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Background: The available evidence on the role of obesity and body mass index (BMI) on 

male infertility has been controversial or inconclusive to some extent.

Objectives: The aim of this study was to investigate the role of BMI on some male-fertility 

laboratory indicators both among infertile and fertile men in an Iranian population.

Methods and materials: A total of 159 male patients who had lived as a partner in an infertile 

couple for at least 1 year, after regular reproductive activity in their married life, and who sought 

infertility consultation, were investigated. BMI was assessed, and a morning blood sample was 

taken assessing serum levels of testosterone, sex hormone-binding globulin, prolactin, luteinizing 

hormone (LH), follicle-stimulating hormone, and estradiol. Semen-analysis parameters were 

also measured.

Results: In this study, it was found that the likelihood of oligospermia was increased at higher 

BMI values. Obese men were found to be 3.5 times more likely to have oligospermia than 

those with normal BMI. BMI was not found to be associated with mean numeric values of the 

semen-analysis parameters, including sperm count, sperm morphology, and sperm motility. 

BMI was not significantly correlated with some hormone levels, such as LH, prolactin, and 

LH/follicle-stimulating hormone ratio. However, a statistically significant association was 

observed between BMI and estradiol (P , 0.01), sex hormone-binding globulin (P , 0.001), 

and also the testosterone/estradiol ratio (P  ,  0.001). A different pattern of associations in 

this study was observed when the associations between BMI and sexual hormone levels were 

compared between fertile and subfertile/infertile men.

Conclusion: The association explored between BMI and some sexual hormones and semen 

characteristics, as well as different patterns of this association between fertile and subfertile/

infertile men, will be of help to broaden our understanding of the effect of obesity on some male 

reproductive physiologic characteristics among fertile and infertile men.
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Introduction
The failure of a couple to conceive a pregnancy after trying to do so for at least 1 

full year is defined as infertility. It is defined by World Health Organization as the 

failure to conceive following 12 months of unprotected intercourse.1,2 Global estimates 

of infertility range between 8% and 12% of couples with women of childbearing 

age, affecting 50–80 million people. Infertility has a high worldwide psychosocial 

burden, some aspects of it carrying higher importance in Eastern countries.3,4 Male 

infertility has a substantial share of the total infertility burden.5–7 There are many 

reasons why a man can be the one experiencing fertility issues, such as low sperm 

motility. There have been some studies in recent years pointing to an increased risk 
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of abnormal semen parameters among overweight men, and 

a higher likelihood of subfertility among couples in whom 

the husband is obese.8

Adult obesity rate is increased by age and its prevalence 

have been increasing over the recent decades.9 It has turned 

into a major source of growing concern about obesity 

worldwide.10 This calls for greater clinical awareness of the 

effects of obesity on fertility and the need for improving our 

understanding of the underlying mechanisms, and finding 

appropriate interventions.8 The available evidence on the role 

of obesity and body mass index (BMI) on male infertility has 

been controversial or inconclusive to some extent. The aim of 

this study was to investigate the role of BMI on some male-

fertility laboratory indicators both among infertile and fertile 

men in an Iranian population.

Materials and methods
The study population consisted of men referred to Kosar 

Infertility Center in Urmia, Iran who were male partners 

of infertile couples seeking infertility treatment. Kosar 

Infertility Center is the sole referral infertility center in 

West Azerbaijan province of Iran. The inclusion criteria 

were being a male partner of an infertile couple at least for 

1 year, having regular intercourse, and seeking infertility 

treatment at Kosar Infertility Center over the study period. 

The exclusion criteria were having diabetes, smoking, 

azospermia, and those who received drugs affecting semen 

parameters or sexual hormone levels. Through consecutive 

sampling, 180 subjects were screened over 4 months, 21 of 

whom were excluded due to exclusion criteria as described 

above, mostly due to azospermia and smoking. The remaining 

159 male patients were investigated. Standard and calibrated 

tools were used to do the measurements. Height was 

measured with participants standing without shoes, using 

a standard metal ruler. Weight was measured while light 

clothes were worn. BMI was calculated dividing weight in 

kilograms by squared height in meters (kg/m2). To analyze 

the data, the BMI was categorized as ,20.0 kg/m2 labeled 

as underweight, 20.0–25.0 kg/m2 labeled as normal weight, 

25.1–30.0 kg/m2 labeled as overweight, and .30.0 kg/m2 

labeled as obese. This BMI classification has been suggested 

for reproductive endocrinology research.11

A morning blood sample was obtained of 5 mL volume 

and sent to an authorized laboratory to assess serum levels of 

testosterone, sex hormone-binding globulin (SHBG), prolactin 

(PRL), luteinizing hormone (LH), follicle-stimulating 

hormone (FSH), and estradiol (EST). Semen samples were 

also taken from the participants at the hospital. In the few 

cases where the sample was taken out of the hospital, care was 

taken to securely transfer the samples in less than 30 minutes. 

In the case of problematic semen-analysis parameters, such as 

sperm concentration , 20 × 106/mL, sperm motility less than 

50%, or normal sperm morphology , 30%, the sample was 

repeated after 1 month before the subject could be included 

in the study. The second sample was used for analysis in such 

cases. The semen-analysis classification was done based on 

Fritz and Speroff.11 Data were analyzed using SPSS (IBM, 

Armonk, NY, USA) version 16 statistical software. Mean 

serum sex-hormone levels of FSH (mIu/mL), LH (mIu/mL), 

EST (Pg/mL), PRL (mIu/mL), SHBG (Nmol/L), and 

testosterone(Ng/mL), as well as LH/FSH and testosterone 

(TES)/EST ratios were compared over the BMI groups using 

one-way analysis of variance. Post hoc pair-wise comparisons 

were also performed. Semen-analysis parameters were also 

compared in the same way. To assess the correlation between 

normally distributed numeric scales, the Pearson correlation 

coefficient was calculated. All the statistical tests were done 

on a two-tailed basis, and a P-value , 0.05 was considered 

a statistically significant result.

The study was approved by the medical ethics committee 

of Urmia University. Informed consent was obtained from 

all the study participants.

Results
Based on the analysis of the semen parameters, 85 (53.5%) 

were classified as fertile and 74 (46.5%) were considered 

infertile males. Distribution of male infertility over the 

BMI groups is given in Table  1. Figure  1 presents the 

distribution of semen parameters over the BMI groups among 

infertile men.

In this study, it was found that the likelihood of 

oligospermia was increased at higher BMI values. Obese men 

were found to be 3.5 times more likely to have oligospermia 

than those with normal BMI. The figure was threefold for 

overweight men when compared with normal-BMI men.

BMI was not found to be associated with mean numeric 

values of the semen-analysis parameters, including sperm 

Table 1 Distribution of male infertility frequency over the BMI 
groups, Kosar Infertility Center, Iran

BMI range Fertile men Infertile men Total

BMI # 20 2 (25%) 6 (75%) 8 (100%)
20 , BMI # 25 39 (59.1%) 27 (40.9%) 66 (100%)
25 , BMI # 30 33 (50%) 33 (50%) 66 (100%)
BMI . 30 11 (58%) 8 (42%) 19 (100%)
Total 85 (53.5%) 74 (54.5%) 159 (100%)

Abbreviation: BMI, body mass index.
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count, sperm morphology, and sperm motility. BMI was not 

significantly correlated with some hormone levels, such as 

LH, PRL, and LH/FSH ratio. Nevertheless, a statistically 

significant association was observed between BMI and EST 

(P , 0.01), SHBG (P , 0.001), and also the TES/EST ratio 

(P , 0.001). Details of comparisons are given in Table 2.

The association of BMI with semen-analysis parameters 

and sex-hormone levels was also assessed separately for 

fertile and infertile males. The results showed that among 
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Figure 1 Distribution of the semen parameters over the BMI groups among infertile men.
Abbreviation: BMI, body mass index.

Table 2 Semen-analysis parameters and sexual hormone levels compared for males over BMI groups

Parameter Statistics BMI groups P-value 
ANOVA,20 

n = 8
25, BMI  30 
n = 66

25, BMI  30 
n = 66

.30 
n = 19

Count 
Mil/mL

Mean 119.37 115.84 116.3 115.36 NS

SD 76.8 65.1 71.6 74.8
Morphology Mean 57.5 58.63 55.25 54.21 NS

SD 8 12.7 17.3 17.5
Motility Mean 45.25 47.56 41.78 46.52 NS

SD 21.8 18.2 19.6 18.7
LH Mean 4.17 4.21 3.71 3.92 NS

SD 3.2 2.2 1.9 2
FSH Mean 6.87 5.47 4.97 5.75 NS

SD 6.78 3.38 3.61 3.83
PRL Mean 276.97 238.49 241.26 282.44 NS

SD 79.1 139.2 150.3 205.3
LH/FSH Mean 0.81 0.9 0.88 0.81 NS

SD 0.61 0.52 0.47 0.51
Estradiol Mean 84.82 54.95 59.20 55.02 0.01

SD 31.1 23 22.9 25.3
Testosterone Mean 5.59 4.85 3.78 3.14 ,0.001

SD 1.5 1.9 1.6 1.3
SHBG Mean 54.76 31.52 23.54 18.65 ,0.001

SD 15.4 14.6 17.4 11.4
TES/EST Mean 0.078 0.1 0.071 0.065 ,0.001

SD 0.046 0.049 0.035 0.034

Abbreviations: BMI, body mass index; LH, luteinizing hormone; FSH, follicle stimulating hormone; PRL, prolactin; SHBG, sex hormone-binding globulin; TES, testosterone; 
EST, estradiol; SD, standard deviation; ANOVA, analysis of variance; (MiL), Millions per (mL) milliliter; NS, not significant.

fertile males, BMI was inversely correlated with TES levels 

(r  =  −0.4, P  ,  0.05). BMI was also inversely correlated 

with the TES/EST ratio (r = −0.27, P , 0.05). A reverse 

correlation was observed between BMI and SHBG 

(r = −0.35, P , 0.001). No other significant correlation was 

explored between BMI and other sex hormone levels, such 

as LH, EST, FSH, LH/FSH, and PRL.

Among the infertile men, however, there were statistically 

significant correlations between BMI and measures like LH 
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(r = −0.24, P , 0.05), SHBG (r = −0.44, P , 0.001), and 

TES/EST (r = 0.28, P , 0.05). No other significant corre-

lation was observed between BMI and other sex-hormone 

levels, such as FSH, EST, LH/FSH, and PRL. Similarly, no 

statistically significant association was found between BMI 

and any of the semen-analysis parameters. Mean BMI was 

not found to be significantly different between the fertile 

and infertile men.

Discussion
Assessing the decreasing time-related trend in semen 

parameters goes in parallel with the increment in prevalence 

of obesity.12 Obesity may be associated with many 

health-related problems. Increased weight may coincide with 

conditions like diabetes, hypertension, and sex-hormonal 

status, which is well documented with respect to female 

studies.

In the present study, the authors investigated the 

association between BMI and serum concentrations of sex 

hormones as well as semen-analysis parameters. It was found 

that serum levels of some sex hormones among men varied 

based on BMI status. This was generally consistent with some 

previous studies in different settings. On the other hand, there 

have been studies reporting lack of significant correlation 

between BMI and any of the semen and hormonal param-

eters.13–16 Several studies have also indicated the existence 

of such an association. This includes both case reports of 

uncommon conditions and clinical research studies.17,18 In a 

Nigerian study on 120 men, researchers found statistically 

significant associations between BMI and serum levels of 

progesterone and EST, but these were not associated with 

PRL, TES, or LH serum concentrations.19

The present study found that the likelihood of oligospermia 

was increased at higher BMI values. Obese men were found 

to be 3.5 times more likely to have oligospermia than those 

with normal BMI. This was just slightly higher than the 

likelihood of having oligospermia among overweight men, 

which was three times more than normal-BMI men. This 

may indicate that being overweight is not much different than 

obesity in increasing the risk of oligospermia, and anyone out 

of normal BMI range should be worried. When comparing 

mean values, statistically significant association was not 

explored, but the increasing trend was promising towards an 

existing association if examined with a larger sample. This 

was in line with some previous studies, but at the same time 

the available evidence is not indicative of a strong association 

between BMI and sperm count.20 However, in one study, BMI 

has been found to be correlated only with sperm count, and 

sperm motility was not found to be associated with BMI.19 

Nguyen et al found that when BMI was categorized into eight 

orders, a trend of increased infertility could be explored with 

increased BMI. Nevertheless, they considered a role for lower 

coital frequency rather than sexual dysfunction affecting the 

fertility in heavier men.21

The possible effect of BMI on male reproduction has 

also been studied on infertility management. It has been 

shown that overweight men have poorer outcome through 

the course of testicular sperm extraction. When it comes to 

severe obesity, the situation may be much worse, and some 

may not even be able to contribute to any pregnancies, despite 

successful sperm retrieval.22 Regarding the plausibility of 

the findings, some mechanisms may explain the effect of 

increased BMI on infertility among males. Some of these 

mechanisms include sleep apnea, changes in hormonal levels, 

and higher scrotal temperature in obese men, which in turn 

may give rise to impaired semen parameters.8

With respect to the existing controversy, one interesting 

study was published in 2011 that was conducted following 

obese men who lost weight. The authors found that weight 

loss may improve semen quality.23 Nevertheless, it is hard to 

say that in this particular study the improvement in semen 

quality was a result of the reduction in BMI or improved 

lifestyles, which may have affected the semen quality 

independent of weight loss.

Sperm DNA fragmentation studies have also found that 

sperm with high DNA damage exist more frequently in obese 

men than in normal-weight men, although the authors of such 

a study have concluded that only extreme levels of obesity 

may negatively influence male reproductive potential.24

A different pattern of associations in this study was 

observed when the associations between BMI and sexual 

hormone levels were compared between fertile and 

subfertile–infertile men. Several studies have documented a 

negative effect of obesity on semen quality both in normal 

fertile13,14 and subfertile–infertile males.21,25 It seems the time 

has come to get more focused also on the plausibility of such 

findings. Okada et al have shown that JHDM2A has a role in 

spermatogenesis and affects regulation of fat metabolic gene 

expression in some tissues, such as muscle tissue and brown-

fat tissue, and mice models confirmed the existence of obesity 

and hyperlipidemia.26 Other characteristics noted in male 

obesity that may cause an increased risk for infertility may 

be changes in retention and metabolism of environmental 

toxins, factors related to lifestyle.27

In conclusion, the association explored between BMI and 

some sexual hormones and semen characteristics, as well 
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as different patterns of this association between fertile and 

infertile men, will be of help to broaden our understanding 

of the effect of obesity on some male reproductive 

physiologic characteristics. However, considering the 

available information in order to clarify the existing facts, it 

is recommended for future studies to consider assessing the 

role of weight loss on improving male fertility status through 

prospective cohort or interventional studies.
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