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ABSTRACT

The purpose of this research is to study the effeperforming intensive exercise on the salivastasterone and
cortisol and determining the accuracy of its merpalformance. Seventeen rows participants seleatadng
National Iranian Females Boat Race Team called:arlian Rowing”. Their average age is between 19.66 a
standard deviation 2.95 years old. Those whom \geieg to attend in a world championship race carmgpjame
team. Primarily attendance asked to answer 2 gaestires during six month preparation camp. At bleginning
and at the end of camping athletes’ woman are askethswer OMSAT 3 (professional mental skills tjoesand
over training questionnaire. Then collect a sampleheir saliva at 2PM and 7PM to evaluate Testwsie and
cortisol quality. Statistical analysis has even meariables to compare the effect of a period tnmive training
variables measured were used. Data were analyzed) ys=0.05 was considered significant. The resultoar
experiments specifies between saliva density (d=Q.&) =4.513) saliva testosterone (t) = 4.845, p=0.001) and
over training before and after the exercise (p=0.@5.6 =-3.882). But no significance psychological skill
differences have seen during these exercises utsmcerning these observation and achievementane to
conclusion that during national rowing team prepi@oa exercise would effected on athletic womanotstone
and saliva cortisol hormones and over training.
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INTRODUCTION

Almost any types of stress, whether physical orvowes, causing immediate and significant increase in
Adrenocorticotropic Hormone (ACTH) by the anterftuitary gland followed by a large increase intsmi and
adrenal cortex secretion up to 20 times withinva fieinutes. Cortisol often doesn't release active mxajor proteins
such as muscle contraction and neuron cells psteimess nearly all other proteins are releashib freferential
effect of cortisol on the release of unstable pnstenay provide the amino acids to make the cruciatessary
materials for the required cells [1]. Pain stimegiused by physical stress and the pathology, pitymare sent
through the brain stem to the top and then go ¢ohiypothalamus colliculus and within a few minuties whole
control procedures lead to secretion of large ansoh cortisol into the blood. Mental stress cathesi cause
secretion of Adrenocorticotropic Hormone with theeme rate [2]. Testosterone is also one of the nmgsortant
steroid hormones that have been observed with dmhavioral characteristics such as aggressiongedsipn and
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sexual characteristics with significant relatiopshiln general, participating in sport activitiemcause obtaining a
large amount of sensory inputs. This data stimulhéetwo major axis of a hormone called the hyplatinas-
parasellar and the hypothalamus-Pituitary- adrglaid. Following this hormonal changes brain nearesmitters
are also affected and behavioral changes are ltkebgcur through it [3].

Studies have shown that intense physical activigesl to reducing anxiety and depression and isangaself-
confidence and self-esteem. We can say that ekggciscreases our sense of psychological well-beind thus
will have a positive impact on our mental healti. tBe other hand, competitive sports, for examgiewa person
loses the game or doesn't play as he expected isaycause anxiety, depression and aggressivenesidds,
improving athletic performance is relevant to psyolical factors including anxiety, concentrati@onfidence,
motivation, mental preparation and the like iss#e&ey point in improving athletic performance fat the mind
affects the body. So our feeling will have a prafdweffect on our physical performance. In competisports, the
competitors are often of similar skill level ane thnly difference is in their mental preparatioh [4

Adler Crutz et al. (1986) revealed the consisteratip of testosterone and cortisol levels dependimghe amount
of training and physical stress [5]. Moya- Albidl &. (2001) and Salvador et al. investigated thwwnt and
severity of training on testosterone and cortismloant in both racing and non-racing conditions ashketball
players and reported the increased cortisol leaftés training [6,7]. Helen. S. Bateup et al. (2D@&asured the
salivary cortisol and testosterone level and itati@nship with psychological factors in elite felmaugby players
before and after the game and observed signifidiffierences in salivary cortisol and testosteranels before and
after the game [8]. Arena et al. (2002) measurediribreased training time and hormonal and behalvidranges
and revealed that the increased training time ortspomen causes severe hormonal changes and dreaged
stress and anxiety and extreme rising of body teatpee [9]. Maso et al. (2004) measured the safitestosterone
and cortisol levels by factoring the overtrainisgue in rugby players and reported a significaffierdince [10]. In
the year 2006 Justin carre et al. compared thesehtwmone level amounts with elite hockey playgrisysical
activity and reported rising level amounts of th@@mone with longer physical activity [11]. Giovamhos santos
(2006) compared overtraining with changes in horendevels and concluded that overtraining can irszrea
hormone levels and reduce the performance [12]sidering that the elite boatmen are under greaspres and
since there are inconsistencies in the researcfiagihgs, so this question has always been aJail#timt what
impact does a period of intensive training leavesalivary testosterone and cortisol and psychobdddictors in
elite boatwomen?

MATERIALS AND METHODS

The present study deals with examining the effeftan intensive training course on salivary testastie and
cortisol and some of the psychological factors. &ug to lack of complete laboratory conditions ¢mteol all the
factors and due to constraints such as the paatiplack of sleep control, the study method misempirical. The
study population consisted of all present boatwormemational Iranian rowing team. The sample pojota
consisted of 17 boatwomen of national Iranian Rgwigam with mean age of 19/66 + 2/59 that werad@i Iran
national team camp to prepare.

The independent variable in this study is an intensraining course and the dependant variablessaligary
testosterone, salivary cortisol, overtraining, ¢argwitching, confidence, commitment, responsdriss, relaxation,
target switching, confidence, commitment, respdosstress, relaxation, fear control, refreshingngamtration, re-
concentration, visualization, mental practice drelgame plans.

The equipment and instruments used in the studgsfellows:

1-5 cc disposable syringe.

2-Microtube 5/1mL.

3-ELISA kit for the salivary cortisol measurement.

4-ELISA kit for the salivary testosterone measurement

5-A standardized questionnaire of psychological fexctneasures early symptoms of overtraining whicluthes 54
questions that are answered with yes or no andcalirsigns of overtraining. It was prepared by thedical

community in France in 1993 and its validity hasfeegistered.

6-The OMSAT 3 questionnaire that its validity andakllity was confirmed at the University of Ottaw@anada by
dr. John Salmla and dr. Natalie Durand Bush, whiatiudes 48 questions with 7 options associatedh iR
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psychological factors (target switching, confidencemmitment, response to stress, relaxation, teantrol,
refreshing, concentration, re-concentration, vigasibn, mental practice and the game plans).

The data collection method in this study is asofe#l, 17 players of Iranian women boating team wiend time in
training camps to dispatch to world Czech chamgigss participated in this study. Their mean ags &8/2 +

66/19 years. Before the fulfillment, the data @ ihformation that was relevant to the purposetaadstudy method
was given to them and they announced that theyvidliag to work for this study. The data collectiavas carried
out in two time periods. The first time period betpre-test was conducted to measure the basicdkire athletes
in the first weeks of the camp and the second pier@d or the post test was conducted in the lagtkvof trainings
just before dispatching to the tournament took gal@dl samplings were done equally and in placehgyexaminer.
The boating (rowing) training program was so thkttlee participants had equal place, nutrition a@raining

conditions. All these people show up three timeg in the morning (9-7) and noon (14-12) and afien (7-5)

for two hours each time in the trainings. Duringsttraining time they were paddling an average @kBometers.
Only one session per week the morning training vegdaced with running along the beach and the radtar

trainings 6 times a week were replaced with bodging trainings that three sessions of it werergjth training
combined with weight training and the other threestons were the speed training. At first, all tiggning was
done by the national team head coach and the glalj@n’t have a fitness instructor and after thaatodismissal,
these trainings were followed the same way by ¢aentcoach. These players followed their trainingrsdolidays
and were continued continuously for 6 months uhgltournament.

The salivary cortisol and testosterone measureinemto basic and final stages of national womeningwraining
camps was done in coordination with rowing FederatiTo avoid the circadian rhythm effect and duehigh
amounts of cortisol normally in the morning, thayar's saliva samples were taken not stimulatddinstages, at
2:00 PM and at 7:00 PM. For this purpose, in eddhe stages after a mouth rinse with water, tHanteers keep
the saliva in their mouth for 1 to 2 minutes andnitpoured it into a Petri dish, Saliva was thengfarred by
syringe to a disposable microtube and immediatigr ahe sampling, the microtubes were frozen tgraperature
of - 20 ° C afterwards the ultimate sampling wegatdfuged at 10,000 rpm for 10 minutes Until atstof food and
solids are separated from the the samples. A lfghdscentrifuge is used due to concentration of#figa samples.
And finally this clear solution was tested and tiwetisol and testosterone hormone levels of eaapkawere
determined by the lab.

In both stages that saliva samples were takerplthers answered the overtraining and the OMSAMNdstedized
questionnaire, to achieve this goal, the objectofetie study were explained to the players anad this participants
were ensured of the confidentiality of the resaftthe questionnaire and they were asked to antntbe questions
with sincerity, and they answered separately th bokrtraining and OMSAT questionnaire.

RESULTS
Descriptive statistics (mean, SD) was used for datdysis in this study, a Kolmogorov-Smirnov tests used for
the test of natural data distribution and a depehdtest was used for the analysis of psycholddaeors. Table 1

indicates descriptive statistics of all variables.

Table 1. Descriptive statistics of all variables nesured in the sample group

Statistic group mean Standard Deviation
variable Pre-test| Post-test| Pre-test| Post-test
Cortisol concentratic 3.652 12.81¢ 8.93¢ 19.51¢

Testosterone concentration 9.921 3.597 12.638 4.322
Psychological over-training 5.689 4.313 9.388 16.117

Basic skills 7.201 6.764 75.882 | 74.000
Psychosomatic skills 9.849 12.910 | 81.588 | 84.277
Cognitive skills 16.687 | 16.284 | 110.117| 109.388

Table 2 shows that results of paried t test to @mpretest and posttest of salivary Cortisol astbsterone. As a
result there are significant differences betweeantpst and post test of salivary Cortisol and &stone.
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Table 2. Comparing the average pre-test and postdeof dependent variables

tSet;“St'C Mean difference| SD t df p
salivary cortisol -11.441 10.452 | 4.513 | 16 | P<0.001
salivary testosterone 8.150 6.935 | 4.845| 16 | P<0.001

According to table 3 there is a significant diffece between pre-test and post test mental ovartggitbut no
significant differences between subscales of meskidt.

Table 3. Comparing the average pre-test and postdemental overtraining and mental skills

\?;?it:bt;g s Mean difference| SD t df p

mental overtraining -6.823 7.247 | -3.882 | 16 | 0.001
Goal settin -0.05¢ 2.4671 | -0.09¢ | 16 | 0.92:
self-confidenci 0.29¢ 1.68¢ | 0.71¢ | 16 | 0.48:
commitment 1.705 3.157 | 2.227 | 16 | 0.061
response to stress 0.058 4,022 | 0.060 | 16 | 0.953
relaxation -0.823 3.283 | -1.034| 16 | 0.316
fear control 1.764 4643 | 1567 | 16 | 0.137
refreshing (tonic -0.64% 3.757 | -0.71C | 16 | 0.48¢
concentratio -0.035: 4127 | -0.357 | 16 | 0.72¢
reconcentration -0.117 2571 | -0.189 | 16 | 0.853
imagery 1.411 3.373 | 1.725 | 16 | 0.104
Mental practice -0.0882 -3.259 | -1.104 | 16 | 0.286
game plan -0.294 3.980 | 0.305 | 16 | 0.765

DISCUSSION AND CONCLUSION

Results from this study showed that an intensenitrgi course leads to increased cortisol and a sporaling
testosterone decrease, as well as decreased fa@divary testosterone to cortisol. Faylr et @0X1) studies that
had examined the relationship between salivarpséstone and cortisol concentrations and the tesnfionmance
by psychological indices during the tournament seas professional football teams, revealed thatrésults of a
questionnaire that measures psychological indexasdgociated with hormone concentrations, so thhtimcreased
depression and stress, the salivary cortisol lewels increased. And Marietta et al (2003) concluthed there was
a positive and meaningful correlation between thisol levels and depression symptoms and integuel stress
[13,14]. Mac Gygan et al. 2004 studies the salivagtisol changes with regard to training intengityd showed
that during high intense training, this hormoneelewvas significantly increased but lower-intendityining had no
effect on this hormone level [15]. According to theentioned studies in which Psychological indicaiterere
measured to be part of early mental signs of oaning, it can state that the results of these sialies are
consistent with this study results. Connor et &89 who studied the professional women swimmerbvasy
cortisol levels and their moods during two peri@ddime, showed that in over-training course, thghhcortisol
levels was significantly associated with the mduat tvas assessed by the questionnaire.

Hendzisky et al. 2006 had shown in their studies if late tournament season in which players adeuphysical
and psychological pressures, the cortisol conctotrdevel is increased. Over-training can indicatenges in
cortisol as physiological indicators of over-traigiwell [16]. The results were not consistent witthannes et al
1995; they didn't see any significant differenceatiletes who were affected by over-training phesoom [17].
Moreover they didn’'t comply with Masouv et al. (20dindings. They didn’t observe any relation betweover-
training and salivary cortisol concentrations aithéowever, the training type and the pressure ey it affect
the cortisol secreting.

These results were consistent with Fayler et 0123udy that studies the Correlation between aglitestosterone
and cortisol concentration level and the team perémce with psychological indicators during proiesal football

tournament season [13]. They stated that thereavggnificant relationship between testosteroneentration and
psychological indictors during the tournament seagb professional football team. The results compith the

results of Masouv et al 2004 study on testosteimmegby players. They revealed a significant ietahip between
over-training psychological indicators with testrsine concentration at 8 and its mean throughautifly. King et
al. 2005 have also achieved similar results toghmistained results. They concluded that testostelerel has a
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positive significant relationship with stress inrmal men and women. They stated that the assessofien
testosterone levels can be used to check the mamtditions and stress [2]. This similarity coukel due to similar
physical training types. Frye et al. study 1998‘adrenal — pituitary responses to high intense -traning" didn't
comply. The common testosterone and free testosdeyvels of over-training group didn't change [28f didn't
comply with Gonzalez et al. studying on the relagioip between hormonal responses and winning aiagderms
and its relationship with psychological indicatofsprofessional basketball players. They also asthetl that there
was no significant relationship between testosterenels and psychological state of athletes dftertournament
and the testosterone concentration level coul@nd bespond to winning or losing terms [19]. Thgsuinilation can
be related to the athletes' genders and to tharigatype. In 2003 Elumi et al. showed in a studysalivary cortisol
and testosterone level and cortisol ratio durirg thurnament and during the recovery after thentment, that
during the tournament the cortisol level rapidlgreased and testosterone level slowly decreased dadng the
recovery the cortisol level was much lower and tdstosterone level was much higher than the cotigetime
and the ratio of testosterone to cortisol stayegh Hfor 5 days [14]. the study findings at the tament are
consistent with the present study results, thatbeadue to players' mental condition that theyimmilar mental
status to race conditions during the preparatiow tior world tournaments but it is not consisteithwhe recovery
period in which the mental and physical conditidrplayers is quite different from the present studlis studies
the national team training effects on 12 psychaalgfactors (goal switching, confidence, commitmeasponse to
stress, relaxation, fear control, tonic(refreshidggus, refocus, mental visualization and mentatfice) that none
of the psychological factors didn't show any siigaifit difference based on the results of the qoestire. Calmels
et al. studies 1998 are not consistent with thegestudy. They revealed that mental practicecasas the elite
gymnasts and all this training affects all the p®jogical factors except the commitment [20]. Timgy be due to
lack of players' mental training different trainimgnditions and lack of sports psychologist in i@annational
women rowing team.
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