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Objective: The aim of this study was to examine the correlations between body mass index
(BMI) and waist circumference (WC) and semen parameters (semen volume, sperm count,
motility, and morphology) and sex hormones in Iranian men with infertility.

Materials and Methods: In this cross-sectional study, a total of 119 male patients who had
lived as a partner in an infertile couple for at least 1 year, after regular unprotected sexual
intercourse in their married life were investigated. BMI and WC were assessed, and
a morning blood sample was taken assessing serum levels of testosterone (T), sex hormone-
binding globulin (SHBG), prolactin (PRL), luteinizing hormone (LH), follicle-stimulating
hormone (FSH), estradiol (E2) and leptin. Semen-analysis parameters were also measured.
Results: Based on BMI and WC, the sperm count, total motility and progressive sperm were
significantly lower in overweight and obese infertile males compared to that in normal
weight infertile males and those with WC<102 cm. In addition, the fraction of sperm with
abnormal morphology was significantly higher in infertile men with WC>102 cm compared
to that in those with WC<102 cm. Moreover serum levels of LH, FSH, and leptin were
significantly higher in overweight and obese infertile males compared to that in normal
weight infertile males and those with WC<102 cm. Moreover serum level of E2 was
significantly higher in obese infertile males compared to the normal weight infertile males
and in those with WC>102 cm compared to the WC<102 cm. Furthermore, serum level of
T was significantly lower in obese infertile males compared to the overweight infertile males
and in those with WC>102 cm compared to the WC<102 cm. The mean of T/E2 ratio also
was significantly lower in obese infertile males vs overweight and normal weight infertile
males and in those with WC>102 cm compared to the WC<102 cm.

Conclusion: We concluded that overweight and obesity in infertile men compared to those
with normal weight may worsen the infertility situation.
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Introduction

Obesity, as a major health problem, has reached epidemic extents worldwide.
According to the WHO reports, nearly 650 million people were obese and more
than 1.9 billion were overweight in 2016 worldwide.' In addition to other medical
conditions such as cardiovascular diseases, diabetes, osteoarthritis, and liver dis-
eases, obesity has been shown to be associated with adult male infertility.>> In this
regard, various studies have found that obesity is also associated with low sperm
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quality. A recent systematic review with meta-analysis confirmed the
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relationship between BMI and sperm quality and sug-
gested that obesity may be a harmful factor for male
fertility.” Also, the precise underlying mechanism by
which excessive body fat reduced fertility capacity in
men is still unknown. It was reported that obesity can
affect the GnRH-FSH/LH pulse; impair the functions of
Sertoli and Leydig cells; and thereby affect the release of
sex hormones, sperm production, and maturation.'®"
Serum testosterone, gonadotropin, and sex hormone-
binding globulin (SHBG) are also reported to decrease
along with increasing body mass index (BMI), whereas
estradiol increased with increasing BMI.'? So, these endo-
crine dysregulations in obese males may be associated
with an increased risk of alterations in semen quality."
On the other hand, there are numerous studies that
reported contrary results in this regard.>'*'” In a meta-
analysis by MacDonald et al (2009), considering very
strict inclusion and exclusion criteria, similarly there was
no evidence obtained regarding the association between
BMI and sperm concentration or total sperm count.'? The
same results were also reported in Sermondade et al meta-
analysis.” Therefore, the available evidence on the role of
obesity and BMI in male infertility is controversial. So,
there is a need for improving our understanding on the
underlying mechanisms, and finding appropriate interven-
tions. In this study, we explored the correlations between
BMI and WC and various semen parameters (semen
volume, and sperm count, motility, and morphology) and
sex hormones in Iranian men with infertility.

Materials and Methods

This cross-sectional study was conducted on 119 infertile
men who met the inclusion criteria. The sample size was
determined with 95% confidence interval and 80% power
based on the correlation coefficient (r = 0.26) between the
variables of WC and total sperm count in Fejes et al's
study'® according to the following formula: N = [(Za
+Zp)/C]2 + 3. The standard normal deviate for o = Z, =
1.9600. The standard normal deviate for B = Zg = 0.8416
and C = 0.5 * In [(1+r)/(1-r)] = 0.1820.

Therefore, this study was performed on 119 patients
who were recruited from fertility clinics between
September 2018 and May 2019. The inclusion criterion
was a history of infertility for at least 1 year despite
regular unprotected intercourse. The exclusion criteria
comprised of having definitive pathological conditions
capable of affecting sperm quality such as diabetes,
chronic kidney disease, and atherosclerosis; hypogonadism

requiring medical treatment; genital infection; seminal
tract obstruction; scrotal varicocele; and testicular cancer.
Alcoholics, drug abusers, and those who received drugs
affecting semen parameters or sexual hormone levels were
also excluded from this study. All the subjects were pro-
vided with written informed consent and signed
Ethics

Committee of Ahvaz Jundishapur University of Medical

a standardized consent form. The Medical

Sciences approved this research (approval no.: IR.AJUMS.
REC.1398.038),
Declaration of Helsinki.

and it is in accordance with the
A questionnaire was designed for the study, to collect
demographic data and data on types and duration of infer-
tility as well as the presence of medical conditions that
affect seminal fluid parameters. Seminal fluid analysis was
also performed in terms of the WHO 2010 criteria.'’
Afterwards, semen samples were taken from the partici-
pants at the fertility clinics. Parameters measured com-
prised of semen volume,
total
morphology.

sperm count, progressive

motility, sperm motility, and normal sperm

Semen Sample Examinations

Semen sample was collected after a minimum/maximum
of 2-7 days of sexual abstinence and then transferred
almost immediately to the laboratory for analysis. Semen
sample examinations were conducted by trained clinical
technicians. Accordingly, these semen samples were col-
lected in a private room near the laboratory by masturbat-
ing into a sterile plastic container. The samples were then
liquefied in an incubator (37°C) for 30 minutes and ana-
lyzed for semen volume, sperm count, sperm motility, and
normal sperm morphology during 60 minutes. Notably,
semen volume was measured by weighing. To assess
sperm concentration and motility, 10 pL of each semen
sample was placed in a Makler chamber, covered by
a cover glass, and then examined at x 200 magnifications.
Subsequently, ten of the 100 squares in the microscope
field were randomly scanned and the sperm number was
recorded using a cytometer. Total motility was also defined
as the sum of progressive motility and non-progressive
motility. Afterwards, we calculated total sperm number
as semen volume multiplied by sperm concentration, and
then calculated total motile sperm count as total sperm
number multiplied by total motility. Sperm morphology
was assessed in terms of the WHO criteria. Following the
liquefaction process, 10 pL of semen was spread onto
a glass slide and allowed to be air-dried at room
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temperature. The smears were then stained with Giemsa
stain and sperm morphology was assessed according to the
WHO criteria. Two different examiners counted 200 cells
per smear using bright field illumination at a final magni-
fication of 1000x and oil immersion. According to the
WHO criteria, a morphologically normal spermatozoon
has an oval head and an acrosome covering 40%—70% of
the head area. Moreover, a normal spermatozoon has no
neck, midpiece, and tail abnormalities as well as no cyto-
plasmic droplets larger than 50% of the sperm head.

In addition, a morning blood sample was obtained of
5 mL volume, which was then sent to an authorized
laboratory to assess serum hormonal profile including
serum testosterone (T), follicle stimulating hormone
(FSH), luteinizing hormone (LH), prolactin (PRL), sex
hormone-binding globulin (SHBG), estradiol, and leptin.
Testosterone, E2, and SHBG were assessed using ELISA
kits (Diametra,China).
Luteinizing hormone (LH), follicle-stimulating hormone

and Diametra Furthermore,
(FSH), and prolactin were assessed using ELISA and
Pishtaz Teb kits (Pishtaz Teb, Iran). Also, Leptin was
assessed by both ELISA and Diacalon kits (France)

Height was measured using a standard metal ruler
when participants were standing without shoes. Weight
was measured while light clothes were worn. Body mass
index (BMI) was calculated using the formula [BMI =
weight/(height in meters)?]. The patients were then divided
by BMI into normal weight (BMI 18-24.9 kg/m?, n = 30),
overweight (BMI 25-29.9 kg/mz, n = 56) or obese (BMI
>30 kg/m?, n = 33).?° WC was also measured with
a standardized cloth tape measure. Then the patients
were divided by WC into two groups (WC<102 cm, n=
74 and WC>102 cm, n=45).

Statistical Analysis

Data were analyzed using SPSS ver. 22 (IBM Corp.,
Armonk, NY, USA). Data were presented as median
(range), mean standard deviation (SD) or number (percen-
tage). Type of data distribution was determined using
Kolmogorov—Smirnov test, and in the case of variables
with non-normal data distribution, a nonparametric test
was used to confirm the statistical significance. Chi-square
test was also used to compare categorical variables and one-
way analysis of variance (ANOVA) test or Kruskal-Wallis
test, when appropriate, were used to compare continuous
variables. Moreover, Post hoc pair-wise comparisons and
Mann—Whitney test were performed in case of variables
with normal data distribution and variable with non-normal

data distribution, respectively. All the statistical tests were
done on a two-tailed basis, and a P-value equal to or less
than 0.05 was considered as statistically significant.

Results

A total of 119 infertile men were studied: 30 (25%)
patients had normal weight, 56 (47%) patients were over-
weight and 33 (28%) were obese. Table 1 demonstrates the
demographic and clinical characteristics in the studied
patients according to their BMI. No significant difference
was observed in patients’ age, physical activity, duration
of abstinence, infertility duration, smoking, use of
mobiles and economic situation among normal weight
infertile males, overweight and obese groups (P>0.05).

Sperm counts (P<0.001), total motility (P<0.001) and
progressive sperm (P<0.001) were significantly lower in
the obese groups compared to the normal weight infertile
males (Table 2).

Serum levels of LH (P<0.001), FSH (P<0.001), and
leptin (P<0.001) were significantly higher in overweight
and obese infertile males compared to the normal weight
infertile males. In addition, serum level of T (P=0.043)
was significantly lower in the obese group compare to the
overweight. Moreover serum level of E2 (P=0.015) was
significantly higher in the obese group compared to the
normal weight infertile. The results also showed that the
mean of T/E2 ratio was significantly lower in the infertile
obese group vs overweight (P=0.001) and normal weight
infertile male (P=0.001) groups (Table 3).

The correlation between WC and semen parameters and
sex hormones was also assessed (Tables 4-5). WC cut-off
was 102 cm and 74 (62%) patients had WC<102 cm and 45
(38%) patients had WC>102 cm. Sperm count (P<0.001),
motile sperm (P<0.001) and progressive sperm (P<0.001)
were significantly lower and the fraction of sperm with
abnormal morphology (P=0.009) was significantly higher
in infertile males with WC>102 cm compared infertile
males with WC<102 cm (Table 4).

In addition serum levels of LH (P<0.001), FSH
(P<0.001), leptin (P<0.001) and estradiol (P=0.029) were
significantly higher and serum levels of T (P=0.003) and
T/E2 (P=0.002) ratio were significantly lower in infertile
males with WC>102 cm compared to infertile males with
WC<102 cm (Table 5).

Discussion
People with a BMI of >30 kg/m” are considered as obese.
body fat distribution, in the

However, specifically
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Table | Characteristics of the Study Population According to the Different BMI Groups (n=119)

Variables BMI P-value
Normal (18.5-24.9 kg/ Overweight (25-29.9 kg/ Obese (=30 kglmz)
m?) (n=30) m?) (n= 56) (n=33)
Age (year, mean * SD) 33.66 £ 47 358 £ 6.38 33.57 £ 573 0.129*
BMI (kg/m?) 22.46 + 1.76¢ 2749 £ 1.31° 34.33 = 3.25° <0.001°
WC (cm) 84.90 + 4.74¢ 96.96 + 5.65° 111.48 + 9.52 <0.001°
Education level, n (%) 0.389°
llliterate 0 1 (2) I (3)
High school 7 (23) 18 (32) 9 (27)
Diploma 9 (30) 15 (26) 8 (24)
College 14 (46) 22 (39) 15 (45)
Race, n (%) 0.867¢
Fars 6 (20) 15 (26) 6 (18)
Arab 12 (40) 22 (73) 13 (39)
Lor Il (36) 16 (28) I'1(33)
Tork I (3) 2(3) 2 (6)
Kord 0 1 (2) 0
Others 0 0 I 3)
Smoking, n (%) 0.460¢
Yes 20 (66) 41 (73) 20 (60)
No 10 (33) 15 (26) 13 (39)
Mobile, n (%) 0.390°
Yes 25 (83) 5191 27 (81)
No 5(lé) 5(8) 6 (18)
Economic Situation, n (%) 0.422¢
Poor 5(lé) 8 (14) 4 (12)
Moderate 23 (76) 36 (64) 21 (63)
Good 2 (6) 12 (21) 8 (24)
Physical Activity, n (%) 0.665¢
Low 16 (54) 28 (50) 14 (43)
Moderate 14 (46) 28 (50) 19 (57)
High 0 0 0
Duration of Abstinence (day, mean + SD) | 3.01 + 0.66 3.08 £ 0.72 3.06 = 0.49 0.968°
Infertility duration (years, mean + SD) 2.66 + 1.62 2.50 +1.57 298 + 1.67 0.409°

Notes: Data are presented as mean * standard deviation (SD) or frequency and percentage. Differences between the three BMI groups were tested using one-way analysis
of variance (ANOVA), *Welch and Brown-Forsythe; "Chi-Square test; “Post Hoc Tests: Dunnett T3; ¢(P<0.001). P<0.05 was considered statistically significant.

Abbreviations: BMI, body mass index; WC, waist circumference.

abdominal region, is also considered as a marker that
shows obesity. However, waist circumference is currently
suggested as a more accurate marker of obesity.?' It was
shown that obese men are three times more likely to have
oligospermia, a sperm count of fewer than 15 million/mL,
compared to healthy men with normal weight.*> As the
reduction in fertility is accompanied with the increasing
rates of obesity, it seems that obesity may be associated
with male infertility.”?

In the present study, the authors investigated the correla-
tion among BMI, WC, and semen-analysis parameters as
well as serum concentrations of sex hormones. We observed
that adiposity is related to some sperm parameters and serum
concentration of some sex hormones when assessed by BMI
as well as WC. Correspondingly, this was generally consis-
tent with some previous studies that reported the negative
association among obesity and total sperm counts or

7,24,25 6,7,24-26

concentration, sperm motility, and normal
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Table 2 Sperm Analysis Results in the Different BMI Groups (n=119)

Variables BMI P-value
Normal (18.5-24.9 kg/m?) Overweight (25-29.9 kg/im?) Obese (30 kg/m?)
(n=30) (n=56) (n=33)
Volume (mL) 2.48 £ 1.4 3.54 £ 1.93 3.26 £ 1.27 0.54°
Sperm count (M/mL) 25.63 £ 10.72f 16.07 + 10.338 12.57 + 9.70" <0.001°
Motile sperm (%) 38.06 + 8.70° 34.14 + 10.24° 27.72 + 9.28° <0.001*
Progressive sperm (%) 30.26 + 7.87' 25.98 + 8.78 18.89 + 8.46 <0.001*
Normal sperm morphology (%) | 1.36 + 1.37 128 + 1.26 0.96 + 0.98 0.544°

Notes: Data are presented as mean + standard deviation (SD). Differences between the three BMI groups were tested using one-way analysis of variance (ANOVA).
®K ruskal-Wallis test. Post Hoc Tests for normal distribution data. (a) LSD; ¢(P=0.074); 5(P<0.001); ¢*(P=0.003); "(P=0.027); “(P<0.001); "(P<0.001). Pairwise comparison
for non-normal distribution data (b) were tested using Mann—-Whitney test "6(P<0.001), "(P<0.001), &"(P=0.038). P<0.05 was considered statistically significant.

Abbreviations: M/mL, million per milliliter; BMI, body mass index.

Table 3 Hormones Analysis Results in the Different BMI Groups (n=119)

Variables BMI P-value
Normal (18.5-24.9 kg/m?) (n=30) Overweight (25-29.9 kg/m?) (n= 56) Obese (230 kg/m?) (n=33)
LH 3.61 + 1.32° 7.93 % 1.94¢ 12.17 + 2.28° <0.001*
FSH 2.83 £ 0.95° 6.81 £ 2.32° 9.27 £ 2.66° <0.001°
SHBG 12.94 £ 7.70 12.20 £ 6.61 11.30 £ 5.51 0.619*
PRL 313.79 £ 177.15 329.25 + 195.82 385.81 +271.40 0.357%
Leptin 18.20 + 8.21° 25.32 + 5.98¢ 33.93 + 7.47¢ <0.001*
Estradiol 22.77 + 1065 25.55 + 13.02 31.03 + 15.598 0.042*
T 432 £ 227 427 + 243 3.13 £ 1.24% 0.033°
T/E2 ratio 022 + 0.14" 0.19 £0.13 0.11 £ 0.0 0.002°

Notes: Data are presented as mean * standard deviation (SD). Differences between the three BMI groups were tested using one-way analysis of variance (ANOVA), ®Way
Kruskal-Wallis test. Post Hoc Tests for normal distribution data a LSD; < (P<0.001); & vs f (P=0.015) Pairwise comparison for non-normal distribution data (b) were tested
using Mann-Whitney test (“° (P<0.001), & vs ¥ (P=0.043), / vs [h (P=0.001): i (P=0.001)].

Abbreviations: BMI, body mass index; LH, luteinizing hormone; FSH, follicle-stimulating hormone; SHBG, sex hormone-binding globulin; PRL, prolactin; T, testosterone; E2,

estradiol.

Table 4 Sperm Analysis Results in the Different WC Groups
(n=119)

Variables wcC
WC<I02 cm | WC=102 cm | P-alue
(n=74) (n=45)
Volume (mL) 321 £ 1.75 3.16 £2.26 0.341°
Sperm count (M/mL) | 20.52 + 10.55 12.55 + 10.88 | <0.001°
Motile sperm (%) 36.48 £ 8.93 2820 + 1035 | <0.001°
Progressive sperm (%) | 28.28 + 8.13 19.85 £ 9.09 <0.001*
Normal sperm 1.45 + 1.32 0.82 + 091 0.009°
morphology (%)

Notes: Data are presented as mean * standard deviation (SD). *Differences
between the three WC groups were tested using independent sample t-test;
®Mann-Whitney test. P<0.05 was considered statistically significant.
Abbreviations: M/mL, million per milliliter; WC, waist circumference.

sperm morphology.”***"*® Although there is some existing
support for the idea suggesting the effects of obesity on
reproductive potential, several studies have indicated no

connection between BMI and sperm parameters. However,
over half of the studies included self-reported measures of
BMI. Moreover, adiposity had been only assessed by BMI.
Notably, distribution of body fat, as assessed by WC, may
provide a more robust measure of the adverse metabolic
implications of excess body size rather than BMIL.?’ There
are a few studies that have investigated the effects of WC on
semen profile. A negative correlation between sperm counts
and WC was observed in infertile men in Fejes et al and
Hammiche et al studies.'®*° In the present study, the sperm
parameter quality was higher in infertile males with normal
WC compared to overweight and obese infertile males.
However, it is still unclear whether a similar relationship
exists in men who are not infertile.

Therefore, the hypotheses on the link between obesity
and male infertility are controversial yet. However, by
considering the undesirable effects of overweight and
obesity on health, it is suggested to be cautious in this
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Table 5 Hormones Analysis Results in the Different WC Groups
(n=119)

Variables | WC
WC<102 cm WC>102 cm (n= P-value
(n=74) 45)
LH 6.07 + 2.60 1122 +2.79 <0.001?
FSH 5.18 £ 2.77 8.64 + 2.69 <0.001*
SHBG 12.77 £ 7.00 11.09 £ 5.80 0.252°
PRL 330.97 + 184.39 357.59 + 259.83 0.898°
Leptin 2225 +8.18 31.93 £ 6.93 <0.001°
Estradiol 25.05 + 13.90 28.54 + 12.69 0.029°
T 447+ 243 3.15+ 1.30 0.003°
T/E2 ratio | 0.21 £ 0.14 0.12 £ 0.07 0.002°

Notes: Data are presented as mean * standard deviation (SD). °Differences
between the three WC groups were tested using independent sample t-test,
®Mann-Whitney test. P<0.05 was considered statistically significant.
Abbreviations: WC, waist circumference; LH, luteinizing hormone; FSH, follicle-
stimulating hormone; SHBG, sex hormone-binding globulin; PRL, prolactin; T, tes-
tosterone; E2, estradiol.

regard and more emphasis should be placed on the impor-
tance of having a normal weight.

Obesity may affect male fertility directly or indirectly
through several possible mechanisms, by alterations in hor-
monal profiles. In human beings, increase in BMI reduces
plasma sex hormone-binding globulin (SHBG) that results in
lower testosterone and higher estrogen levels.*!''-!¢
Additionally, the state of obesity itself perpetuates high estro-
gen levels, due to a greater white adipose tissue.’’
Correspondingly, these hormonal changes were also
observed in the present study. Aromatase cytochrome P450,
which is responsible for the key step in biosynthesis of
estrogens, is highly expressed in white adipose tissue. Due
to a high availability of aromatase enzyme, there is an
increased conversion of androgens into estrogens. In addi-
tion, it was previously stated that these high estrogen levels
have a deleterious effect on spermatogenesis by controlling
the levels of testosterone levels through a negative feedback
mechanism on the hypothalamus.?'* It was found that obe-
sity also increases scrotal temperatures due to the increased
scrotal adiposity, which may damage spermatogenesis and
impair semen parameters (decreased total sperm count, con-
centration, and motility; and increased DNA fragmentation
index). However, in a recent meta-analysis, it has been con-
cluded that there is insufficient data to demonstrate a positive
association between BMI and sperm DNA fragmentation.>*
It has also been suggested that obesity may directly alter
spermatogenesis and Sertoli cell function, as indicated by
the more severe decrease of inhibition of B levels compared

with the decrease of FSH*® Moreover, it was suggested that
obesity may directly stimulate semen abnormalities through

the increased production of ROS**

and inflammatory med-
iators impairing testicular and epididymal tissues. The ele-
vated levels of inflammatory mediators including TNF-o and
IL-6 as well as the decreased levels of vascular endothelial
growth factor (VEGF) were observed in the seminal plasma
of obese males, which may affect the quality of semen.*
Therefore, it is suggested that obesity may alter the systema-
tic and local environment necessary for spermatogenesis in
testis and sperm maturation in epididymis, which may finally
result in poor sperm quality including decreased sperm moti-
lity, abnormal morphology of sperm, acrosome reaction, the
altered membrane lipids, and increased damage to DNA.
Furthermore, some recent studies indicated that the epige-
netic changes including methylation of sperm DNA and
modification of non-coding RNA may be consequences of
the increased adiposity, which are associated with changes in
BMI and reproduction.*! Additionally, the state of obesity
itself causes high plasma leptin levels. Accordingly, synth-
esis of leptin, as the key regulatory adipokine, generally
occurs in the white adipose tissue and is generally found in
high levels in serum of obese men.” Despite the essentiality
of leptin for a normal reproductive function, in excessive
levels, it can have detrimental effects on the male reproduc-
tive system. The collective observations from human and
animal studies have pointed out leptin as a link between
infertility and obesity, a suggestion that is corroborated by
findings of low sperm count, the increased sperm abnormal-
ities, oxidative stress, and the increased leptin levels in obese
men.*** Moreover, leptin may act via its receptors on the
KISS1 neurons, which stimulate GnRH release from the
hypothalamus. In this regard, KISSI neurons project to
both GnRH neurons and the NPY neurons. Thus, leptin can
prevent the GnRH inhibition by the NPY neurons, acting
through KISS1. It is hypothesized that obese men may
develop leptin resistance, which may consequently lead to
the suppression of KISS1 neuron activities as well as the
increased NPY levels, causing an inhibition of GnRH neu-
rons. This eventually affects the release of gonadotropins
from the pituitary, reduces steroidogenesis, and results in
hypogonadotropic hypogonadism.'' In addition, daily leptin
administration to normal-weight rats has been shown to
result in similar abnormalities in sperm parameters.
Although the major pathways causing these abnormalities
still remain unidentified, these adverse effects have been
attributed to the leptin-induced increased oxidative stress
and uncontrolled production of reactive oxygen species
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(ROS).***> At physiological levels, ROS play significant
roles in sperm maturation, capacitation, and acrosome reac-
tion. Moreover, at pathological levels, ROS impair testicular
germ cell proliferation, which negatively affects sperm
plasma membrane fluidity, impairs sperm motility, and
increases sperm DNA damage.* It seems that weight loss
may be an effective treatment approach for obesity linked
with male infertility; however, few controlled trials have
been conducted to investigate its significant effects. Though
there is a general agreement in these studies. It was found that
men who lost their body weight following a healthy diet and
exercise, had increased levels of androgen, inhibition of B,

314647 Jncreased sexual hor-

improved semen parameters,
mone binding globulin (SHBG), and decreased serum con-
centrations of insulin and leptin. In addition, a restriction in
caloric intake and the increased exercise were found to be
effective factors in improving erectile function, particularly
in men with obesity and diabetes mellitus.*® Moreover,
a preliminary prospective double-armed study recently
found that a massive weight loss obtained with bariatric
surgery was also associated with improvements in some
parameters of the semen.*’

This study had some limitations including small sam-
ple size, lack of a normal weight fertile control group, and
existence of smokers in the study. Further studies with
a high methodological quality and adequate sample sizes
are required to improve our knowledge regarding the rela-
tionship between obesity and infertility.

Conclusions

We concluded that overweight and obesity in infertile men
compared to infertile men with normal weight may worsen
the infertility situation. So, considering the relationship
between the increasing prevalence rate of obesity and the
decreased male fertility, it is suggested that clinicians
should have further awareness on the relationship among
obesity, infertility, and underlying mechanisms to provide
an effective treatment.
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