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Abstract

Purpose To evaluate if age, alcohol consumption, and body mass index (BMI) have synergistic effects on seminal quality, and to
rank these factors based on their impact on semen.

Methods Retrospective study of 9464 patients attending an andrology laboratory. Data on patients’ age and daily alcohol intake
were provided by the patients. BMI was recorded in the laboratory. Seminal parameters evaluated were volume, sperm concen-
tration and total count, motility, morphology, viability, nuclear maturity, and membrane functional integrity.

Results All the seminal parameters evaluated were affected by the synergistic interaction Age x BMI, suggesting that this
combination is more potent in affecting semen quality. The variables sperm morphology and nuclear maturity seemed to be
especially susceptible since they were affected by the three synergistic interactions. In the logistic regression analysis, age was the
most powerful factor since it impacted first on five of the nine parameters, impacting mainly on sperm motility, viability, and
morphology, with no effects on sperm count. On the contrary, BMI impacted first in sperm concentration and total sperm count;
which was confirmed also by the logistic predictions analysis. Alcohol consumption impacted first on membrane functional
integrity and nuclear maturity. A J-shaped association between BMI or alcohol consumption with semen quality was found in the
multivariate analysis.

Conclusion The factors considered in this study showed a synergistic negative impact on semen quality, being age and unhealthy
weight the most important ones. Reducing the exposure to lifestyle risk factors may be promising for improving sperm quality in
infertile patients.
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Introduction [1]. Globally, approximately 10—15% of the couples are infer-

tile; up to half of these are due to male factors [2]. The causes

Infertility is defined as the failure to achieve pregnancy after
12 months or more of regular unprotected sexual intercourse
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constitution are unchangeable, extrinsic factors are modifiable
and include environmental exposure and lifestyle issues [2—4].

Since ancient times, it has well been known that men can
beget children until advanced age. Seymour et al. [5] docu-
mented the case of a 94-year-old man who impregnated a 27-
year-old woman. However, the majority of the evidences in-
dicate that reproductive success decreases in aging men [6]. In
fact, age-related impairment of semen quality can be detected
from 35 years of age onwards and these changes become more
pronounced from 40 to 50 years old [7, §].

During recent years, much more attention has been paid to
the impact of lifestyle factors such as excessive alcohol con-
sumption and overweight/obesity on semen quality and/or
male fertility [9—13]. Routine alcohol consumption is frequent
in a large proportion of men at reproductive age [11]. The
consumption of acute or moderate (<5 units per week; 1
unit=12 g alcohol) amounts of alcohol appears to have mini-
mal effects on sperm parameters [2]. Moreover, a positive
correlation has been reported between moderate alcohol con-
sumption and sperm motility and viability [14]. However,
chronic and heavy (>20-25 units per week) doses of alcohol
exert deleterious effects on spermatogenesis and semen qual-
ity [2]. Thus, apparently there is a U- or J-shaped relationship
between alcohol consumption and semen quality, with low-
moderate intake being better, even protective, than abstention
or abusive drinking [15].

Finally, in this context of “obesity epidemic” in the
Western World, both clinical studies and meta-analyses
have shown a negative association between the increase
of body mass index (BMI) and semen quality, evidenced
either as a decrease in mean values of semen parameters or
an increase in the frequency of seminal diseases (i.e., oligo,
astheno or teratozoospermia) [16—19]. Nevertheless, low
BMI (<20 kg/m?) also exerts a negative impact on semen
quality, showing a J-shape association between BMI and
semen, such as what happens with alcohol consumption
[18]. We have recently published a study with more than
20000 patients including both BMI extremes (underweight
and morbid obesity), in which we propose a re-
categorization of this index so that it is predictive of the
patients' risk of suffering semen abnormalities [20].

In summary, the impact of age, alcohol drinking and
unhealthy weight on seminal quality has been extensively
investigated, yielding controversial findings. However,
studies have evaluated these factors separately and there
are no current reports about their possible combined ef-
fects. Therefore, the main objective of this study was to
retrospectively evaluate the combined effects of age, alco-
hol consumption and BMI on seminal parameters, in more
than 9000 patients attending an andrology laboratory. As a
secondary objective, we aimed to rank the studied factors
(age, BMI, and alcohol) based on their impact on semen
quality.

@ Springer

Materials and methods
Patients

This retrospective and correlational study evaluated semen
quality in male members of couples undergoing fertility eval-
uation at the Andrology and Reproduction Laboratory in
Cordoba, Argentina from February 2011 to December 2017.
This laboratory is accredited and regularly controlled for qual-
ity by the “Programa Externo de Control de Calidad,
Fundaciéon Bioquimica Argentina” and the “Sociedad
Argentina de Medicina Reproductiva (SAMER).”

All the patients included in this study signed a written in-
formed consent allowing the use of their data for statistical and
scientific purposes. Since this study included non-invasive
procedures and semen samples were voluntarily provided by
the patients and kept rigorously anonymous, approval by an
institutional review board was not mandatory. Principles
outlined in the Declaration of Helsinki regarding human ex-
perimentation were met. Furthermore, the andrology labora-
tory, the research institute and their head researchers are cer-
tified by the local authority committee (Consejo de
Evaluacion Etica de Investigacion en Salud—COEIS- and
Registro Provincial de Investigacion en Salud—RePis-), corre-
sponding to Centers numbers 122 and 109, respectively and
researcher’s numbers 501 and 1055, respectively.

All patients fulfilled a form with information on age, absti-
nence period, toxic exposure and genitourinary and/or other
diseases that can affect the hypothalamic-pituitary-testicular
axis. Exclusion criteria were incomplete data, abstinence out
ofrange (27 days), azoospermia, varicocele, history of crypt-
orchidism and/or parotitis (after 13 years of age), heavy
smoking (more than 10 cigarettes/day), and exposure to heat
or toxins (radiation, pesticides). After applying the exclusion
criteria, the final number of semen samples (one sample per
patient) was 9464.

Data on patients’ age and daily alcohol consumption were
obtained from the previously mentioned form. For alcohol
consumption and according to previous studies [21], patients
were grouped as follows: non-drinker (no alcohol consump-
tion); 1-2 glasses per day and >3 glasses per day. It is impor-
tant to remark that patients informed number of glasses con-
sumed per day, without detailing the type of beverage.
Regarding age, patients were grouped as follows: <35 years
old; between 35 and 44 years; between 45 and 55 years, and
>55 years of age.

Patients’ weight and height were measured and recorded on
the same day that the semen sample was obtained and proc-
essed. BMI was calculated as mass (kg) divided by height
squared (m?) (World Health Organization 2020). Recently,
we proposed a re-categorization of BMI so that it is predictive
of the patients' risk of suffering semen abnormalities [20]. In
accordance with this re-categorization, we grouped patients
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from the lowest to the highest risk, as follows: BMI between
20 and 32 kg/m?; BMI <20 or >32-37 kg/m*; BMI >37-42
kg/m?; and BMI >42 kg/m?.

Semen parameters evaluated

After 2—7 days abstinence, semen samples were collected by
masturbation into sterile containers. When necessary, samples
were transported to the laboratory at approximately 37°C; in
all cases, the samples were analyzed within the first hour after
collection, by the same two experienced operators.

After liquefaction, semen analysis was performed accord-
ing to the WHO recommendations [22], except for volume
and motility evaluation. Briefly, seminal volume was deter-
mined in a graduated conic tube. Sperm concentration and
motility were evaluated in a Makler counting chamber [23]
and classified as rapid or total motility (rapid plus in situ). For
each patient these quantifications were made by triplicate
(loading the chamber three times), and informing the mean
value. Total sperm count was calculated as semen volume x
concentration. Sperm viability was determined with supravital
eosin Y technique [24] and membrane functional integrity was
evaluated using hypo-osmotic swelling test (HOST) [25].
Sperm chromatin condensation (nuclear maturity) was tested
with aniline blue technique [26] and sperm morphology was
assessed by strict criteria with Papanicolau staining [27].

Statistical analysis

Statistical analyses were performed as four sequential anal-
yses using InfoStat 2017 (Universidad Nacional de
Coérdoba, Coérdoba, Argentina) and SPSS 20.0 (IBM
Corp., Armonk, NY, USA). In all cases, p<0.05 was con-
sidered significant.

First, multivariate stepwise discriminant analysis was per-
formed to identify the appropriate combination of semen pa-
rameters in order to separate patients according to BMI, alco-
hol consumption and age categories, respectively. A multivar-
iate analysis of variance (MANOVA) was then performed
using the seminal parameters identified. This test takes into
account all the seminal parameters at the same time.
Additionally, the parameters concentration, total motility and
normal morphology of each patient were classified as normal
or abnormal according to the World Health Organization
criteria [22]. Results were expressed as percentage of patients
with normozoospermia or with the three semen diseases
(oligo-astheno-teratozoospermia) per factor and group.
Differences in proportions were analyzed using Chi-squared
independence test.

Secondly, in order to rank the importance of the factors
(age, BMI, and alcohol) based on their impact on semen qual-
ity (first, second or third), we performed stepwise logistic
regression models. Noteworthy, in accordance with previous

studies and since the BMI regression model revealed a better
relationship with the quadratic value of BMI, a polynomial
model was applied for the analysis.

Third, in order to evaluate the possible synergistic effect of
the factors on semen parameters, we performed logistic re-
gression with backward conditional model selection.

Fourth, using multiple logistic regression, we evaluated
the predicted frequency of having oligo, astheno or
teratozoopermia according to chosen values (low and high)
of BMI and age (24 or 37 kg/m?, and 35 or 55 years re-
spectively). The chosen values were selected based on the
semen quality results of this and previous papers of our
group [7, 20], looking for low and high values that were
not extreme, with high probabilities of being found in the
general population and with a relatively high number of
samples in this study. The factor alcohol (0 and 3 glasses/
day) was not used in these predictions because it did not
change the frequencies, as anticipated by results obtained
in the three previous analyses.

Results

After applying the exclusion criteria, a total of 9464 patients
were considered for this study. Table 1 summarizes semen
characteristics of all patients grouped according to alcohol
consumption, BMI and age rank. Only the variables in bold
were selected by the discriminant analysis for the MANOVA
test; the others were included in the table only for descriptive
purposes. After applying the MANOVA, it can be seen that
patients reporting a daily intake of 1-2 glasses of alcohol
showed a significantly better seminal quality than non-
drinkers. Patients with a daily alcohol intake of >3 glasses
showed no statistical differences compared to non-drinkers
or those who consumed 1-2 glasses/day; notably, this group
had the smallest sample of patients. With respect to BMI cat-
egories and according to our previous re-categorization, 20—
32 kg/m* showed the best seminal quality, although the dif-
ferences reached statistical significance only with the groups
>32-37 kg/m” and >42 kg/m”. The small number of patients
in the groups <20 kg/m? and >37-42 kg/m” may be the reason
for the lack of statistical differences with these groups. Finally,
seminal quality showed a clear significant tendency towards
worsening along with patient's age.

Another way to assess semen quality is to calculate the
percentage of normozoospermic patients per group or
those that have three seminal abnormalities at the same
time, i.e., oligo-astheno-teratozoospermia (Fig. 1). It can
be seen that as BMI increases (according to our previous
re-categorization), the percentage of patients with oligo-
astheno-teratozoospermia augments as well, being signifi-
cantly higher in the groups above 37 kg/m?. On the other
hand, there was no significant association between alcohol
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Fig. 1 Frequency of patients with A
normozoospermia or oligo-
astheno-teratozoospermia among 50-
patients grouped according to
categories of (A) body mass in-
dex, (B) alcohol consumption,
and (C) age. Patients included in
this study attended an andrology
laboratory from February 2011 to

December 2017. After applying 25
the exclusion criteria, the final

number of patients was 9464.

Seminal parameters from each 13
patient were classified as normal

38

% of patients

w

or abnormal according to the
World Health Organization

o

|:| Oligoasthenoteratozoospermia
- Normozoospermia

L

criteria. Statistics: Chi-squared

test. *: P< 0.05 vs other groups <20 Kg/im2

20-32 Kg/m2

>32-37 Kg/m2 >37-42 Kg/m2
Body mass index

> 42 kg/m2

D Oligoasthenoteratozoospermia
- Normozoospermia

up to 2 glasses/day
Alcohol consumption

3 or more glasses/day

D Oligoasthenoteratozoospermia
. Normozoospermia

|H| |

B
50~
38

0

c

2

g 25

e

s}

X

°7 134

non drinker

C
50-
38

B2

C

2

g 25-

—

o

X

7 13
0

<35years

consumption and the percentage of normozoospermic or
oligo-astheno-terathozoospermic patients. The percentage
of normozoospermia decreased significantly along with
age (except in the 35—44 year-old group) and the percent-
age of oligo-astheno-teratozoospermia tended to increase
along with age, reaching statistical significance in the
group of 45-55 years.

35-44 years 45-55 years > 55 years
ge

Table 2 shows the ranking of the studied factors based on
their negative impact on each seminal parameter. As it can be
seen in the table, only total motility and HOST were negative-
ly affected by the three factors. Age was the most powerful
factor, since it affected first semen volume, motility (total or
rapid), viability and morphology, and secondly, HOST. Age
did not rank on sperm concentration and total sperm count. On

@ Springer
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Table 2 Ranking of the factors considered in this study (age, alcohol consumption, and body mass index) based on their negative impact on semen
quality
Semen Sperm Total sperm Motility Rapid Viability Normal HOST Nuclear
volume concentration count motility morphology maturity
Age 1° - - 1° 1° 1° 1° 2° -
Alcohol - 2° 2° 2° 2° - - 1° 1°
BMI 2° 1° 1° 3° -- - - 3° -

Patients included in this study attended an andrology laboratory from February 2011 to December 2017. After applying the exclusion criteria, final
number of patients was 9464. Numbers in each column indicate the order of importance for each factor on semen negative impact. HOST hypo-osmotic
swelling test. Statistics: Logistic regression and forward conditional model. In accordance with previous studies and since the body mass index (BMI)
regression model reveals a better relationship with the quadratic value of BMI, a polynomial model was applied for the analysis

the contrary, these two parameters were affected first by BMI,
which also showed some impact on semen volume, motility
and HOST. Alcohol consumption impacted first on HOST
and nuclear maturity; this factor affected also sperm count
and motility.

Table 3 summarizes the possible synergistic effects of
the three factors considered in this study on seminal qual-
ity. The most important synergistic interaction was Age X
BMI, since it affected all the seminal parameters evaluated.
Besides, sperm morphology and nuclear maturity were af-
fected by the three synergies, while rapid motility and vi-
ability were affected only by one (Age x BMI). The re-
maining seminal parameters were affected by two
interactions.

Finally, Table 4 shows the patients’ predicted frequen-
cies of suffering oligo, astheno or teratozoospermia, choos-
ing for this analysis two levels of BMI (24 and 37 kg/m?)
and age (35 and 55 years) (see “Material and Methods”
section). Alcohol consumption was not used in this analy-
sis, since it did not affect these frequencies. As it can be
seen in the table, having higher BMI or being older in-
creases the expected frequency of showing the three semen
abnormalities. Oligozoospermia is especially responsive to
BMI increase, and asthenozoospermia especially respon-
sive to age, although an additive effect of BMI can be
evidenced. The frequency of teratozoospermia increases
with the combination of age and BMI.

Discussion

Several factors, both intrinsic and extrinsic, are known to exert
detrimental effects on sperm quality. Among them, age, alco-
hol consumption, and BMI, separately, are known to negative-
ly impact on male reproductive health [7, 10, 12].
Nevertheless, the main objective of our study was to evaluate,
in more than 9000 patients seeking medical assistance for
couple infertility, the possible synergistic effects of these three
factors on semen quality. To the best of our knowledge, this is
the first attempt to elucidate the combined effect of age, alco-
hol consumption and BMI on seminal quality.

We found that all the seminal parameters evaluated in this
study were affected by the synergistic interaction Age X BMI,
suggesting that the combination of these two factors is more
potent in affecting semen quality; this is also supported by
other results detected in our study (see below). On the other
hand, the variables sperm morphology and nuclear maturity
seemed to be especially susceptible, since they were affected
by the three synergistic interactions.

Since all the factors considered in this investigation showed
a synergistic impact on various semen parameters and each
combination included at least one extrinsic factor, it is possible
to assume that reducing the exposure to lifestyle risk factors
(i.e., unhealthy BMI and heavy drinking) is a promising alter-
native for improving sperm quality in infertile patients.
Preliminary evidences have suggested that reversing obesity

Table 3  Synergistic effects of the factors considered in this study (age, alcohol consumption, and body mass index), on semen parameters
Interaction Semen Sperm Total sperm Motility Rapid Viability Normal HOST Nuclear
volume concentration count motility morphology maturity

Alcohol x * -- -- * -- -- * * *

BMI
Agex BMI  * * * * * * * * *
Alcohol x - * * - - - * _ %

age

Patients included in this study attended an andrology laboratory from February 2011 to December 2017. After applying the exclusion criteria, the final
number of patients was 9464. BMI: body mass index. HOST hypo-osmotic swelling test. *: Synergistic interaction between factors was detected.

Statistics: Logistic regression with backward conditional model selection

@ Springer
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Table 4 Predicted frequencies (%) of oligo, astheno, and
teratozoospermia in patients according to two chosen levels of age and
body mass index by multiple logistic regressions

OLIGOZOOSPERMIA Body mass index
24 kg/m? 37 kg/m?
Age 35 years 16.9 % 26.5 %
55 years 16.6 % 26.1 %
ASTHENOZOOSPERMIA Body mass index
24 kg/m? 37 kg/m?
Age 35 years 37.6 % 45.1 %
55 years 553 % 62.8 %
TERATOZOOSPERMIA Body mass index
24 kg/m? 37 kg/m?
Age 35 years 43.6 % 46.5 %
55 years 48.1 % 51.0 %

Patients included in this study attended an andrology laboratory from
February 2011 to December 2017. After applying the exclusion criteria,
the final number of patients was 9464. The chosen values were selected
based on the semen quality results of this and previous papers of our
group [7, 20], looking for low and high values that were not extreme,
with high probabilities of being found in the general population and with
a relatively high number of samples in this study. Statistics: Logistic
predictions

or decreasing alcohol consumption may improve fertility [16,
28-30]. On the other hand, given the age-dependent patterns
of decline in quantitative and qualitative semen parameters,
clinicians should be urged to counsel men on the risk of ad-
vanced paternal age on male fertility. It is important to remark
that in the logistic regression analysis, age was the more pow-
erful factor, since it impacted first on five of the nine seminal
parameters evaluated. A clear inverse association has been
reported between age and sperm quality [7, 31-33]. The
mechanisms underlying the negative impact of advanced age
on semen quality and fertility seem to be associated with in-
flammation. It has been informed that with advanced age, a
pro-inflammatory condition gives rise to mitochondrial dam-
age, oxidative stress, and immuno-senescence and endocrine-
senescence, finally leading to an impairment of the normal
sperm function [34, 35].

The second more powerful factor affecting seminal quality
was BMI, which in the logistic regression analysis impacted
first on sperm concentration and total sperm count, parameters
already identified in several studies to be particularly affected
by BMI (see below). Moreover, in combination with age, BMI
showed a synergistic effect for all the sperm parameters eval-
uated. In a previously published study [20], we proposed a re-
categorization of BMI according to the patients' risk of suffer-
ing semen abnormalities, which showed a J-shape association
between BMI and semen quality. The results of the current
study are in agreement with such publication. The multivariate
analysis of variance showed that patients with BMI between

20 and 32 kg/m? presented significantly better semen quality
than other groups. This difference did not reach statistical
significance compared to the <20 kg/m* and >37-42 kg/
m?group, possibly because of the small sample size or the
combination of a small sample size and intermediate degree
of semen alteration in the last group. Although the group >42
kg/m? had even a smaller sample size than >37-42 kg/m?,
seminal quality showed a more pronounced tendency to im-
pairment, reaching in this way statistical significance vs 20—
32 kg/m?.

In general, many studies (including meta-analyses) have
associated obesity with reduced sperm count [17-20,
35-39], altered motility and morphology, as well as DNA
fragmentation [7, 17-20, 36, 39—44]. Other studies have char-
acterized the impact of increasing BMI on semen quality as an
augmented risk of oligozoospermia [20, 37, 43, 45], astheno-
zoospermia [7, 20, 45], and teratozoospermia [7, 20]. Also, in
agreement with our study, low BMI has been associated also
with impaired semen quality, particularly on sperm concentra-
tion and total sperm count [18-20, 46, 47].

Alcohol consumption impacted particularly on sperm func-
tional integrity (evaluated by HOST) and nuclear maturity,
and secondly on sperm count and motility. It also showed
synergistic effects on several seminal parameters when com-
bined with age or BMI, even in the relatively low amounts of
alcohol consumed by the patients of our study.

In the multivariate analysis, we observed that patients
reporting a daily alcohol intake of 1-2 glasses exhibited sig-
nificantly better seminal quality than non-drinkers. This is in
agreement with Ricci et al. [48], who reported that moderate
alcohol intake was positively associated to semen quality in
323 patients. As compared with men drinking 1-3 units per
week, median semen volume, sperm concentration, and total
sperm count were higher in the 4—7 units per week group [15].
In 2016, a systematic review and meta-analysis including 15
studies and 16395 subjects demonstrated that alcohol intake
has detrimental effect on semen volume and sperm morphol-
ogy. However, the difference was more pronounced when
comparing occasional versus daily consumers, rather than
never versus occasional intake, suggesting that moderate con-
sumption may confer some benefits to seminal parameters
[48]. Hence, it is feasible that a U- or J-shaped relationship
between alcohol consumption and semen quality exists, with
low-moderate intake being protective with respect to absten-
tion or abusive drinking. This hormetic behavior of alcohol
has been described for cardiovascular risk, depending on the
amount consumed, drinking frequency, pattern of consump-
tion or even the type of beverage [49]. The bioavailability of
polyphenols in wine and beer has been shown to have a ther-
apeutic and cell protective potential, thus being recommended
as a key nutrient in healthy diets [50].

Noteworthy, we did not find any statistical difference be-
tween non-drinkers and patients reporting a daily intake of >3

@ Springer



2992

J Assist Reprod Genet (2021) 38:2985-2994

glasses/day. A possible explanation is that the latter group had
the smallest number of patients, less than 1%, too small to
reach statistical differences. Moreover, approximately 90%
of the patients from this group consumed 3-5 glasses per
day, which some authors considered a moderate alcohol in-
take [10, 51]. Thus, we could not certainly analyze the possi-
ble deleterious effects of heavy drinking, which has been as-
sociated to detrimental effects on spermatozoa [16, 52-55].
Additionally, it should be noted that several investigations
were unable to find any association between alcohol intake
and semen quality [56—60] and that the threshold amount of
alcohol beyond which the risk of male infertility increases has
not been determined yet [61].

It is important to highlight that since this was a retrospec-
tive study, the only information available was the number of
glasses of alcohol consumed per day but not the type of bev-
erage consumed, for this reason, it was impossible for us to
measure this parameter as grams of alcohol/day or units of
alcohol/day. Although this measure (glasses/day or drinks/
day) has been previously used in other study [21], the impos-
sibility to strictly calculate the daily dose of alcohol is an
important limitation.

As stated above, there are only a few studies exploring
the possible synergistic effects of lifestyle factors on sem-
inal parameters. Wogatsky et al. [62] designed a study in
1683 patients scoring 1 point to each of the following pa-
rameters: BMI >25 kg/mz; age >50, coffee intake >3 cups
per day, sexual abstinence >2 days, and ejaculatory fre-
quency<4 per month. Two points were set as cut-off level
and men who had more than 2 points were classified as
unhealthy. The authors found that unhealthy men had sig-
nificantly lower sperm quality according to the “Motile
Sperm Organelle Morphology Examination” (MSOME)
criteria and decreased motility [62]. More recently, Kaya
et al. [59] performed a study with a similar approach. They
coded the lifestyle factor positively if the participants had
BMI >25 kg/m?, smoked every day, consumed alcohol
(any amount), drank more than 3 cups of coffee per day,
did not exercise regularly, wore tight-fitting underwear,
went to a sauna frequently, or had used cellular phone for
>10 years; all these factors were considered during the
three-month window before semen collection. Three points
were calculated as cut-off level and men who had more
than 3 points were classified as unhealthy. The authors
detected that having more than 3 points was not related
to seminal quality [59]. Despite the big methodological
differences between these studies and ours, the former are
some of the few studies investigating combined effects of
lifestyle factors on seminal quality.

Finally, this study has some unavoidable limitations.
First of all, since it was a retrospective analysis, we were
unable to determine a clear cause-effect relationship be-
tween the variables. Secondly, as in other studies [10, 15,
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56, 59, 63], since information on daily alcohol consump-
tion was voluntarily provided by the patients, it might have
some bias. Pajarinem et al. [64] have criticized the validity
of self-reports on alcohol consumption, considering that
information provided from close relatives or friends may
be more accurate. However, studies investigating repro-
ducibility and validity of self-reported alcohol drinking in
different populations have found satisfactory correlation
coefficients [65, 66]. Third, since we studied men attend-
ing a fertility clinic, the validity of our results is limited to
this population.

Nevertheless, despite these limitations, this study of a large
number of patients contributes to the almost inexistent data-
base concerning the combined impact of intrinsic and extrinsic
factors on seminal quality, and some important conclusions
can be drawn from it. In particular, we showed that aging,
drinking, and having unhealthy BMI have a synergistic impact
on seminal parameters, with age being the more powerful
factor and unhealthy weight the second, in terms of sperm
quality. Furthermore, the table with the expected frequencies
of oligo, astheno and teratozoospermia may be a practical tool
for andrologists to estimate patients’ risk in relation to age and
BMI combination.

In summary, the results of this study have implications
for clinical practice since alcohol consumption and body
weight are modifiable factors. Greater awareness and rec-
ognition of the possible impact of these lifestyle factors, in
combination with age, are important among couples seek-
ing conception.
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