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Abstract

Male athletes in general are subjected to the same causes of infertility as the general population,
but sports practice itself may be possibly an additional infertility factor or, at least an aggravating
factor for a previously existing fertility condition; on the contrary, being physically active has been
hypothesized to favor hormonal and seminological processes and could be beneficial for fertility.
In this relationship, the different inherent parameters of physical activity-exercise (training
volume, intensity, objective, organization and frequency) are of paramount importance. Therefore,
this review discusses both the negative and positive impact of physical exercise on the male
reproductive potential. Clear knowledge is lacking on this topic as incongruences exist due to the
fact that studies lack standardization in assessment tools or research protocols. So that future
studies can reveal more information regarding exercising male fertility, we introduce a unique
questionnaire developed with the intent to help standardize future studies on male fertility and
exercise.
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Introduction

Physical activity programs improve health and the quality of life, but excessive or exhaustive
exercise exposure can lead to negative side effects, with one of the most recently recognized
being possible fertility issues in both females and males when training load is elevated and
intense, though this is not universally recognized. Physical activity (exercise) could exert
beneficial or detrimental effects depending on the several inherent exercise regimen
parameters: type, intensity, volume, objective, or organization. Regrettably, there is still lack
of consensus on these effects.! Extensive and important work has been done assessing
female athletes in this regard but this reviewed is delimited to males only.

In males where results seem more controversial, it has been observed that prolonged
intensive exercise (and training) may lead to adverse effects on physiological systems,
particularly, the reproductive system and fertility with alterations in reproductive hormone
levels,2-12 atrophy of the testicular germinal epithelium and adverse effects on
spermatogenesis,13-1° changes in semen parameters including abnormal sperm morphology,
23,7,10.11.16 and reduced sperm motility.16

Nevertheless, there are still many discrepancies in studies regarding the effect of exercise
and physical activity on male fertility. Therefore, the aim of the present article is to review
the impact of physical exercise on reproductive performance and fertility as well as to
introduce a unique questionnaire that may help standardize future studies on male fertility
and exercise.

Exercise male reproductive performance and fertility

Hormonal alterations — endurance training

Negative effect—While there is no clear consensus, acute and chronic exercise is
associated with suppressed endocrine functions at the hypothalamic and testicular levels;
specifically, suppression of both gonadotropin-releasing hormone (GnRH) and serum
testosterone.1” Taking testosterone (T) as a major regulator of the hypothalamic-pituitary-
testicular (HPT) axis, available studies can be included into three categories: those that do
not show changes in either T (free [fT] or total [tT] T) or any of the other HPT hormones,
18-20 those that show no changes in testosterone (fT or tT) but show changes for the other
HPT hormones, 2122 and those that show changes in fT or tT but there could or could not
be changes, for the other HPT hormones.23:10.23-28

Some studies may reflect training stimuli that were not sufficient enough to alter the axis
(low or moderate performance level, or low volume used in the study), which could be
plausible explanations for studies not detecting changes in T but detecting changes for other
hormones (Follicle Stimulating Hormone (FSH) and Luteinizing Hormone (LH)). Among
works detecting changes in T the most habitual finding is decrease in T without changes in
FSH or LH.2:3:10.22.27 Research has focused primarily on distance runners, but studies have
been conducted with other endurance sports. For example cyclists, were findings are
controversial. One study reported no differences in hormonal profiles of cyclists.16 Other
studies have revealed decreased T values in professional cyclists, during one specific race
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(Tour of Spain),29:30 researcher found cyclists coming into competition with the greatest
training volume had lower T levels than those of other comparative cyclists. This finding is
supported by other studies.>31 Likewise, when trained and untrained subjects performing
four hours of road bicycling at the highest possible level were compared, it was observed
that FSH levels were higher in the trained subjects, suggestive of a compensatory
hypogonadism as result of intensive chronic training or Sertoli cell dysfunction.32

Hypogonadal states have been observed as a result of chronic ultra-endurance-training when
running or cycling 1020 or more hours per week.33 Triathletes, normally undergoing high
volume in the three sports modalities composing this discipline, showed, when compared to
cyclists and recreationally active men, significantly lower levels of estradiol and T.12
However, not all previous studies have observed such differences.16

Rowing has also assessed the effect of training on HPT. Heavy training seems to result in
decreased free Testosterone Cortisol ratio (T/C) when compared to basal levels; though
decreases greater than 30% have been reported, but never drop below the threshold value
indicating overstrain of 0.35 x 1073-34 Urhausen et al.3> observed that T, T/sex hormone —
binding globulin (SHBG), and T/C decreased during a 7-week period of training, stopping
with recovery of only one week and with two rowers showing normalized values within
several weeks of training discontinuation. A 2-week period of high-training volume
significantly decreased T 30 min after finishing a long-distance rowing test; such observed
changes indicate decreased adaptive ability.36

Such decreased adaptivity was also observed in another study as evidenced by reduced basal
fT and fT/C ratio as well as an altered T response to an exercise challenge after a heavy
training period of three weeks.3” Similarly Vinther et al.38 found that values, albeit within
normal range, were in the lower part of the normal spectrum. Therefore, as reported by
some, T and cortisol (C) are altered as a result of changes in training volume, and the values
of such hormones appear related to weekly training volume.3°

Not only does the volume of training induce hormonal alterations, but in fact, the intensity of
the exercise may also exert an influence on hormonal profile alterations. In this regard,
Safarinejad and co-workers,10 compared moderate-intensity exercise (60% Maximal Oxygen
Consumption (VOymax)) to high-intensity exercise (80% VOomayx) for a period of 12 weeks
and reported alterations in hormones (returning to normal during recovery) with a decrease
in T and blunted response to a Gonadotropin Releasing Hormone (GnRH) stimulation
challenge in both groups but alterations being more marked in the high intensity group.

Furthermore, our research group has shown that maximal intensity exercise imposed on
physically active subjects during a short period of time results in alterations in FSH, LH,
prolactin (PRL), dehydroepiandrosterone and C values but no significant changes in T,
progesterone and estradiol; such alterations returned to pre-training values after three days
during the recovery period.”

In soccer, Grandi and Celani“ have observed that the LH response to a GnRH-Thyrotropin
Releasing Hormone (TRH) challenge test was less in the professional players as compared
to non-professional players; while no significant hormone changes were observed during the
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training season, PRL basal levels were increased after a strenuous soccer game. In
basketball, an initial transient increase in T was observed to later on decrease, along with a
decrease in T/C, from mid-season on.!

The evidence discussed above points to the hormonal response to exercise being affected by
both by intensity and volume of training. Although the complexity in hormone feedback
mechanisms and the disparity in results in the available literature demands that a consensus
in study design and protocols needs to be reached. The heterogeneity observed in different
studies with regards to, but not limited, the type of athlete (sedentary vs. amateur vs.
professional), the type of intervention (observational vs. interventional) should be
minimized.

Positive effect—Though studies analyzing long term response are scarce, imposed
training loads seem to elicit an acute response with an initial increase in androgenic
hormones, but when programs are sustained, often surpassing the habitual training levels of
the athletes, there may be a decrease in basal levels of these hormones.#2-45 The loaded
used, time of application and type of athletes are key factors for the long-term effects of
training. Frequently, exercising subjects present with higher T basal levels that sedentary
subjects.#647 Intervention with moderate intensity aerobic exercise resulted in increased
serum dihydrotestosterone (DHT),*8 in fT4% and SHBG*84? in sedentary subjects. Also,
Vaamonde and colleagues®® have recently reported improved values for FSH, LH, T and the
T/C ratio when comparing sedentary subjects to physically active subjects.

Hormonal alterations — resistance training

Resistance exercise elicits acute post-exercise hormonal responses whereas prolonged, long-
term training has an effect or basal or resting concentrations.>1-53 Hormonal responses after
a resistance training session, depend on the load, the used muscle mass and the impact that
the session may impose on the organism. Though not to be discussed here we must be aware
that use and abuse of anabolic androgenic steroids may be common feature in resistance
training athletes and that these compounds may alter the HPT axis and inhibit endogenous T
production, which may be reversible or not depending especially on dose and time of use.

Negative effect—While an increase in the resting levels of T is common feature of
chronic response to strength training,® when resistance training becomes excessive, with the
athlete coming close to overtraining or with persistent fatigue, T levels may even decrease
from baseline.>*

Yet not fully elucidated such response may involve amino acid deficit and central nervous
system alterations,? alterations in neurotransmitters or increase in T-inhibiting hormones,
and aging processes.>*

Positive effect—For male athletic performance, it may be beneficial to alter the levels of
circulating anabolic hormones and the anabolic-catabolic ratio as testosterone, among
others, is directly involved in muscle adaptation to exercise.
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Generally speaking, albeit discrepancies exist, including theories that changes in hormones
are not mechanistic, but a result of hemoconcentration or decreased hepatic clearance,
adequately applied resistance training provokes an increase in tT and fT levels after one
training session,51:°5 with magnitude of changes depending on different factors such as load
(intensity, %5 volume,® recovery,>” amount of muscle mass involved, athlete’s age,>8
experience and performance level.>8 The magnitude of the load used will determine the time
that T levels are elevated after training.

Reproductive function — endurance training

Negative effect—Though controversy, as in hormonal studies, there is evidence that long-

term exhaustive exercise seems to negatively affect sperm quality and reproductive potential.
1

One study reports that even up to 10% of the assessed runners exhibit severe oligospermia,
yet other authors report non-existing or merely subclinical alterations due to exercise
training.219.23.59 Increase in “round cells” has also been reported? indicating a possible
infectious and/or inflammatory environment. Arce and colleagues? were able to,
retrospectively establish a volume threshold of 100 km/wk for semen alterations to occur, as
they found alterations in sperm density, motility, morphology and in vitro sperm penetration
of standard cervical mucus in endurance-trained runners when compared to resistance
athletes or sedentary subjects. Similarly, Safarinejad et al.1% observed a negative effect of
training on sperm parameters, though reverting during recovery, in high-intensity training
athletes when compared to moderate-intensity ones. Conversely, Hall and co-workers®
could not find an influence on sperm count, morphology, or motility after a period of six
weeks of gradually intensified training followed by two weeks of detraining.

High-level athletes have been typically training for many years, making it difficult to
establish a potential harmful training threshold (volume and/or intensity) as they normally
start training at pre-or peri-pubertal years. Nevertheless, high volume cycle training seems to
correlate with sperm morphology anomalies.®1 In fact, in triathletes, a cycling volume of 300
km/wk correlates with serious degree of morphology abnormalities and possible leading to
fertility impairment. Also, ultra-endurance athletes when compared to other athletes show
significantly different values for the various sperm parameters with morphology showing the
greatest difference, with clinical relevance (<5% normal forms).11

In animal models decreased number of cells from the spermatogenic lineage at different
stages of development has been observed with training,141% some of these studies also
revealed decreased levels of serum hormones, enzymes and antioxidant agents.1415
Vaamonde et al.%2 have reported exercise-related alterations in sperm which may be
prevented with antioxidant agents. Vaamonde et al.%3 also recently reported that, similarly to
sperm morphology, cycling volume positively correlates to sperm deoxycribonucleic acid
(DNA) fragmentation, also observing high correlation between training volume, sperm DNA
fragmentation, percentage of morphological abnormalities and TUNEL(+) cells
(unpublished data Vaamonde).
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Regarding reproductive tract abnormalities, it has been reported that a soccer player
exhibited testicular mal-development;54 as the athlete had cryptorchidy it is hard to establish
a relationship to sports practice, however, with greater training load all other symptoms
worsened. In this regard, continuous strenuous exercise has also been linked to erectile
dysfunction or impotence®® as tiredness and fatigue may lead to reduced libido, especially in
bicycling exercise®4%6 due to microtrauma and compression on the genital area. In rats,
decreased testicular, epididymal, prostatic, and seminal vesicles somatic indices have been
reported as a result of exercise.1®

Positive effect—Far less studied is the positive effect of exercise or physical activity on
seminal parameters. Vaamonde et al.%0 reported improved semen parameters in physically
active men when compared to sedentary people, such findings being supported by hormonal
differences. Other studies with endurance-trained men report that average semen parameters
values are usually within normal limits6 or show subclinical alterations.2-3:19 In this regard,
significant alterations, even if subclinical, have been reported to require a certain “training
volume-threshold” (~100 km/wk) before occurring.® Also in animals similar results have
been reported, not only on sperm parameters but also on testicular health.57:68

Training load affects oxidative stress; as such, superoxide dismutase (SOD) capacity has
been reported to be increased in elite athletes®® which can affect the testicular environment.
Physically active men, in comparison to higher level athletes, have been shown to have
higher levels of seminal antioxidant compounds and lower levels of seminal reactive oxygen
species (ROS), oxidative stress and sperm DNA fragmentation.’ Erectile dysfunction has
also been reported to be less common in physically active subjects (non-athletes) than in
sedentary; moreover, this condition has been seen to improve as a result of unhealthy
lifestyle modification like becoming physically active (minimum energy expenditure of 200
kcal/day).”

Also in animal models it has been observed that exercise reduces markers of oxidative stress
and increases antioxidant-related enzymes,58 decreasing age-related damage, especially if
exercise practice begins earlier in life,’2 and also decreasing DNA damage.”® Moreover,
testicular atrophy, inflammation and degeneration, related to aging, is decreased in animals
submitted to exercise.58

Reproductive function — resistance training

Negative effect—Resistance training is many times intimately relate to androgenic
anabolic steroid (AAS) use and regrettably little is known, if any on sperm quality as a result
of resistance training without steroid use. It has been observed that the HPT axis and its
hormones are altered by supraphysiologic levels of exogenous AAS and that these changes
may lead to semen alterations like azoospermia, oligospermia, teratozoospermia (mainly
head and mid-piece), and oftentimes testicular atrophy’#7° as evidenced by alterations in
germinal epithelium, Leydig cells, among others.”6

Positive effect—No clear evidence exists of a positive effect of resistance training on
semen parameters. Arce et al.2 has observed, when comparing endurance and resistance
athletes, that the latter did not manifest negative alterations as seen in endurance athlete’s
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semen characteristics so this could be indicative that, at least, this type of training is not
substantially detrimental to semen quality.

Mixed modalities

Many team sports, such as soccer, basketball and rugby, among others, because of their
inherent characteristics must be considered as mixed modalities as their training is not
purely endurance or resistance. Athletes participating in such sports may also be at risk for
altered hormone and semen values. Exercise may be especially deleterious in case of
existing pathologies like varicocele’” and the pathology may be especially aggravated in
times of intensified training or competition.84 Sperm motility has also been observed to be
negatively altered in some soccer players.40

Scientific evidence seems to support the existence of a minimum level of volume, the so-
called volume-threshold, for detrimental effects to take place, either hormonal or
seminological.238 As Hackney et al.833 highlight, alterations may well represent the
accumulative effect, more than the acute response, of years of training load. Competition or
post-competition periods, as well as periods of intensified training seem to be particularly
deleterious. Some of the latest research has shown that, training intensity, and not only
volume, is greatly important in this equation as well, as Vaamonde et al.”® point out with
even correlation to sperm DNA damage and alteration is oxidative stress-related parameters.
Nevertheless, high-load exercise seems to exert negative impact on male fertility potential,
modulated by duration, volume, intensity and type of modalities, though most of the
observed alterations are subclinical and revert upon ceasing or decreasing practice.

We believe many other inherent parameters of exercise training (frequency, recovery,
clothing, environmental temperature, degree of muscular-skeletal damage, infections and/or
inflammations) may play in to affecting reproductive function and looking at just intensity or
volume is too delimiting to research designs. The final influence-effect, as in other
physiological systems, will depend on the subject’s own characteristics and how well his
adaptive systems are prepared for the challenge training imposes (see Fig. 1). It is important
that well designed studies with standardized assessment tools regarding testing, exercise
conditions and subject characteristics (fertility especially) be performed; this especially
holds true for mixed modalities sports, probably the most widely practiced and the least
studied in this context at this time.

In our opinion, one critical aspect necessary in this research is a more encompassing
questionnaire that addresses key issues regarding exercise practice and fertility status. To this
end, we have developed and included with this review a new developed instrument based
upon our collective experience, to use by researchers wanting to study exercise and fertility
more extensively (see Appendix 1). It is important to note that this questionnaire, if used in
research, be used with the subjects’ informed consent and Ethics Committee approval.

In conclusion, awareness must be raised that exercise must be considered as a potential
cause for urological and andrological male fertility problems. As such, exercise training
should be assessments in males. Also, more research is needed to reflect the positive effect
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of moderate and low-level exercise on reproductive potential in order to make safe
recommendation in lifestyle practices to help couples in achieving pregnancy.
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Appendix A. INPEF (International Network on Physical Exercise and
Fertility) Questionnaire for Fertility Assessment in Male Athletes

Al profiessionals using this questionnasre must be aware that, alang with the questionnaire, paricipants frem any study need to sign
fi aboan the & must be fallowed. Moreover. nodata or biological samples from

the participants must be used without the participants’ knowledipe and approval

L

2]

Dear participant, please 8 in sl tha information you know sscursiely (may lesve things blank
Hunsum). Questions and m "

provided wil be regurded &3 alrictly confidental.

Hasma Dt f Binth.

A, binnth, Descobe your prasnnt heali In overall, please rain 3 wary good, good, mgule, tad,
ey bd. State if you Fave any chronic: or long-term diness, f e, specly which and for how.
g, Stute any madication lor the past thess scnihs inchading the niee of drg, condtion
wesedt hor and doss and time of use.

Healt
Any cheonic of long-ieem finass

Madication in 1ha last e months

Relevant regarding your in-ulers periadiwhen your mother was gragnant with youl, binh and
childhoagiwhen possible ask your mothar), inciuding lacation of your mother during the whals fime sha was
pregnant and when she gave birth, Include infarmation on your progenitors history, like birthplace, smoking status
[yes, na, don't know), medical ireatment your mother underwent whils pregrant (yes, no, don 't knaw, type, lengih)
malher's cecupatian (yes, na, don 't know, type),

“Your birth date and place (mmddyyyy)
Your birih was BI term {40 week), pre-teem of post-leem
Weight and height at birth

Magther s Incation while pregnant with you

How ong, if any, you ived fers ___ years
Mathaes birthglace Fathars birthplace
Mathers smoking status while pregnart Mather s wark white pregnart _

Any troatmant mother undarwont whila prognant
First year of Mleand early childhood
Any serious liness during 1t yoar of e, ¥ yes. which type

Semoking stahs of parents during your chisdhood (sate yes i any or both &)

PAST HEALTH HISTORY (there are important health condiions shat may have an imgact on Serility).

Any magical ot surgical realmang in any or both testickes (include all infarmasion). How many. which dase # harmanal
Eroatmart, how long, age at boginning and at the end. Ploase refor any trauma, with swelling or hemasoma 1o tha scrotum
{give diates); state if any undescanded 1ostes (sither one or bath, and which ane) at birth that did nat noed treatment

Mumps a8 an adult. 1 you had mumps 85 acul, plase sale your age and wheshar thar was any lesticular complication
Falated 1o such conditicn

Surgary for any of the following conditions: Varicocsh, testiculir 1oeson, leslicular cancer, penis probleens, inguinal heenia,
wrinary IeBel, serolal conditions. Plesse staee any of e lolowing: ves (Bnd wheni, ne. don T know, whalher s been resclved

You suffer from of have been informed (o have any of the fallowing conditions (epidydinal rlammation, bladder problerms.
ganoribea, chiamyda, prostabe sflammation, varicoceks, inguiral hem, disbetes, thyroid problems. Please state yes (and
wher you were infarmed). no, don T know, whether its been resohed

Soxual life: ploase state if satished or unsatistiod and if any of the following apgly and how fraquently (frequantly
sometimes, nevar): kaw Wkio, arectile protiems, precocious ejaculaticn, ansjaculation (lack of). othar related problem
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0. Litestyle and wark

location (haw kong b . Location history of the last 2 years

FRaegarding ifestyle please state your Smoking (smoker, non-smaker) status, and how long if @ smoker, type and daily number
of cgarattes, Flease refer 1o your habitual drinking habits; spacity whethar its baer, wine or liquor. Plaase state dally water
intake, 18p of bottled and # you consume organic food.

Please slate your education {Nghes! academic degree and fotal number of years)

Please stale i you have reguiarly worked for te last theee monihs: average weekly hours, daylime or nightiime job and # the
schedule is reguiar, 1otal number of hours your wark requires ol silling (and if his is in locermetive means), standrg, walking
or combinaton

Al work you may be axposad 10 products o enviranmants that may aftact tedility, pleasa staba if any af the lolowing apply
{painting, . medal walding, . degreaser, pesticices, photography, nitragen cuida, faboratory. hgh
temperatures |above S0C/122F], radiation, siress) and the lrequency of exposure (everyday, every week, rarely, never). You
may ack even B nct in the st should you suspect it may have an effect.

£ Eathanng history and history of parner (as pravicusly stated all infoemation is strictly configential)

Please state i you have any children (number, sex and age) or have ever got someocns pregnant. Please state il you have had
regular sexual relations without contraceptive measures during at least coe year withou! female partner getting pregnant

I you ared your parner have been tryinghave tried fo conceive, please slabe tme you Nad been trying, o you achieved
peegrancy of if you quil. Pleass state if you had any fertility testingireatment, which cne, for how long and if it was.
suocessiul. Please stale whethes your pariner has any children (number, sex and age} and whether she may have any relevant
feature related (o health. ifestyle or work

Finalty, please fol freo 1o atd any ather information you may think of interest

This part 1o be athiotes participasing in any acthiies
Years of spons practice Years peacticing endurance acthities:
Body weight: Heaight: Fat Parcartage (1)
VOEmax: warabi: hreshokl: Rasting Hearl Fate:
1) Piaasa, o DEXA, eic)
TRAINING LOAD. Annusl Trsining Viokine (approximate mean vilues)
G Feunning Cydng
Kikomalers: Kitometers. Kilometers.
Haurs: Hours: Howrs;
| Last Compennicn Swameming Turring Cycing
Data Mark. Time: Time: Time:
Teaining volurme parormmed the week provious 10 th st competition underaken
Swimmineg Running Cyaling
Kilomaters.: Kilcmatars: Kiomanars:
Haurs Hours Fours:
[ Training parformed tha st weok
Swamming Fnning Cyding
Filoeneters. Kilomaters: Womenars:
Hours: Hours: Fiors:
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woek [y [efaJ«[s]e[7[a]a[m][n]se]ra][u]s]u][r[w]n][a]a][=z]a]aa]s]zs
Volarias 1
Mty

sty
Zonn

Tiwnng 1 1 1 ) 1
Load |

d_1_ —L_L_1 S S — - - e

Voskre: Wosskly P
Wtnrety Ton: Subjocive parceplion of Ining istarsty. Ecal 110 5.

Z1: Wary Z3: Modum intensity; Z4: Hgh
Imiensity: Z5: Very high imenshy jextreme.

Trainung Load: Vedume % inlenaty

marthe, monts

Wosk (2728|2930 |31 (32{ 3 |54 |a5| e |ar |38 39|40 40| az| 43| ea|a5| 46 |a7| ]
iy |

Vioeaty
Zena

Tewring

This part io be completed by ainieles pamcipateng in any sirenceh activites

‘ore sports, modaiity) 2 : i

Indicate modality ¥oars of imining

Indcate modality Years of raeng

Indcate modality Yeoars of irainng

Body weight: Height: Fat Percentage (1):

{1} Plaasa, in case of knawing fat parcantage indicata tha maihod usad for detarmining # (skintoids. biakmpedanca,
DEXA. elc.)

Biglogical Parametecs
Hean e Bassl {rest) Maimal

Paramelers
TAM Squat TAM Bench Press AN in ary other exercise
Incficate exarcise and mark (kg)

BASIC QUESTIONNAIRE ON TRAINING LOAD CONTROL
1. Global Training Control

TRAINING LOAD

Annusal Training Valume

{Indicate , i passibie, about the )

Porformaed Voluma (repatitions -hours)
Tonal Year Repetitions: Hours:

Pradominant work 200es s

L 4 you ramally use
) Toindcasa the wark zones use the miernnca tablat,

Bach phaso and infroduce i€ n the st box

Rev Andal Med Deport. Author manuscript; available in PMC 2018 April 12.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Vaamonde et al.

ZONES A Legs" Mimed " Trunk” TOTAL
Zona 1
Zone 2
Zone 3
Tona 4
Zane &
Zona &
Zone 7
Zone 8
M
a)  Exampie: Bicaps Curl ...
b)  Example: Squat. Biceps femons Curl ...
©) Ciean; Snaich; Doadift
di Crunches; Butlerdly. ...
3. Traiming Cantrol in he microcycle when lerslity assesment took place
Training volume performed the week besars the fertiity assessment
Periormed vakime (# repetitions)
Phasa of season;
ZONES Arma” Legd' Mied" Trurk™ TOTAL
Zone 1
Zone 2
Zone 3
Zone 4
Zona 5
[ Zorw &
Zore T
Zore B
dumps.
a)  Example: Bceps Cur ..
bl Example: Squat. Bicops femosis Cud
) Clean: Deadift
) Crunches; Butterfly
Table 1. Aefarance critedia 1o select training zones
Work
# Maximal
Load % Walume A Recavery Effoct
Zone
Zone 1 =100% Low =1-AM Elavatad Maximal Ecceniric Strangth
Zone 2 80-100% Low 15 AM Elevated Mamimal Strerigth
Medhim
Zone 3 750 512AM Big Tanic Explosse Strargth
Low
Maximal Hyparraahic
4 X High 12 R 1
Zong TH00% gl 5 Smal Strangth
Zeow & 50-75% Low 12 -20 AM Big Balistic Explosive Strerglh
Sarength endurnce and
12 -
Zone B 50-70% High 2-20 AM Semall iy
Madium
Muscle Adaptation
Zona 7 =50% =20 AM Madum Wanri
Low
Zone 8 <50% High =20 AM Small Resistance
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To be answared by ALL athletes

or mixed

Observations from the athiete

Include any observation you may deem necessary and heipful to better
characterize your training program (you may indicate “competitive, professional
athlete”, “competitive, non-professional athlele”, or “recreational athlete” or
any other information of interast).

Have you recantly aken any medicing? (in the past 3 months)

Indicate the name of the medicine. reason for taking it. doseand time taken

Type Duration Reagon

Type Duration Reason

Type Duration Reason

Control of oxidative stress and anfioxidant supplemantation use

Do you take any antioxidant supplements on a regular basis? |f yes,

indicate which one, dosa and for how kong have you bean taking it

Witarmin A Vitamin C Vitamin E Coenzyma Q10
Resveratrol Glutathion Lipeic acid Palyphencls
Zine Manganese Selenium OTHER

Controd of the hypothalamic-pituitany-testicular axis.

Do you take any androgen or derivativa? If yes, specific which ane, dose and for how long have you
been taking it? (add more fines if

Type Dosa Duration
Typo Dose Duration
Type Dose Duration
Place: Date: ! I
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Athlete history
Age Training characteristics
Years of practice Modality
Reproductive system disorders Volume
Antioxidant supplementation Intensity
other Frequency
Mechanical stress, oxidative
stress, genetics,
temperature, energetics
imbalances, psychological
- stress .
Seminological profile ] < [ Endocrine profile
L L J
p y
- Qualitative and functional h
(()Sl;?:g:‘a\t/':ﬁj r;:‘a;ra;?)zt:;nr‘s parameters Anabolic / Catabolic state Gonadotrophin state
ST er)’ (velocity, morphology, (testosterone / cortisol) (FSH and LH)
\_ DNA, oxidative status) Y,

Fig. 1.
Factors possibly involved in the relation between endurance exercise and fertility. DNA,

deoxyribonucleid acid; FSH, follicle stimulating hormone; LH, luteinizing hormone.

Rev Andal Med Deport. Author manuscript; available in PMC 2018 April 12.



	Abstract
	Introduction
	Exercise male reproductive performance and fertility
	Hormonal alterations – endurance training
	Negative effect
	Positive effect

	Hormonal alterations – resistance training
	Negative effect
	Positive effect

	Reproductive function – endurance training
	Negative effect
	Positive effect

	Reproductive function – resistance training
	Negative effect
	Positive effect

	Mixed modalities

	References
	Appendix A. INPEF (International Network on Physical Exercise and Fertility) Questionnaire for Fertility Assessment in Male Athletes
	Fig. 1

