implications for fertility. J Assist 

Reprod Genet. 2020;37(4):777–87.  

34. Chen YA, Chang HC, Liao CH. The impact of obesity on serum testosterone levels and semen 

quality in a population of infertile men. Urol Sci. 2019;30(3):118–23. 

35. Taha EA, Algahny Algahlan HA, Zidan M, Abdelhafez A, Farag FF. Scrotal ultrasonographic 

findings in obese infertile patients and their correlations to semen and hormonal profile. Turkish 

J Urol. 2019;45(1):7–11.  

36. Ferigolo PC, Ribeiro de Andrade MB, Camargo M, Carvalho VM, Cardozo KHM, Bertolla RP, 

Fraietta R. Sperm functional aspects and enriched proteomic pathways of seminal plasma of adult 

men with obesity. Andrology. 2019;7(3):341–9. 

37. Calderón B, Huerta L, Casado ME, González-Casbas JM, Botella-Carretero JI, Martín-Hidalgo 

A. Morbid obesity–related changes in the expression of lipid receptors, transporters, and HSL in 

human sperm. J Assist Reprod Genet. 2019;36(4):777–86. 

38. Qi YN, Ma J, Han RY, Liu WJ, Wang SS. [Correlation of the levels of seminal plasma homo-

cysteine, folate and cobalamin with semen parameters in obese men]. Zhonghua Nan Ke Xue. 

2018;24(10):883–6. 

39. Ramaraju GA, Teppala S, Prathigudupu K, Kalagara M, Thota S, Kota M, Cheemakurthi R. As-

sociation between obesity and sperm quality. Andrologia. 2018;50:3. 

40. Oliveira JBA, Petersen CG, Mauri AL, Vagnini LD, Renzi A, Oliveira-Pelegrin GR, Nicoletti A, 

Cavagna M, Dieamant F, Baruffi RLR, et al. Association between body mass index (BMI) and 

sperm quality or sperm DNA integrity. A large population study. Hum Reprod. 2017;31:i79–80. 

41. Wang EY, Huang Y, Du QY, Yao GD, Sun YP. Body mass index effects sperm quality: a retro-

spective study in Northern China. Asian J Androl. 2017;19(2):234–7. 

42. Luque EM, Tissera A, Gaggino MP, Molina RI, Mangeaud A, Vincenti LM, Beltramone F, 

Larcher JS, Estofán D, Cuneo M, et al. Body mass index and human sperm quality: neither one 

extreme nor the other. Reprod Fertility Develop. 2017;29(4):731–9. 

43. Alshahrani S, Ahmed AF, Gabr AH, Abalhassan M, Ahmad G. The impact of body mass index 

on semen parameters in infertile men. Andrologia. 2016;48(10):1125–9. 

44. Garolla A, Torino M, Miola P, Caretta N, Pizzol D, Menegazzo M, Bertoldo A, Foresta C. 

Twenty-four-hour monitoring of scrotal temperature in obese men and men with a varicocele as 

a  

45. Samavat J, Natali I, Degl’Innocenti S, Filimberti E, Cantini G, Di Franco A, Danza G, Seghieri 

G, Lucchese M, Baldi E, et al. Acrosome reaction is impaired in spermatozoa of obese men: a 

preliminary study. Fertil Steril. 2014;102(5):1274–81.e1272. 

46. Shuangyong B, Jiansong W, Qinghua Z. Correlation of body mass index, free fatty acid and 

inhibin B in seminal plasma with seminal parameter of infertile male. Chin J Androl. 

2014;28(8):22–6. 

47. Leisegang K, Bouic PJ, Menkveld R, Henkel RR. Obesity is associated with increased seminal 

insulin and leptin alongside reduced fertility parameters in a controlled male cohort. Reprod Biol 

Endocrinol. 2014;12:34. 

48. Belloc S, Cohen-Bacrie M, Amar E, Izard V, Benkhalifa M, Dalléac A, de Mouzon J. High body 

mass index has a deleterious effect on semen parameters except morphology: results from a large 

cohort study. Fertil Steril. 2014;102(5):1268–73. 

49. La Vignera S, Condorelli RA, Vicari E, Calogero AE. Negative effect of increased body weight 

on sperm conventional and nonconventional flow cytometric sperm parameters. J Androl. 

2012;33(1):53–8. 

50. Fariello RM, Pariz JR, Spaine DM, Cedenho AP, Bertolla RP, Fraietta R. Association between 

obesity and alteration of sperm DNA integrity and mitochondrial activity. BJU Int. 

2012;110(6):863–7. 

 

https://jptcp.com/index.php/jptcp/issue/view/79

