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A B S T R A C T

The relationship between overweight and male fertility is well studied, still the correlation of obesity and de-
creased sperm quality is a subject to debate. The widely used conventional spermatological examinations alone
seem to be inadequate to assess fertilization potential. Hyaluronan Binding Assay (HBA®) is one of the available
validated tests that allows the functional examination of sperm. Data of 72 male patients (mean age 33.9 (24–43)
years) from infertile couples were analysed. Body Mass Index (BMI) determination, conventional semen analysis
and HBA were performed. Additionally, a relatively new Hyaluronan Bound Matured Sperm Count (HB-MaSC)
-index, first introduced by the authors in 2015, was calculated. This index reflects fertilization potential of sperm
more precisely. With the increase of BMI, sperm count decreased significantly until about 25 kg/m2, above
25 kg/m2 no further decrease was observed, although sperm count remained permanently low. Greater body
weight (in the 70–90 kg range) was observed to have a significant negative effect only on the progressive sperm
motility. In addition to sperm concentration and motility, sperm fertilization potential is also negatively affected
by obesity, but is irrespective of body weight, as evaluated using BMI + HB-MaSC linear regression analyses
adjusted for age and weight. This correlation between male BMI and sperm fertilization potential – as opposed to
the conventional correlations with sperm concentration or motility – appears to provide more helpful in-
formation in the identification of real capability for fertilization.

1. Introduction

Obesity is one of the main healthcare problems in the Western
world. According to the World Health Organization (WHO) the number
of overweight adults is more than 1.9 billion, and the number of obese
people is more than 650 million, based on data published in February
2018 [1].

The impact of overweight on male fertility is well studied and
widely accepted, both in animal models and humans [2–8]. There are
numerous studies confirming that body mass index (BMI), along with
many other lifestyle factors (smoking, caffeine intake, drug abuse etc.),
also have a negative impact on male fertility [9,10]. However, semen
parameters may not have such a clear relation to it [11,12].

Recently, the value of the conventional spermatological examina-
tions in assessing fertility status has been questioned [13]. Hyaluronan
Binding Assay (HBA®) is one of the newly introduced tests that allows
the functional examination of sperm. Theoretical basis of the HBA test

is that only mature sperm with low aneuploidy frequency and DNA
fragmentation express hyaluronan-binding receptors (HBR) and can
connect to the polysaccharide matrix of the cumulus cells, containing
hyaluronic acid (HA, also called hyaluronan) [14–16]. Thus, only ma-
ture sperm are able to bind to the hyaluronic acid-treated surface in
vitro in HBA assays - as to the pellucid zone in vivo -, which allows one
to differentiate between mature and immature cells [17,18]. Sperm
maturity, low aneuploidy and DNA fragmentation rate, increased
chromatin integrity, normal head-morphology and consequently im-
proved fertility potential, all correlate with binding ability to hya-
luronic acid [16,19]. HA-based sperm selection improves the im-
plantation rate and decreases the early pregnancy loss rate after ICSI,
especially in case of decreased sperm HA binding capacity [20]. Hya-
luronan Binding Assay is also useful in oligozoospermia, since it facil-
itates the choice between the subsequent IVF techniques.

The aim of the present study was to investigate and compare the
effect of BMI on conventional semen parameters (sperm concentration
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and progressive motility) and fertilization potential based on hyalur-
onan binding.

2. Materials and methods

Seventy-two men were included (mean (range) age: 33.9 (24–43)
years), who were referred for an andrological workup due to an infertile
relationship that lasted for more than 12 months. For each patient we
performed BMI calculation, physical and ultrasound testicular ex-
amination, microscopic semen analysis, and HA binding capacity.
Hyaluronan Bound Matured Sperm Count (HB-MaSC) was also calcu-
lated [21].

Disorders that were medically or surgically treatable were part of
the exclusion criteria. We excluded patients with clinically relevant
varicocele, less than 25 cm3 testicular volume, and other known med-
ical factors such as severe hormonal difference and regular smoking.
We also excluded patients with teratozoospermia: normal sperm mor-
phology below 4% - based on Krüger’s strict criteria [22].

2.1. Body mass index

Although it does not reflect the real percentage of body fat, BMI is
accepted and widely used in clinical research, as well as in andrological
practice to assess the ideal weight and the extent of deviation from it.
BMI is defined as the weight in kilograms divided by the height in
meters squared (kg/m2), thus measuring BMI is cost-effective and easy
to perform (Table 1).

For anthropometric data, the height and weight was measured with
a height measure and scale, respectively, wearing light clothes, without
shoes. BMI was calculated as weight in kilograms divided by the square
of height in meters.

2.2. Semen analysis

All semen samples were collected in a private room near the la-
boratory after a 4-day abstinence by masturbation, and ejaculated into
a clean plastic container, according to the WHO guidelines [22]. After
liquefaction of fresh, untreated samples, the HBA test was performed
first, according to the instructions of the manufacturer. Spermatological
examinations of the semen samples like; sperm count, motility, mor-
phology, vitality etc. were performed with full respect to, and following
step-by-step instructions of the „WHO laboratory manual for the Ex-
amination and processing of human semen 5th edition" [22] using a
bright field microscope (magnification ×200–400) and Makler
counting chamber under constant conditions (at room temperature
10 μl drop of liquefied native semen were used). As the semen samples
were assessed immediately there was no need to store them. During the
procedures, standard room temperature was secured. Data collection
and interpretation were also perfomed based on the standards of the
same WHO manual for semen analysis. Categories of sperm movement
were as follows: progressive motility (PR), when spermatozoa move
actively regardless of speed either linearly or in a large circle, non-
progressive motility (NP), when spermatozoa move without progres-
sion, and immotility (IM), which means no movement.

2.3. Hyaluronic binding assay (HBA)

The functional evaluation of sperm quality was performed with the
commercially available HBA tests (Biocoat Inc, USA). The test was
carried out according to the recommendation of the manufacturer.
Briefly, 7–10 μl native semen was dropped onto hyaluronic acid coated
slide and after 10–15minutes of incubation at room temperature, the
binding rate of sperms was determined.

2.4. Hyaluronan bound matured sperm count (HB-MaSC)

Combining the classical sperm parameters (sperm density, motility,
morphology) with the results of the HBA test, the authors formerly
described a new fertility index, called Hyaluronan Bound Matured
Sperm Count (HB-MaSC), which stands for the multiplication of sperm
density in one mL semen, the percentage of progressively motile sperm,
and the percentile of moving sperms binding to hyaluronic acid [21],
which was calculated from the available data.

2.5. Statistical analysis

The relationships between BMI and the outcomes of HB-MaSC,
sperm count and progressive motility (WHO-PR) were evaluated using
multiple linear regression adjusted for body weight and age. Variables
were transformed to improve normality: HB-MaSC and sperm count
were square-root transformed, WHO-PR was square transformed, and
BMI was natural log transformed. The model contained first, second,
and third power variants of log-BMI, and first and second power var-
iants of body weight, to allow for curvatures in the relationship. Effects
were expressed as marginal effects for a unit increase specifically to
reference points across the BMI range, with 95% confidence intervals
and p-values. Model fits were checked using Breusch-Pagan/Cook-
Weisberg tests for heteroscedasticity, Ramsey’s regression specification-
error tests, and by inspection of normality of residuals and residuals-
versus-fitted-values plots. The statistical package Stata was used for
data handling and analysis. P values less than 0.05 were considered to
indicate significance.

The procedures followed were in accordance with the ethical stan-
dards of the responsible committee on human experimentation (in-
stitutional).

3. Results

Anthropometric data of the seventy-two infertile men included in
the study are shown in Table 2.

Adjusted for age and body weight, regression fitted values of sperm
count values were found to be the highest at the low end of the normal
BMI range. The sperm count values decreased significantly with the
increase of BMI until 25 kg/m2, but over this BMI no remarkable
changes were identified, as sperm counts varied to a non-significant
extent around a constant low level of 30 million per ml (Figs. 1 and 2).
This indicates that BMI in the overweight through the obese range is
associated with a lower sperm count, compared to subjects close to the
centre of the normal BMI range. The relationship is best established for
body weights up to around 90 kg, but might not be true in case of
heavier subjects, who were generally outside the normal BMI range inTable 1

Correlation between Body Mass Index and disease risk [23].

Unit Disease risk

Underweight ≤19.9 kg/m2 Increased disease risk
Normal 20–24.9 kg/m2 Normal
Overweight 25–29.9 kg/m2 Increased disease risk
Class I obesity 30–34.9 kg/m2 High disease risk
Class II obesity 35–39.9 kg/m2 Very high disease risk
Class III obesity ≥40 kg/m2 Extremely high disease risk

Table 2
Anthropometric data of the 72 men included in the study.

Mean Range

Age (year) 33,85 24–43
Weight (kg) 90,43 60–135
Height (m) 1,80 1,61–2,00
BMI (kg/m2) 27,94 19,15–49,22
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our sample (Fig. 2).
Similar tendencies were detected with progressively motile sperm

rate (WHO-PR, according to WHO classification 2010 [22]), which
decreased significantly with the increase of BMI across the normal to
overweight range (Fig. 3) before leveling out in obese subjects. Ad-
justed for age and BMI, greater body weight, in the 70–90 kg range, was
observed to have an elevating effect on WHO-PR, with an estimated

17.7 percentage points (95%CI 9.2–26.1, p < 0.0001) in 80-kg vs 70-
kg, and 11.3 percentage points (95%CI 5.1–17.4, p= 0.0003) in 90-kg
vs 80-kg subjects of the same age and BMI (Fig. 4). No outcome other
than WHO-PR was observed to be significantly associated with body
weight.

The age- and body weight-adjusted relationship between

Fig. 1. Marginal effects of a unit increase in body mass index (BMI) on the
expected value of change of sperm count. The relationships between BMI
and change of sperm count were evaluated using multiple linear regression
adjusted for body weight and age. In Stata statistical software model, fits were
checked using Breusch-Pagan/Cook-Weisberg tests for heteroscedasticity,
Ramsey’s regression specification-error tests, and by inspection of normality of
residuals and residuals-versus-fitted-values plots. Curves indicate marginal ef-
fect point estimates (solid line) with 95% confidence intervals (dashed lines) at
reference levels of BMI as read against the horizontal axis. The estimates (solid
line) differ significantly (p < 0.05) from any values that lie outside the 95%
confidence interval (the area between the two dashed lines). Significantly ne-
gative values of sperm count-change can be seen at lower BMI values. n= 72.

Fig. 2. Association between body mass index (BMI) and expected value of sperm count. The relationships between BMI and sperm count were evaluated using
multiple linear regression adjusted for body weight and age. In Stata statistical software model fits were checked using Breusch-Pagan/Cook-Weisberg tests for
heteroscedasticity, Ramsey’s regression specification-error tests, and by inspection of normality of residuals and residuals-versus-fitted-values plots. Curves indicate
fitted values (solid lines) with 95% confidence intervals (dashed lines) at sample mean age at different body weight levels as indicated above each insert; horizontal
line indicates fitted value at sample mean levels of all explanatory variables. The fitted values (solid line) differ significantly (p < 0.05) from any values that lie
outside the 95% confidence interval (the area between the two dashed lines). At lower body weight there are some low BMI values, where sperm count differs
significantly positively from the sample mean (horizontal line), however at higher BMI values sperm count values do not reach physiological levels and settle around
the low sample mean regardless of weight. n= 72.

Fig. 3. Marginal effects of a unit increase in body mass index (BMI) on the
expected value of change of progressive motility (measured according to
the guidelines of the WHO) (WHO-PR). The relationships between BMI and
change of WHO-PR were evaluated using multiple linear regression adjusted for
body weight and age. In Stata statistical software model fits were checked using
Breusch-Pagan/Cook-Weisberg tests for heteroscedasticity, Ramsey’s regression
specification-error tests, and by inspection of normality of residuals and re-
siduals-versus-fitted-values plots. Curves indicate marginal effect point esti-
mates (solid line) with 95% confidence intervals (dashed lines) at reference
levels of BMI as read against the horizontal axis. The estimates (solid line) differ
significantly (p < 0.05) from any values that lie outside the 95% confidence
interval (the area between the two dashed lines). Significantly negative values
of WHO-PR-change can be seen at lower BMI values. n=72.
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BMI+ change of HB-MaSC (Fig. 5) has similar features as BMI+
change of sperm count linear regression analyses. Values of HB-MaSC
were found to be higher, at lower BMI values, decreasing steadily until

25 kg/m2 BMI. This decrease is even steeper than what could be ob-
served in case of sperm count, which may suggest, that the BMI+HB-
MaSC relationship is more sensitive in illustrating the effect of BMI.
Above 25 kg/m2 BMI, no further decrease in HB-MaSC index was seen,
it remained at a low level which proved to be characteristic for the
overweight to obese BMI-range. Body weight seems to be not as tightly
related with changes of this index as BMI. Although, in the 70–100 kg
range, greater body weight showed some tendency to exert an elevating
effect on HB-MaSC, but this proved to be statistically non-significant.
The relationship between BMI+HB-MaSC is best established for body
weights up to around 100 kg (Fig. 6).

Model fit was found sufficient in all cases, with acceptable minor
deviations from normality of residuals in the models for HB-MaSC,
sperm count, and WHO-PR; no evidence of poor fit was found for any
outcome with other model checking methods.

4. Discussion

It has been shown recently that the functional examination of sperm
may be important in the identification of clinical infertility [13].
However, there is meager experimental data available describing the
effect of BMI on the functional characteristics of sperm. In this study,
we investigated and compared the effects of BMI on conventional sperm
parameters (sperm count and progressive motility) and fertilization
potential based on hyaluronan binding by evaluating data of 72 infertile
men using multiple linear regression analyses adjusted for body weight
and age.

Although some relationship between BMI and male infertility has
been confirmed [9,10], BMI and semen parameters may not be so
clearly related: previous clinical studies reported conflicting results on
the impact of overweight on sperm count. Based on the work of Nguyen

Fig. 4. Association between body mass index (BMI) and expected value of progressive motility (measured according to the guidelines of the WHO) (WHO-
PR). The relationships between BMI and WHO-PR were evaluated using multiple linear regression adjusted for body weight and age. In Stata statistical software
model fits were checked using Breusch-Pagan/Cook-Weisberg tests for heteroscedasticity, Ramsey’s regression specification-error tests, and by inspection of nor-
mality of residuals and residuals-versus-fitted-values plots. Curves indicate fitted values (solid lines) with 95% confidence intervals (dashed lines) at sample mean age
at different body weight levels as indicated above each insert; horizontal line indicates fitted value at sample mean levels of all explanatory variables. The fitted
values (solid line) differ significantly (p < 0.05) from any values that lie outside the 95% confidence interval (the area between the two dashed lines). At low BMI
values (regardless of weight) WHO-PR values may be higher than the sample mean, however with the increasing BMI WHO-PR values are shown to be lower and
generally do not differ significantly from the low sample mean. But for example at 80 kg body weight and 28–30 kg/m2 BMI, values of WHO-PR even significantly
negatively differ from sample mean. n= 72.

Fig. 5. Marginal effects of a unit increase in body mass index (BMI) on the
expected value of change of Hyaluronan Bound Matured Sperm Count
(HB-MaSC). The relationships between BMI and change of HB-MaSC were
evaluated using multiple linear regression adjusted for body weight and age. In
Stata statistical software model fits were checked using Breusch-Pagan/Cook-
Weisberg tests for heteroscedasticity, Ramsey’s regression specification-error
tests, and by inspection of normality of residuals and residuals-versus-fitted-
values plots. Curves indicate marginal effect point estimates (solid line) with
95% confidence intervals (dashed lines) at reference levels of BMI as read
against the horizontal axis. The estimates (solid line) differ significantly
(p < 0.05) from any values that lie outside the 95% confidence interval (the
area between the two dashed lines). Significantly negative values of HB-MaSC-
change can be seen at lower BMI values. n= 72.
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et al. there may be some relationship between male infertility and BMI:
obese men were found to be 3.5 times more likely to have oligospermia
than those with normal BMI, confirming the negative impact of BMI on
male fertility [24]. Also, according to a meta-analysis of 21 studies by
Sermondade and others, overweight and obesity were associated with
an increased prevalence of azoospermia or oligozoospermia with a J-
shaped relationship [25].

In contrast, a number of clinical studies question the direct relation
between subfertility and obesity. Chavarro et al. found that despite
major differences in reproductive hormone levels with increased body
weight, only extreme levels of obesity (BMI≥ 35 kg/m2) influenced the
sperm count and motion parameters negatively [26]. In a meta-analysis
of 5 studies, MacDonald and others found no evidence of an association
between increased BMI and semen parameters [12].

As opposed to this, according to our results, increased BMI (25 kg/
m2) (Figs. 1 and 2), but not the body weight itself (Fig. 2), negatively
affects sperm count. In case of progressive motility, increased BMI was
observed to have a negative effect on WHO-PR as well (Figs. 3 and 4).
On the other hand, higher body weight seem to produce a less pro-
nounced decreasing effect on WHO-PR – if we compare graphs of
70–100 kg range (Fig. 4) –, however in even higher body weights
(above 100 kg) the negative effects intensify again (not significantly).
Although the same tendency can be seen in case of sperm count+ body
weight and HB-MaSC+body weight relationships as well, the sig-
nificantly weakening impact of increasing body weight on WHO-PR-
decreasment. Proved to be an isolated instance: no outcome other than
WHO-PR was observed to be significantly associated with body weight.
We found that the negative impact of BMI-increase on sperm quality
reaches a plateau above 28–30 kg/m2, since the sperm concentration,
locomotor capacity and hyaluronan-binding do not decrease further
above this BMI value.

In our experiment, progressive motility was observed to be related

to BMI, however, this relationship has contradictions in the scientific
literature, as it was mentioned in the case of BMI+ sperm count. A
recent article of Ramaraju et al. discusses results of computer-aided
sperm analysis, the final conclusion of which is that obesity (BMI over
30 kg/m2) is associated with lower progressive motility [27]. In con-
trast, an investigation by Keskin and colleagues, concluded without
affirmation of such relationship, although they found BMI to be nega-
tively correlated with prolactin and testosterone levels [28].

Recent research showed that although BMI has an overall impact on
the success of In Vitro Fertilization (IVF), it does not affect pregnancy
rate in intracytoplasmic sperm injection (ICSI) cycles [29]. Regarding
the results of assisted reproductive techniques, Thomsen et al. found,
that fertilization rate, number of good quality embryos, implantation
rate, and pregnancy outcome was not influenced by male BMI [30].
Also, they did not find any effect of BMI on conventional semen para-
meters.

Thus, several new tests for the functional examination of sperm had
to be researched, due to the insufficiency of classical spermatological
examinations in determining male fertility. The impact of obesity on
male fertility, may be better elucidated by investigating the association
between BMI and sperm functional variables, rather than conventional
semen parameters.

The Hyaluronan Binding Assay (HBA) is a relatively new functional
test assessing fertilization capability of sperm [21]. However, there is
limited data on the relationship between overweight and sperm hya-
luronan binding capacity. Sermondade et al. assessed the relations be-
tween male BMI, conventional semen parameters and zona pellucida
binding capacity and they found no correlation [11]. On the other
hand, Wegner et al. found that tobacco use and abnormally high BMI
together, are associated with lower hyaluronan binding capacity [31].
Our results demonstrated that high BMI alone could contribute to male
infertility: increasing BMI negatively affects hyaluronan binding

Fig. 6. Association between body mass index (BMI) and expected value of Hyaluronan Bound Matured Sperm Count (HB-MaSC). The relationships between
BMI and HB-MaSC were evaluated using multiple linear regression adjusted for body weight and age. In Stata statistical software model fits were checked using
Breusch-Pagan/Cook-Weisberg tests for heteroscedasticity, Ramsey’s regression specification-error tests, and by inspection of normality of residuals and residuals-
versus-fitted-values plots. Curves indicate fitted values (solid lines) with 95% confidence intervals (dashed lines) at sample mean age at different body weight levels
as indicated above each insert; horizontal line indicates fitted value at sample mean levels of all explanatory variables. The fitted values (solid line) differ significantly
(p < 0.05) from any values that lie outside the 95% confidence interval (the area between the two dashed lines). At low BMI values (regardless of weight) HB-MaSC
values may be higher than the sample mean, however with the increase of BMI values of HB-MaSC are shown to be lower and do not differ significantly from the low
sample mean regardless of weight. n=72.
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capability of spermatozoa, even if above 25 kg/m2 this gets stabilized
on a persistently low level. Body mass index seems to be a preferable
candidate to compare HBA results with, as opposed to body weight, in
case of which the former relationship is not well established in our
experiment. It is even better if we compare BMI with another index
related with HA binding results, the Hyaluronan Bound Matured Sperm
Count (HB-MaSC), formerly introduced by the authors [21], as com-
bined interpretation of conventional and functional sperm parameters
may improve clinical utility. This recently described fertility index
takes sperm density, progressive motility, and HA binding capacity into
consideration, as the presence of sufficient motile spermatozoa is a
prerequisite for HA binding. Using this parameter in the present study,
we found that after disregarding body weight, the effect of increased
BMI on sperm quality is even more pronounced if HB-MaSC is con-
sidered.

The background mechanisms of the negative impact of obesity on
spermatogenesis, and testicular function, have been investigated by
several researchers: increased sperm oxidative stress [2,32], altered
concentrations of hormones or related proteins (testosterone, estrogen,
leptin, Sexual Hormon Binding Globulin (SHBG), aromatase enzyme)
[26,33–37], molecular processes (like methylation, acetylation and
changes in RNA and small non-coding RNA levels) [33], or even in-
creased testicular temperature due to overweight, may all be related to
obesity influencing fertility status [38].

Certainly, male infertility has multifactorial enviromental, and life-
style related etiology, which all can modify the effect of overweight.

There are few limitations of this study. Since the data collection was
performed in an outpatient andrological office, we have limited data on
female fertility factors. As the routine andrological examination in-
cludes hormonal determination only in case of severe pathozoospermia
or testicular deficiency, the association between reproductive hormone
levels and HBA or BMI was not assessed in the present study.

In conclusion, the present study provides analysis of the effect of
obesity on the hyaluronan binding capacity of sperm from non-
smoking, infertile men for the first time, to the best of our knowledge.
Our results suggest that influence of body weight-changes on hyalur-
onan binding is less, than that of BMI, i.e. increase of BMI alone
(without tobacco-use) correlates better with infertility than body
weight-increase, which is also novel. Our results represent the first
demonstration of BMI+HB-MaSC correlation. This relationship not
only correlates well with BMI+ sperm count, but also seemed to be
slightly more sensitive to BMI-increase. What is even more advanta-
geous, is that our calculation method takes sperm function into con-
sideration as it uses sperm density, progressive motility, and HA
binding capacity values at the same time, thus, it provides additional
information. HB-MaSC reflects a more explicit relationship between
obesity and infertility, than body weight or classical spermatological
indices. Thus, despite the contradictions in the scientific literature re-
garding sperm count and motility correlations, we suggest the use of the
HB-MaSC index, which combines conventional and functional sperm
parameters, for the assessment of fertility status.
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QUESTIONNAIRE 
A28 (21) 

Hyaluronan bound mature sperm count (HB-MaSC) is a more informative indicator of 
fertility than conventional sperm parameters: Correlations with Body Mass Index (BMI) 

INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Question 1: Which of the following are associated with the 
ability to bind to hyaluronic acid? 
 

A: Sperm maturity  
B: High aneuploidy and DNA fragmentation rate 
C: Increased chromatin integrity  
D: Normal head-morphology  
E: Improved fertility potential  

 
Question 2: Which of the following are TRUE regarding the 
materials and methods of this study? 
 

A: The participants were between the ages of 24–43 
years  

B: The men were referred for an andrological 
examination due to an infertile relationship that 
lasted for more than a year  

C: For each patient, the following were performed: 
BMI calculation, physical and ultrasound testicular 
examination, microscopic semen analysis, and HA 
binding capacity  

D: Patients with teratozoospermia (normal sperm 
morphology below four percent) were excluded  

 
Question 3: Which of the following are CORRECT regarding 
the categories of sperm movement for semen analysis?  
 

A: Progressive motility (PR), when spermatozoa move 
at a specified speed in a large circle 

B: Progressive motility (PR): spermatozoa move 
actively regardless of speed either linearly or in a 
large circle  

C: Nonprogressive motility (NP), when spermatozoa 
move without progression  

D: Immotility (IM), when there is no movement  
 
Question 4: Combining the sperm parameters with the 
results of the HBA test, the authors described a new fertility 
index, called Hyaluronan Bound Matured Sperm Count (HB-
MaSC), which stands for ………………….? 
 

A: The multiplication of sperm density in one mL 
semen  

B: Percentage of immotile sperm 
C: Percentile of moving sperm binding to hyaluronic 

acid  
D: All the above 

 
 
 
 
 
 
 

Question 5: What were the results of this study? 
 

A: Above 25 kg/m2
 BMI, a further decrease in HB-

MaSC index was seen 
B: The relationship between BMI+HB-MaSC is best 

established for body weights up to around 120 kg 
C: Subjects in the overweight through the obese range 

were associated with a lower sperm count when 
compared to subjects close to the centre of the 
normal BMI range  

D: Progressively motile sperm rates decrease 
significantly with the increase of BMI across the 
normal to overweight range before leveling out in 
obese subjects  

 
Question 6: Complete the statement: “Based on the work of 
Nguyen et al. there may be some relationship between male 
infertility and BMI: obese men were found to be ……… times 
more likely to have oligospermia than those with normal 
BMI, confirming the negative impact of BMI on male 
fertility”. 
 

A: 2.5 
B: 3.5  
C: 4.5 
D: 5.5 

 
Question 7: Is it TRUE that Chavarro et al. found that despite 
major differences in reproductive hormone levels with 
increased body weight, only extreme levels of obesity (BMI

≥35 kg/m2) influenced the sperm count and motion 

parameters negatively? 
 

A: YES  
B: NO 

 
Question 8: Is it TRUE or FALSE that recent research showed 
that BMI affects pregnancy rate in intracytoplasmic sperm 
injection (ICSI) cycles? 
 

A: TRUE 
B: FALSE  

 
 
 
 
 
 
 
 
 
 
 
 



Question 9: Which of the following are CORRECT? 
 

A: Sermondade et al. assessed the relationships 
between male BMI, conventional semen 
parameters and zona pellucida binding capacity and 
found no correlation  

B: Wegner et al. found that tobacco use and 
abnormally high BMI together, are associated with 
lower hyaluronan binding capacity  

C: A recent article of Ramaraju et al. discussed results 
of computer-aided sperm analysis; the final 
conclusion was that obesity (BMI over 30 kg/m2) is 
associated with lower progressive motility  

D: An investigation by Keskin and colleagues found 
that BMI negatively correlated with prolactin and 
testosterone levels  

 

Question 10: What did this study conclude? 
 

A: The HB-MaSC calculation method takes sperm 
function into consideration, thus, providing 
additional information because it uses sperm 
density, progressive motility, and HA binding 
capacity values at the same time  

B: HB-MaSC reflects a more explicit relationship 
between obesity and infertility, than body weight 
or classical spermatological indices  

C: The HB-MaSC index combines conventional and 
functional sperm parameters for the assessment of 
fertility status  

D: The results represent the first demonstration of 
BMI+HB-MaSC correlation; this relationship not 
only correlates well with BMI+sperm count, but 
also seems to be slightly more sensitive to BMI-
increase  
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