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ABSTRACT 

Background: Male infertility affects due to a variety of problems including 
varicocele, prostate cancer, systemic disorders, and genetic factors. There is no 
underlying explanation for primary and secondary infertility. in present study, 
data at the impact of obesity and over-weighting on seminal fluid characteristics 
and men fertility are collected. The goal of this research turned into to assess the 
effect of weight problems on semen characteristics in infertile men. 

Patient and method: A cross-sectional study was conducted on eighty one 
infertile men who met inclusion criteria. patients age,  duration of infertility and 
type of infertility was taken. Seminal fluid results were collected and sperm 
concentration, volume, progressive motility, total motility and normal sperm 
morphology were assessed in accordance with WHO 1999 criteria. For each 
patient weight and height were measure and patients were divided by BMI into 
normal weight (BMI: 18.5–24.9 kg/m2, n = 23), overweight (BMI: 25–
29.9 kg/m2, n = 28) and obese (BMI: ≥30 kg/m2, n = 30). Seminal fluid 
parameters were compared among the three groups. 

Results: Mean age,  Type and duration of infertility in these three groups were 
not different significantly. although Sperm concentration was lower in obese 
men but it did not differ significantly from those of normal weight and 
overweight infertile men (P > 0.05). Type of infertility whether it is primary or 
secondary also wasn't significantly different. But Sperm progressive motility, 
total motility and normal sperm morphology were significantly different among 
the three groups. And was more significant in those obese and overweight than 
patients with average weight.  

Conclusion: Our findings suggest that obesity and overweighting have 
influence on sperm motility and normal morphology in infertile men. But have 
no effect on sperm concentration and volume. 

 

 

Introduction  

Infertility is defined as inability to conceive ofter one year of regular unprotected sexual 

intercourse. Fifteen percent of couples and 48.5 million couples in the world have this problem 

[1]. 

Male infertility affects over half of those couples due to a variety of problems including 

varicocele, prostate cancer, systemic disorders, and genetic factors. In around 25% of couples, 

however, there is no underlying explanation for primary and secondary infertility [2]. According 

to WHO Overweight and obesity are defined as abnormal or excessive fat accumulation that 
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presents a risk to health. A body mass index (BMI) over 25 is considered overweight, and over 

30 is obese. Obesity and aberrant or poor semen parameters and quality, as well as male 

infertility, have been associated in recent publications and studies [3,4].  

According to latest WHO figures, 650 million individuals worldwide were obese in 2016 [5], 

with more than 1.9 billion overweight. Obesity has been linked to an increased risk of a variety 

of health problems, including cardiovascular disease, sleep apnea, depression [6,7]. Body mass 

index (BMI), skin folds caliper measurement, waist circumference, waist to hip ratio, and other 

measures are used to assess obesity.  

According to The International Classification of Adult Weight Status [9]. weight is classified 

into four categories:  

1. underweight (BMI < or =18.5 kg/m2). 

2. normal weight (BMI =18.5–24.9 kg/m2). 

3. overweight (BMI =25.0–29.9 kg/m2). 

4. Obese (BMI > or = 30 kg/m2).  

Although it is generally understood that obesity and overweight can influence female fertility, 

the effects of obesity and overweight on male fertility and semen parameters are less well 

understood [10]. Obesity has been linked to reduced sperm concentration, motility, morphology, 

and [6,11–13]in several studies. Other research, on the other hand, have found no link between 

obesity and poor sperm quality [7,14]. 

Furthermore, according to a recent systematic review including meta-analysis, there is no link 

between BMI and poor sperm concentration or total sperm count [15]. 

Overweight and obesity may compromise testicular microenvironment 

Spermatogenesis is a process of producing male gametes its an ongoing differentiation process 

that happened with in the seminiferous epithelium in the testis in males to produce spermatozoa 

(sperm) and is continued by a tissue-specific stem cell termed the “spermatogonial stems. 

stemspermatogenesis requires intact endocrine communication through the hypothalamic-

pituitary-gonadal axis [16].Spermatogenesis relies upon intratesticular and extra testicular 

hormonal regulatory processes and functions of the intertubular microvasculature, the Leydig 

cells and other cellular components of the intertubular space. However, the exact process through 

which extra body fat causes abnormal spermatogenesis and decreased fertility in males is 

uncertain. 

In this study, we explored the effect of overweight and obesity on seminal fluid characteristics in 

infertile men. 

Patient and Method 

Data collection  

A cross sectional study was conducted on 81 infertile man who come to infertility clinic between 

December 2021 to the end of April 2023. Criteria for selection the patients is by; firstly 

exclusion of any systemic illnesses, genital tract infections, trauma. Secondly, patients suffering 

from infertility more than 12 months despite regular unprotected sexual intercourse. A 

questionnaire that designed for collect the patients data include (Name, Age, Duration of 

infertility, Type of infertility, Weight and Height for calculate the BMI using formula of BMI= 

(Weight in Kg divided by Height in square meters). Seminal fluid analysis comprised of 

(volume, concentration, motility, morphology)  

The patients divided in to three categories of BMI; first group (A) normal weight (BMI 18-24.9 

kg/m2) total number is = 23 patient. Second group (B) overweight (BMI 25-29.9 kg/ m2) total 
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number is = 28 patient. Third group (C) obese (BMI >or = 30 kg/ m2 ) total number is = 30 

patient. 

Statistical analysis 

The Statistical Analysis System- SAS (2012) program was used to detect the effect of difference 

factors in study parameters. Kruskal-Wallis test was used to significant compare between means. 

Chi-square test was used to significant compare between percentage (0.05 and 0.01 probability) 

in this study, P < or =0.05 was considered statistically significant, P< or =0.01 considered highly 

significant while P > or = 0.05 mean not significant. 

Table 1: Patients demographics and seminal fluid characteristics categorized Body mass index 

Parameters 
Normal weight 

(n=23) 

Overweight 

(n=28) 

Obese 

(n=30) 
P-value 

Age (years) 28.17 ±4.69 31.07 ±5.93 31.50 ±6.61 P>0.05 NS 

Body mass index-BMI 

(kg/m2) 
22.89 ±1.48 26.68 ±1.32 33.60 ±2.70 P<0.01 ** 

Duration of infertility 

(years) 
3.21 ±3.04 4.46 ±4.31 4.96 ±4.81 P>0.05 NS 

Semen concentration 

(million/ ml) 
49.26 ±21.24 50.89 ±43.19 41.56 ±29.78 P>0.05 NS 

Volume-cc (ml) 2.69 ±1.05 2.75 ±1.51 2.46 ±1.39 P>0.05 NS 

Motility (A+B) (%) 36.00 ±6.96 25.53 ±6.74 28.06 ±5.16 P<0.05 * 

Abnormal morphology 

(%) 
29.78 ±6.45 44.28 ±10.20 33.33 ±7.55 P<0.05 * 

Type of infertility: 1 ry 

2 ry 

16 (69.57%) 

7 (30.43%) 

19 (67.86%) 

9 (32.14%) 

20 (66.67%) 

10 (33.33%) 
P>0.05 NS 

Abnormal 

spermatozoa: 

1-Normozoospermia 

2-Azoospermia 

3-Asthenospermia 

4-Oligoasthenospermia 

8 (34.78%) 

1 (4.35%) 

14 (60.09%) 

0 (0.00%) 

7 (25.00%) 

2 (7.14%) 

13 (46.43%) 

6 (21.43%) 

8 (26.67%) 

3 (10.00%) 

14 (46.67%) 

5 (16.67%) 

P<0.01 ** 

Results are expressed as mean SD or number (proportion)., Kruskal-Wallis test used to 

compare means between groups and Chi-Square test was used to compare. ** (P≤0.01), NS: 

Non-Significant. 

Results 

Eighty one patients divided to three groups,  Obese = 30 patient (37%), Overweight = 28 patient 

(34%), Average weight = 23 patient (28%).Participated in this study. Patients with primary 

infertility constituted 55 patient (67.9%) and those with secondary infertility constituted 26 

patient (32.09%). 
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Figure 1. Proportions of patients with primary and secondary infertility. 

 

 

 

 

 

 

 

 

 

Figure 2. Proportion of primary and secondary infertility in average and overweight and 

obese patients. 

Patients demographics and seminal fluid characteristics by body mass index are shown in table 1.  

Mean age didn't differ significantly among normal weight (28.17+_ 4.69)and overweight 

(31.07+_5.93)and obese(31.50+_ 6.61). P value was> 0.05. 

Duration of infertility was also not significantly different among Average normal weight (3.21+_ 

1.48) and overweight (4.46 +_ 4.81) and obese (4.96 +_ 4.81). P value was > 0.05.  

Type of infertility also wasn't statistically significant between average weight,  overweight and 

obese P value was > 0.05. 

(Fig 2) 

Semen volume also was not significantly different among average weight (2.69+_ 1.05) and 

overweight (2.75+_ 1.51) and obese (2.46+_ 1.39). P value was also > 0.05. 

While semen concentration was lower in those obese (41. 56+_ 29.78)compared to overweight 

(50.89+_ 43.19)and average weight (49.26+_ 21.24) but theses differences didn't reach to 

statistically significant level P value > 0.05.  

The proportion of patients with abnormal or low progressive sperm motility was higher in obese 

and overweight (28.06+_ 5.16,  25.53+_6.74) than in average weight (36.00+_ 6.96) P value was 

< 0.05 and it's statistically significant. 

Also the proportion of abnormal morphology was higher in obese and overweight (33.33+_7.55,  

44.28+_10.20) than this in average weight (29. 78 +_6.45)  
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P value was < 0.05 and it is statistically significant. Finally the proportions of abnormal 

spermatozoa or SFA result 

(Normozoospermia, azoospermia, asthenospermia, and oligoasthenospermia) was  

In average weight (34%,  4.35%,  60.09%,  0%  ( 

In overweight (25%,  7.14%,  46.43%,  21.43%) 

And in obese (26.67%,  10%,  46.67%,  16.67% )  

P value was highly significant < 0.01. (Table 1) (Fig. 3) 

Fig. 3. Theses columns charts demonstrate the proportions of Normozoospermia/ Azoospermia/ 

Asthenospermia/ Oligoasthenospermia in average weight,  overweight and obese patients 
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Discussion  

Patients with normal weight, overweight, and obese patients had similar ages, durations of 

infertility in the current study. Semen volume did not differ across the three groups of infertile 

males. Our findings are agreed with those of another study [10].which found no link between 

BMI and sperm volume in infertile males. Chavarro et al., on the other hand, found a decrease in 

semen volume with increased BMI [18]. 

Despite the fact that sperm concentration was lower in obese men in this study, there was no 

significant difference between normal weight, overweight, and obese men with infertility. 

Obesity's effect on sperm concentration has been controversial in studies. Some research, like 

ours, found no link between obesity and low sperm quality [14,15,19], whereas others found 

obesity to have negative consequences [6,12]. Our findings are in line with a previous Iraqi study 

by Al-Aridhi and Al-Ahmed, which investigated sperm concentration in males of different 

weights. normal and overweight and demonstrated no significant difference between these two 

groups [20].  

A study on 439 infertile men in Egypt showed no difference in mean sperm concentration among 

normal weight, overweigh and obese men [10]. 

The effect of hypertriglyceridemia on seminal parameters was investigated in Japanese infertile 

males and found no significant link with sperm concentration or motility, with the only effect 

being on sperm morphology [21]. Furthermore, Sermondade et al. reported a higher prevalence 

of azoospermia and oligospermia among overweight and obese males but no significant 

influence on sperm concentration in a comprehensive review and meta-analysis [11]. This was 

supported by a large research of 2110 infertile males, which found no link between BMI and 

sperm parameters, but an inverse relationship between testosterone and LH hormone levels.[22]. 

Conversely, other researches and studies showed a reduction in sperm concentration with 

increasing BMI [10,12,18,23]. Anderson et al. Demonstrated the relationship between BMI and 

poor semen quality in 166 men and reported negative association between BMI and sperm 

concentration, but this study conducted on both fertile and infertile men [24]. by Belloc et al. a 

large cohort study showed a decreasing in sperm concentration with increasing BMI in infertile 

men in France but semen analysis and BMI were self-reported [25]. The impact of weight 

reduction on seminal fluid parameters is not clear and in a large study performed on 1558 Danish 

men, the under- weight men showed low sperm concentration [26]. suggest that normal 

spermatogenesis needs an ideal BMI. 

In the current study, the proportion of patients with normal and abnormal progressive and total 

sperm motility was comparable among the three BMI groups., unlike the sperm concentration 

data on the influence of obesity on sperm motility are significant and the sperm motility [A+B) 

was lower in obese and overweight than in those with average weight. Some reports showed no 

association between BMI and sperm motility [10,25,27] while others documented negative effect 

[25,28]. 

Our findings against those of a multi-institutional cohort study of infertile men in Canada that 

found a weak correlation between BMI and sperm motility [6]. 

Jensen et al. Showed a higher prevalence and incidence of oligozoospermia with increased BMI. 

However, no link was found between increasing male BMI and percentage of motile 

spermatozoon [26]. Further, a study in New Zealand on infertile men explained no effect of 

increased BMI on all semen parameters except normal sperm morphology [19].  

As in our study, Koet et al. Showed a reduction in total sperm motility with increasing BMI in 

infertile men [23]. Another research have also reported lower progressive sperm motility in 

overweigh and obese men with infertility in US [12]. 
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The proportion of normal sperm morphology was influenced by increased BMI in our study. 

Chavarro et al. and MacDonald et al. reported that no effect on sperm morphology [15,18]. 

While A large cohort study showed a reduction in sperm concentration and progressive motility 

but not sperm normal morphology with increasing BMI in infertile men [25]. Other studies have 

demonstrated no association between BMI and sperm morphology [22,29]. In contrast, Hofny et 

al. Which agreed with our study and found a significant positive association between BMI and 

normal sperm morphology [30].  

The relationship between obesity and male infertility is multifactorial. Spermatogenesis requires 

optimal endocrine milieu and decrease in gonadotropins, testosterone hormone, inhibin B, 

SHBG, testosterone/estradiol ration and increase estradiol level have been reported in infertile 

obese men [3].Higher serum insulin levels detected in overweight men can downregulate SHBG 

synthesis withinside the liver whilst extra unbound testosterone is transformed to oestradiol 

through aromatase withinside the adipose tissue [24]. Higher degrees of oxidative stress and 

imbalance among oxidants and antioxidants were additionally located in overweighted men and 

connected to decreased fertility [31]. Further, oxidative stress has been linked to impaired the 

sperm function, and sperm DNA fragmentation. These findings could partially explain abnormal 

sperm concentration,  motility and morphology detected in infertile obese men in some studies 

above. 

Our study also compared with study that published at April 2018 done by Ahmed T. Alahmar,  

Zahraa Ali, Zahraa Muhsin, Hadeel Qasim College of Pharmacy, University of Babylon, Iraq. 

Which demonstrate that there is no effect of increasing body weight on sprem concentration and 

motility and morphology [32]. 

Conversely, our study and different research did show negative impact for weight problems on 

seminal fluid measures and a few studies showed destructive impact on one parameter only. One 

reason of the contradictory findings of the aforementioned studies on the effect of weight 

troubles on seminal fluid parameters may be due to the heterogeneity of populations studies and 

inclusion of fertile and infertile men. There are also racial and geographical variations in the 

prevalence of weight troubles and semen terrific and a lot of those research carried out in 

Western countries [33]. This variant has contributed to discount in overweight populations in 

posted research which disagree with our study and suggests that correlations among BMI and 

decreased fertility can be under appreciated and not significantly affects. While,  a few research 

that have compared seminal fluid parameters amongst different BMI groups have now no longer 

excluded different situations that may adjust and affect on semen characteristics like varicocele, 

undescended testis; genital tract infections which can be enormous confounders. All those 

conditions had been excluded in our look at. Another potential confounder that impacts fertility 

control final results and pregnancy rate is women element which include women age. 

Interestingly, Ramlau- Hansen et al. Showed the effect of both partners weight on 47,835 

pregnancies. The Odd ’s ratio (OR) for subfecundity accelerated among underweight and 

overweight women and men in a dose-reaction manner [34]. Finally the results of SFA was 

highly significant in those obese and overweight compared to the average weight.  

Conclusion  

While The effect of obesity and overweight on semen quality of men is still largely unexplored. 

Our findings suggest that obesity and overweight have Significant influence on sperm motility,  

normal morphology and results of SFA in infertile men. Further studies is wanted to discover the 

etiologies of impaired semen parameters, therapeutic options obese and overweight men with 

sub-fertility and the impact of weight reduction on men fertility. 

Recommendations  

According to our results in this study We recommend that decreasing body weight in obese and 
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overweighted infertile men may affect on their fertility improve their seminal fluid parameters 

and increasing chance to having children. 
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