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Effect of sexual activity on cycle ergometer stress test parameters,
on plasmatic testosterone levels and on concentration capacity
A study in high-level male athletes performed in the laboratory

J. SZTAIZEL, M. PERIAT*, V. MARTT**, P. KRALL*, W. RUTISHAUSER

Background. The purposc of this study was to investigate the
effect of sexual activity on cycle ergometer stress test param-
pters, on plasmatic testosterone levels and on conceniration
capacity in high-level male athletes.

Methods. Experimental design. Analysis of two days of testing
accomplished in a laboratory setiing, comparing a day with
to a day without sexual aciivity (control day). Participants.
Fifteen high-level male athletes, consisting of 8 team players,
5 endurance athletes and 2 weight-lifters, participated in the
study. Measnres. Each subject completed the following on each
{est day: two maximal graded stress tests on a cycle ergometer
and 2 one-hour exercise stress test coupled to an arithmetic
mental concentration test. Blood samples of testosterone were
obtained and cardiac activity of cach athleie was monitored
with a 24-hour ECG tape recording over the two test days.
Results. Significantly higher differences were achieved for post-
effort heart rate (HR) values at 3 minutes (p<0.01) and at 10
minutes (p<0.01) during the recovery phase of the morning
stress test 2 hours after sexual activity. These differences dis-
appeared during the recovery phase of the afternoon siress
test performed approximately 10 hours after sexual intercourse
took place.

Conclusions. Our findings show that sexual activity had no
detrimental influence on the maximal workload achicved and
on the athletes’ mental concentration. However, the higher
posteffort KR values after the maximatl stress test on the
imorning of sexnal intercourse suggest that the recovery capacity
of an athlete could be affected if he had sexual intercourse
approximately 2 houxs before a competition event.

Kiy worps: Figh-level male athletes - Sexual activity - Athletic
performance.
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Many coaches in the sports’ world traditionally
recommend high-level athletes to refrain from
sexual activity before a competition event. The com-
monly held belief is that sexual abstention increases
frustration and thereby promotes aggressive behaviour
useful during a competition event.! On the other hand,
anecdotal data of some athletes suggest that sexual
intercourse before a competition event may have an
anti-anxiety and relaxing effect.! Considering that
sexual intercourse per se represents a moderate amount
of energy,>* the benefit of abstaining before a com-
petition event appears difficult to explain. The very
limited scientific information available on the effects
of sexual activity on the mental and physical perfor-
mance in high-level athletes before athletic competi-
tions and the difficulty in defining and monitoring
sexual behavior in man-’ may reflect the persistence
of these opinions in the sports world and the consid-
erable folklore surrounding this topic. An earlier study
of 14 married former male athletes performed by
Tohnsoné using hand grip dynamometer measurements
showed no significant differences in strength and endu-
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TaBLE [.—Study protocol: order of tests and events.

Day without sexual Day with sexual

Hour activity ackivity
{15:00 p.m. on the 24-hour Holter 24-11_(:ur_1-101ter
eve monitoring monitonng
06:00 a.m. Wake up Sexual relation
08:15 a.m. Serum testosterone Serm 1esiosterons
08:30 am. Maximal stress est Maximal siress test

Arithmetic mental
concentration test
Serum testosterome
Maximal stress test

Arithmetic mental
concentration test
Serum tesiosterons
Maximal stress lest

172:30-01:30 p.m.

04:15 pan.
04:30 p.;m.

rance when comparing a day with coltus 10 4 day of
abstinence. Boone et al 7investigated 11 eleven male
volunteers and found that sexual intercourse performed
12 hours before a maximal stress test had no effect on
maximal aerobic power, OXY gen pulse and double
product.

The aim of this study was to investigate in a labor-
atory setting the effects of sexual intercourse Ol max-
imal ergometric stress test parameters, on testosterone
levels and on the conceniration capacity of a high-
level trained male athlete. 1t was hypothesized that
sexual activity woulid not significantly infiuence the
maximal physical performance and mental concen-
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EA subgroups (n=3). Because the subgroup of
weight-lifters was composed of only two subjects,
a subgroup analysis of this subjects could not be
considered.

Pre-experimenra! protocol

The study protocol was explained to all the subjects
and their wives oF usual partner during the yecruting
phase. Each subject then visited the laboratory before
the start of the actual study and was carefully famil-
iarized with the festing procedures.

Study protocol

The protocole of this study was established in a
pragmatic way, because no references from any pre-
vious studies were available. As summarized in Table ],
our study protocole was structured and subdivided
into three parts, including two maximal stress tests,
one early (2 hours) and a second one late (10 hours)
after the sexual intercourse, and a one-hour exercise
stress test coupled to an arithmetic mental concentra-
tion test. The most practical moment {0 insert this one-
hour exercise stress test was approximately 4 hours
after the first maximal and 3-4 hours before the second
maximal stress test. The duration of this tesi was fixed

to one hour, in order to have sufficient time to per-
form the concentration test and to have data on the
athletes’ subjective appreciation of the effort based on
the Borg’s 15-point scale.

The subjects were randomly assigned into two
groups according to a cross-over design: a first group
of 7 athletes with sexual intercourse ol the first day
and no sexual intercourse on the second and a second
group of § athletes with sexual intercourse o0 the
second and no sexual intercourse on the first day of
the study. The study was conducted over a perioc
of two days, each day including the same tests, done
at the same hour. The two test days were separate
by an interval of 48 hours. Sexunal intercourse, con
sisting of coitus with €] aculation, performed oblig
atorily with the wife or usual partner, took place i
the privacy of the athletes’ own home, free fror
observers, approximately between 6:00 an
6:30 a.m.

The investigators were composed of two physicia
(a cardiologist and an internist) and a cardiac techn
cian. They were unaware, when performing the test
to what group the subjects belonged.

tration of a high-level trained athlete.

Materials and methods

Subjects

We studied a group of 15 male athletes (mean age
2046 years range: 20-40 years), all of high-level
! training, participating to national and international
competitions. The daily average per week and the
hourly average per day spent in training was respec-
tively 5.2+0.7 days and 2.8+0.8 hours. Subjects com-
prised 1 soccer and 7 hockey players (team players
. [TP] subgroup), 3 cyclists and 2 long-distance run-
ners (endurance athletes [EA] subgroup), and 2 weight-
lifters. None of the subjects were taking anabolic phar-
maceutical preparations.

In order to assess potential differences of the effect
of the sexual relation on the different completed
tests, particularly related to the specific athletic dis-
cipline, a subgroup analysis was performed com-
paring all parameters between the TP (n=8) and the
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Instructions 1o the subjects

Each subject was instructed to have the same number
of hours of sleep and 10 adhere to the same alc:_ahol—
free diet as usually required during competiion times.
All the subjects were asked to wake up at the same
hour in the morning of both test days and to have food
and beverages as usually before a competition event.
The subjecis were required to abstain from _sexual
intercourse for at least 24 hours before beginning the

stady.

Measurenents

In all subjects a clinical history was taken and a
physical examination and a resting 12-lead electro-
cardiogram were performed.

Holter assessment

Cardiac activity of each athlete was monitored with
a 24-hour ECG tape recording (2 channel Holter DMI
Analyser ) over the two test days. The Holter was
placed at 5:00 p.m. on the eve of each test day and
was taken off at the end of the afternoon stress test.
Thus sexual intercourse took place under Holter mon-
itoring.

Maximal stress tests

All subjects performed two maximal graded stress
tests on a cycle ergometer (Bosch Erg 550 Cycle
Frgometer with recording on a Siemens Mingocard
4} on each test day (Table I). All the subjects were
familiar with ergometric bicycle training before per-
forming the tests. After the athletes had taken the cor-
rect position on the bicycle they were asked to per-
form up to their maximal physical capacity starting
at 75 watts, with a pedalling frequency of 60 per
minute. The workload was increased by 50 watts every
two minutes, Peak exercise was reached when the ath-
lete could no longer maintain the imposed workload,
corresponding to the subject’s complete physical
exhanstion.

Blood pressure (BP), measured manually by the
cuff method, heart rate (HR) and 12-lead electrocar-
diography were monitored throughout exercise and
during recovery, with the patient in the sitting posi-
tion. Recordings were made before exercise, at the
end of each exercise stage, at peak exercise, and at 1,
3, 5 and 10 minutes during recovery.
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Values of maximal workload, of absolute and rela-
tive VO, Of maximal and posteffort HR and of
mean BP (diastolic pressure + 1/3 of pulse pressure)
were taken for statistical analysis.

Testosterone blood measurements

Blood samples of testosterone were obtained by
venepunciure, approximately 15 minutes before
starting the maximal stress tests. The serum testoste-
rone levels were determined by radioimmunoassay
technique (Polytest Laboratory, Zug, Switzerland).

One-hour exercise stress test and arithmetic mental
concentrdation test

A one-hour exercise stress test was performed at
a constant workload of 75 watts and undet Holter
monitoring alone. During this procedure the athletes’
concentration capacity and their subjective percep-
tion of the effort were tested. The chosen workload
of 75 watts permitted a better technical achievement
and thus a better quality of the concentration fest.
The athletes underwent during a period of 20 min-
utes an arithmetic mental concentration test according
to the technique of Rey.® The test was intitated ten
minutes after starting the exercise stress test, when
attaining the steady state. This test ranged into the
category of problem-solving tasks® and congsisted of
series of lines containing 7 numbers arranged in dis-
order, each line of 7 numbers followed by 7 blank
horizontal lines. Each subject was instructed to rear-
range the 7 numbers of each line io ascending order
by writing them on the 7 blank lines, and (o draw a
vertical line beside the Tast number written at the end
of each minute, and this during a total time of 20
minutes. The mean score for each subject was the
total sum of all points per minute divided by 20. The
aim of this test was to assess the athletes’ concen-
tration ability. This simple test mainly focused on
one variable without appealing to more complex
intellectual proceedings.

Ratings of perceived exertion

Borg’s 15-point rating of perceived exertion (RPE)
scale (10) was used as a measure of the perceived
effort during exercise. On this scale, *7” represents a
rating of “very, very light” while “19” represents a
perception of a “very, very hard” exercise.
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TapLE [L—Physical characteristics of the subjects participating in
this study (n=15).

Variable MeantSD Range
Age (years) 29.4x6.0 20-40
Weight (kg) §1.9+5.3 75-52
Hetght {em) 181.8£5.2 i75-191
Body surface {m) 2.02:0.09 1.92-2.18

Data analysis

Comparisons were made between all data abtained
during the day with and the day without sexual activity
in all subjects and in the TP and the EA subgroups.
Multiple and repeated measures analysis of variance,
as well as paired “t"-tests, when appropriate, were
used to compare continuous variables of the day
without and the day with sexual activity. Differences
were considered significant at a p value <0.05. Results
are expressed as meantstandard deviation (=SD).

Results

Subjects and sexual intercourse

Subject characteristics are given in Table IL All
subjects completed the tests according to the proto-
cole. Seven athletes had sexual intercourse on the first
day and eight athletes on the second day of the study.
Duration of sexual intercourse ranged from 15 to 30
minutes. The average number of hours of sleep was
7.4+0.7 hours on the day with sexual intercourse and
7.5+£0.8 hours on the day without (p>0.05). There
were no significant differences between both test days
on the Holter recordings. The mmaximal HR values
recorded corresponded to the maximal heart rates
attained during the stress tests: 18048 vs 17912 mun-!
(p>0.05), respectively for the day with and the day
without sexual activity. Mean maximal HR values
during the sexual intercourse were 113+13 min-!,
ranging from 88-130 min-1.

Data obtained during the maximal stress lest (Figs.
1A-F)

No significant differences were observed for values
of maximal workload, VO,,... serum testosterone, and
maximal HR and BP. A tendency towards slightly
higher values, ranging between 2.2% and 8%, was
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noted in all parameters during the day with sexual
activity. Multivariate analysis of vartance showed sig-
nificant differences for HR values during the recovery
period of the maximal stress test performed 2 hours
after sexual activity took place (Fig. 1E). These HR
vaiues increased by 8% at 5 minutes and at 10 min-
utes (F=2.9, p<0.01).

Subgroup analysis for data of the maxirmal stress tests
in TP and EA (Figs. 2A-E)

While a tendency towards a slight increase of max-
imal workload (6%, VO, (7%) and serum testos-
terone (11%) was observed in the TP subgroup, these
values tended to be slightly lower in the EA subgroup,
decreasing respectively by 2.5%, 4% and 7.2% during
the day with sexual activity when compared to the day
without sexual activity (Figs. 2A-C). However, no sig-
nificant differences were achieved. In both subgroups
values of HR (Figs. 2D and E) and BP tended to increase
by a 2% to 8% during the morning stress tests 2 hours
after the sexual intercourse took place, however without
achieving significance. In the EA subgroup during the
afternoon of the day with sexual relation HR and BP
values tended to decrease by a 2 % to 13%, attaining
significant differences, however, only for posteffort
HR values (Fig. 2E) at 3 (t=5.4, p<0.01), at 5 {t=2.9,
p<0.05) and at 10 minutes (t=7.0, p<0.01).

One-hour exercise stress test and arithmetic mental
concentration test

The mean maximal HR achieved during the one-
hour exercise stress test was respectively 123+25 min'!
for the day without and 124+26 min-! for the day with
sexual activity (p>0.05). The concentration score values
attained were 48£15 and 4712 points (p>0.05),
respectively for the day without and with sexual
activity. Values in the TP group were 5010 and 47+ 10
{(p>0.05) and in the EA subgroup 48+23 and 49x15
(p>0.05) points, respectively for the day without and
the day with sexual activity.

RPE data

The intensity of the effort was perceived as being
slightly more difficult during the day with s?xuﬂl
activty (RPE=11.7:£0.5) as compared to the day withot
sexual activity (RPE=12.1x1.1). This skight clifff_:l‘fiﬂCB
did approach significance (t=-1.9, p= 0.08). This Was

Sepiember 2



SEXU Al ACTIVITY ONCYCLE ERGOMETER STRESS TEST PARAMETERS SZTAIZEL
P :

6.0
5.0 T
=
=]
T a0 £
g w
=
= 3.0 !
g 8
= 20 E
3
=

Heart rate (min™)

Blood pressure (mmHg}

s

10PE

Max | VPE Max 1'PE 3PE SPE
E Peak exercise and recovery period F Peak cxercise and recovery period

. Day without sexual relation Day without sexual relation
Moming [:

Day with sexual refation

Afternocon
] Day with sexual relation |
[ —

._.-—-—-—‘"_‘__'_,__‘,,_,,_..._«———-—"—‘_'_'_"_-—‘
Fig. |.~—Maximal workload (A), VO, absolute (B} and relauve {Cy, plasma testosterone levels (DY, heart rate (E) and blood pressure {F) values
during the morning and afterncon stress tests of the day without and with sexual activity in all athletes (¥*p<0.01).

mainly due to the fact that two hockey players and not significant, towards a higher maximal workload,
one soccer player appreciated the one-hour exercise corresponding to higher VO, paxe 10 higher maximal
stress test as being more difficult during the day with and posteffort HR and BP and to bigher plasmatic tes-
sexual activity. tosterone values, was observed on the day with sexual
activity. The most marked differences were seel in the

higher values of HR during the late recovery phase 2

Discussion hours after the sexual activity took place, aftaining sig-

nificant differences at 5 minutes and at 10 minutes

Our results showed that sexual activity had no sig- (Fig. LE). These differences were absent during the
nificant etfect on the maximal workload achieved and  afternoon siress test performed approximately 10 houts
on mental conceniration during the stress tests of the  after sexual intercourse (Fig. 1E). A subgroup analysis
day with sexual activity A slight tendency, however comparing all parameters between the TP (n=8) and
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Fig. 2.—Maximal workload (A}, absolute VO, {B), plasma testosterone (C) levels and heart rate (/E) values during the morning and afternoon
stress tests of the day without and with sexual activity in team players (TP} and endurance athletes (EA), (¥p<0.05, *¥p<.01).

T

the EA subgroups (n=5) revealed no significant dif-
ferences for maximal physical performance. VO2max
and plasmatic testosterone values on both test days
(Figs. 2A-C). While in both subgroups vatues of HR
and BP tended to increase during the morning stress
tests 2 hours after the sexual relation took place, how-
ever without achieving significance, vaiues in the EA
subgroup tended to be lower during the afternoon stress
tests of the day with sexual activity, achieving signif-
icant differences only for HR values during the post-
effort at 3, 5 and 10 minutes (Figs. 2D-E).

In our study we observed a combined influcnce of
sexual activity on the autonomic nervous system,
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including increased sympathetic and decreased para-
sympathetic stimulation.!1 12 Increased sympathetic
srimulation influencing HR and BP was seen in all
athletes mainly 2 hours after sexual activity took place.
The significantly higher postexercise BR values
observed during the late recovery phase, which has
been shown to be under parasympathetic control, ¥
suggest decreased parasympathetic activation as a cont-
sequence of the sexual intercourse and indicate that
the recovery capacity may be affected. In the subgroup
of EA, however, HR tended to decrease particularly
during the recovery phase of the afternoon stress t’65t
of the day with sexual activity (Fig. 2F), indicating
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that these athletes probably have higher vagal activity.!?
and thus compensate by a decrease in HR. Finally,
increased sympathetic activity was probably also
responsible for increased testosterone secrefion as
observed in the tendency towards higher testosterone
values on the day with sexual activity.14

As supported by the RPE data showing trends of
borderline significance (p=0.08), the intensity of the
effort was perceived as being slightly more difficult
during the day with sexual activity, mainly due to the
fact that three TP appreciated the one-hour exercise
stress test as being more difficult during the day with
sexual activity. This subjective perception did not sig-
nificantly affect their maximal physical performance
(Fig. 2A). The concentration score obtained in this sub-
group tended to be stightly lower on the day with as
compared to the day without sexual activity (47£10vs
50+10), however without achieving any significance.

Conclusions

Our findings show that the sexual activity did not
negatively influence the maximal workload achieved
and the athletes’ mental concentration. However, the
higher posteffort HR values observed after the max-
imal stress test on the morning of sexual mtercourse
suggest that the recovery capacity of an athlete could
be affected if he had sexual intercourse approximately
two hours before a competition event. These higher
post-effort HR values were not observed during the
afternoon test, that is approximately 10 hours after
the sexual intercourse took place. Although our study
was performed in a laboratory setting with a small and
heterogenous group of athletes, the present data may
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at least partially contribute to clarify the very limited
scientific knowledge existing in this poorly studied
area.

Acknowledgements.—We are indebted to Dr. Alfredo Morabia for
helpful discussion, to Viviane Hugli and Pairice Scarvalone for technical
assistance and Lo Sonotron AG Medizinische Elektronik for their interest
and material support.

References

1. Thorton Js. Sexual activity and alhletic performance: is there a rela-
tionship? Phys Sportsmed 1990:1 8:148-54.

2. Green AW. Sexual activity and the postnyocardial infarction patical.
Am Heart J 1975;89:24652.

3. Nemec ED, Manshield L, Kennedy JW. Heart rate and blood pres-
sure Tesponses during sexual activity in normal males. Am Heart J
1975:89:246-52.

4. Bohlen JG, Held YP, Sanderson MO, Patterson RP. Heart rate, rate-
pressure product, and oxygen uptaks during four sexual activities.
Arch Intern Med 1984;144:1745-8.

5. Masters WH , Johnson VE. Human sexual response. Boston: Little/
Brown, 1966:171-220.

6. Tohnson WR. Muscular performance following coitus. ¥ Scx Res
1986:4:247-8.

7. Boone T, Gilmore S. Effects of sexual intercourse on maximal aerobic
power, oxygen pulse, and double product in male sedentary subjects.
J Sports Med Phys Fitness 1995;35:214-7.

8. Rey A, Centration soutcnue sut une lache intellectueile simple {ordi-
nalion continue de chiffres). Arch Psycho! 1957:36:29-40.

9. Steptoe A, Vogele C. Methodology of mental stress testing in cardi-
ovascular research, Circulation 1991:83(Suppl 11):1[,14-24.

10. Borg G. Psycho-physical bases of perceived exertion. Med Sci Sports
Exerc 1982;14:377-81.

11. Hammond HX, Froehlicher VF. Normal and abnormal heart rate
response 1o exercise. Prog Cardiovasc Dis 1985;27:271-96.

12. Savin WM, Davidson DM, Haskell WL. Autonomic contribution to
heart rate recovery from exercise in humans. J Appl Physiol
1982:53:1572-3.

13. Goldsmith RL, Bigger T, Steinmann RC, Fleiss JL. Comparizon of
24-hour parasympathetic activity in endurance-trained and untrained
young men, J Am Coll Cardiel 1992;20:552-8.

14, Cumming DC, Wheeler GD, McCail EM, The effects of exercise on
reproductive function in men. Sports Med 1989;7:1-17.

239




