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Abstract                                                                                                                                                  

Background:  Infertility is a global and a public health concern while obesity is recognized as 

a serious problem in the developed world and is conventionally categorized on the basis of body 

mass index (BMI) which has been demonstrated to affect female fertility. However, little 

information is available on the impact of BMI on male fertility or semen parameters.                                                                                                                                                                   

Objective: To evaluate the impact of body mass index on semen parameters in Sudanese males.                                                                                                                           

Materials and methods: A total of 100 married male volunteers participated in this study. 

Demographic data were collected and seminal fluid specimens were collected from each 

participant and examined microscopically. Height and weight were recorded and BMI was 

calculated as kg/m2. Participants were grouped as per standard BMI ranges: normal (18.5-24.9 

kg/m2), underweight (< 18.5 kg\m2), overweight (25–29.9 kg/m2) and obese (˃30 kg/m2). 

Statistical analysis carried out by Pearson, Anova, and Kruskal Wallis tools.                                                                                                                                          

Results: Two men were underweight, 38 had a normal weight, 38 were overweight and 22 were 

obese. Thirty nine of the men investigated (39%) were over 40 years, fifty nine men (59%) were 

40-60 years old and two (2%) were more than 60 years old. The 4 BMI groups were comparable 

in semen parameters (P > 0.05). No significant BMI impact on semen parameters was detected 

among the participants investigated.                                                                                                                                                     

Conclusion: The association of BMI impact on semen parameters was significantly negative.  
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Introduction  
 

Infertility is a global and a public health concern, in many parts of sub-Saharan Africa while 

obesity is recognized as a serious problem in the developed world and is conventionally 

categorized on the basis of body mass index (BMI).                                                                                                      

Obesity is gradually becoming an epidemic disease that is rapidly spreading among Africans.   
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It is also defined as taking more than 12 months to conceive regardless of whether or not a 

pregnancy ultimately was achieved1.                                                                                                               

Values between 18.5 and 24.99 kg/m2 are considered to be normal; individuals with BMI 25 

kg/m2 are considered to be overweight, while those with BMI 30 kg/m2 are considered to be 

obese. Those with a BMI<18.5 kg/m2 are considered to be underweight. Male obesity has been 

associated with increased incidence of low sperm concentration and progressively low motile 

sperm count2.  

BMI has been demonstrated to affect female fertility; however, little information is available on 

the impact of BMI on male fertility or semen parameters3.                                                                               

Male factor alone constitutes 25–30% of all cases of subfertility and recent research into the 

relationship between BMI and semen parameters has reported conflicting results, with an early 

systematic review with meta-analysis finding no relationship between these variables. However, 

a more recent meta-analysis of 21 studies concluded that obesity did significantly increase the 

risk of oligozoospermia and azoospermia. Although three large cross-sectional studies have 

found a significant negative relationship between BMI and sperm concentration or sperm count, 

many other large studies have not found such an association4.                                                                  

Elucidated in a notable critical review, the epidemiologic studies performed at the population 

level and in infertile couples during recent years suggest that obesity is associated with reduced 

male fertility, although this effect seems to be modest. Nevertheless, whether overweight or 

obesity affect the functional activity of spermatozoa is not well established, because results 

reported by different authors conflict or do not exhibit a clear dose-response character5.                                  

In this cross-sectional descriptive study of a non-probability sampling scheme; we aimed to 

correlate between BMI and various semen parameters in Sudanese males. We considered this 

study is different from other studies as it is the first one done on Sudanese males.                                                                                                                                

Materials and methods           

This cross-sectional descriptive study was conducted in the Sudan Assisted Reproductive Center 

(Khartoum, Sudan) in December 2015. Demographic information was collected through a 

structural questionnaire. 100 married males were enrolled in this study. Seminal fluid was 

collected partially by masturbation and partially by coitus interrupts after a period of non-

ejaculation of 3-5 days in disposable, wide-mouthed, sterile, dry plastic containers. All 

specimens were transported to the laboratory within 30 minutes after collection. Specimens were 

labeled and preserved warm in an incubator at 37°C for 10-30 minutes to maintain liquefaction. 

Participants’ height was measured in meters and weight was recorded in kg on the same day of 

semen collection. BMI was calculated for each participant as kg/m2. All participants were 

divided into four groups according to the standard BMI ranges: normal (18.5-24 kg/m2), 

underweight (<18.5 kg\m2) overweight (25–30 kg/m2) and obese (˃30 kg/m2). Semen volume 

was estimated by transferring the seminal fluid to graduated, plastic, 5 ml Eppendorff tubes 

(Eppendrof AG, Hamburg, Germany). To assess the sperm motility, the 3 semen sample were  

mixed thoroughly by repeated agitation, and 10μl aliquots were immediately dropped onto a 

clean Makler Counting Chamber to assess the sperms count. Total sperm count was calculated    
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by the product of sperm concentration and semen volume.                                                           
 

Results 

Among 100 married males, 60 (60%) were suffering from primary infertility and 40 (40%) were 

suffering from secondary infertility. Marriage duration of patients investigated was 5-10 years. 

The age incidence ranged from 20 to more than 60 years (Table 1).  
 

 
Table (1): Distribution of patients investigated according to type of infertility,                                                        

duration of marriage and age incidence 
 

Variables  Number Per cent 

Type of infertility: 

Primary 

Secondary 

 

60 

40 

 

60% 

40% 

Duration of marriage 

(years): 

˂ 5 

5-10 

˃ 10 

 

52 

31 

17 

 

52% 

31% 

17% 

Age range: 

˂ 40 

40-60 

˃ 60 

 

39 

59 

2 

 

39% 

59% 

2% 

 

After calculating the BMI, two men were underweight, 38 had a normal weight, 38 were 

overweight and 22 were obese. 39 of the men investigated (39%) were aged > 40 years old, 59 

(59%) were 40-60 years old, and two (2%) were > 60 years old (Table 2).                                                                    

Using Anova test, Kruskal Wallis test, and Pearson test methods, no significant BMI impact was 

noted on all semen parameters of all participants investigated.  

Discussion 

The study population was infertile men (n= 100) at different age groups and including normal 

and overweight men and had similar BMI trends in industrialized societies. Among the 100 men 

examined, 2% were found underweight, 38 % were normal, 38% overweight and 22% were 

obese. The statistical data showed an insignificant correlation between the BMI and all seminal 

parameters studied. Bieniek and his colleagues (2016) performed a large cohort of male fertility 

obesity, serum hormones, and semen parameters6. They found mild but significant relationships 

with BMI, possibly contributing to subfertility in this population (n = 4,440).                                                      
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Our finding agrees particularly with many published studies with larger population samples than 

this study6.                                                                                                                                                     

One case showed significant differences in BMI, age, and sperm progressive motility among the 

three examined groups (normal weight, overweight and obese). BMI and abstinence period were 

negatively correlated with sperm motility although they did correlate with semen volume, total 

sperm count, concentration, and frequency rate of sperm with normal morphology7.  

Other researchers are recommended to run studies with higher sample size. Also future studies 

are recommended to study sperm concentration, volume, and morphology. High BMI may 

increase the incidence of low volume of semen.  

Conclusion: The association of BMI impact on semen parameters was significantly negative.  
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Table (2): Correlation of semen parameters with BMI, obesity and age incidence 

Variables Body Mass Index (BMI) 
 

p - value 
Underweight Normal Overweight Obese 

Semen volume (ml): 

          ˂ 1.5 

          ≤ 1.5 

 

1 

1 

 

14 

24 

 

10 

28 

 

2 

20 

 

0.112 

Sperm count (million): 

          Azoospermia 

          Severe oligospermia 

          Oligospermia 

          Normal 

 

0 

0 

1 

1 

 

4 

1 

1 

32 

 

1 

2 

8 

27 

 

1 

3 

3 

15 

 

 

0.154 

 

Sperm motility (%): 

          Immotile 

          Progressive 

 

0 

2 

 

11 

27 

 

9 

29 

 

8 

14 

 

0.592 

Sperm morphology (%): 

           Normal 

          Abnormal 

 

2 

0 

 

18 

20 

 

14 

24 

 

11 

11 

 

0.287 

Age range (years): 

          ˂ 40 

          40-60 

          ˃ 60 

 

1 

1 

0 

 

15 

22 

1 

 

16 

22 

0 

 

7 

14 

1 

 

 

0.904 
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