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ABSTRACT

The aim of this study was to investigate the effeahges of volume and intensity training on leaivary cortisol
in elite girl Badminton players. In order to thisigpose, 22 elite girl badminton players were choaed put in 2
groups of variation of volume and intensity of tiag . Practicing program of group of training vohe variations
was designed based on number of sessions, duratipractice and the second group was based on ptage of
maximum heart rate. Vo2max and agility tests wemeedn order to measure player's performareefile of mood
states POMS) questionnaire in order to salivary cortis@ngpling for measuring the concentration of salivary
cortisol were carried out in 5 steps between 8 lari(before beginning of practicing program, at #red of 2nd,
4th,6th and 8th weeks). The results of this stimbyved that changes in volume and intensity of ingirhave not
significant effect on salivary cortisol concentaatiin girl badminton players. According to the riéswf this study,
It suggest that given to dependence of physiolbgltanges specially hormonal changes on volumeistedsity of
training, the coaches considered on determininghimyand trend of volume and intensity of training
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INTRODUCTION

The concept of training is highly specialized tisaknown as a pisure process in some specific situation and also
affect on physiological and psychological factors?]. The purpose of trainings is enhancing andngfthening
performance. However, high intensity trainings eates overtraining, whereas low intensity trainirmgsulted to
poor performance. Overtraining syndrome represegs/olume and intensity of training and inadequate time
and also the inability to doing training[3]. Givémthe nature of Badminton that is consisted of gaime, type of
rally, speed and rapid movements, the need to detbbic and anaerobic systems is necessity. Bpgitrening
anaerobic system the acidification of blood duttimg training is prevented and as a result it prsvefidisorders in
power level, conscious, concentration and bodyngtte decreasing. Although, strengthening anaerspstem
cause to stability in athlete performance during training, it has significant effect on heart ra¢éeovery and
muscles both during and after the exercise[4, 5].

On the other hand, the total of hormonal respomsesaining could be divided to expectancy stage®rcise
beginning, adaptation, fatigue and recovery. Itneeé¢hat at every stage hormone secretions is diffeand it
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change based on intensity of stage[6, 7]. Adremati€l hormone (i.e, cortisol) response to exerésunusual and
different[4]. Some researches revealed that thesignificant variability in cortisol response teeecise, which in

turn it is based on factors such as duration atehgity of training, athlete's physical conditiagimuality of food

and the rhythm of secretion during the day[8, 9].

Researchers found that these changes may be aofurétthe intensity, duration and type of exergwegram.
Recent studies have found that sudden increasmiiming volume and intensity, monotonousness adhitmg and
psychological problems is the main causes of caigitrg that increase of salivary cortisol leveloig of the it's
biochemical symptoms. Although, decreased perfam@and increase of recovery period could be rxfeas an
overtraining symptoms[10].

Mc Guigan et al (2004) showed that physical agtiwith different intensity make different responsessalivary
cortisol concentration. In high intensity physiaativity (%75 maximal strength) the concentratiodnsalivary
cortisol is increased but there was not significaatiability on salivary cortisol concentration fow intensity
physical activity (significant differences %145Wwetn high and low intensity,[11].

Maximal plasma cortisol levels after prolonged eis (the runners) have been observed. If the Eeeperiod is
long enough, even in low load activity (light) dedl level is increases. The importance of exerdigetion as a
factor influencing on cortisol response was progitg Boonen[3].

Physical activities and exercises result to inaearsdecrease of some hormones such as catechelapgnowth
hormone and steroids especially cortisol in comghavieh resting rate. This fact that the hormoneg&enasponse to
sport activity is very important[12, 13]. The testtrone and cortisol considered as major catalaolit anabolic
hormones in the body and those responses to exeray differ[14]. Cortisol secretion does not falla uniform
flow and constant and has a circadian rhythm, abttie secretion reaches to maximum rate in tHg baurs of the
day but with begins of the day it decline, thusdxperiencing any type of stress the circadian mnywill disrupt

[3].

When exercise is performed, regardless of strengtherobic exercise, cortisol is released in priporto the
intensity of training. Cortisol increases changessale fuel to fatty acids and amino acids and &ahithe entry of
glucose into skeletal muscles and in order to @meeglucose production provide fuels such as amagids to
liver[15, 16].

Boget et al (2006) found that the recovery andriooral parameters among 12 female cyclists havefisignt
relationship with training volume and salivary ésot increasing and also stress levels. They repothat
increasing the training volume, increased salivanyisol and this change has been observed afterdfays of high
intensity training. This increase were represehth® presence of stress and mood disorders agdotiived that
presence of stress in trainings has significamtiiship between psychology and hormonal change asi making
response to stress and also have valid evidende tesearches in regard to variability of traintgge and athlete
females hormones[17]. Mc Guigan et al (2004) stoid\20 athletes (10 men and 10 women) with stretrgthing
indicates that there was significant increasingalivary cortisol after three session of strengdintng during the
week. On the other hand, they observed that irstiteangth sports such as weight lifting cortisokriicrease more
than training duration[11].

Maso et al (2004) conducted one study on 25 ruglhyeps in order to measure the levels of cortisod a
testosterone in a 15 -hour training program in &kvihat this program was consisted of aerobic itigs) high
intensity interval lactic acid and finally a gan@&ven that the syndromes of overtraining have hsgerved, they
found that the athletes cortisol rate increasedrattese trainings, but during overtraining thisré@gase don't
observe[3].

Golzalez et al (2002), in the other research, cotetlione study on 20 male basketball players dufingpnth and
they report that the trainings that were basedhentitaining volume, no significant changes in maod cortisol
were have been observed. Cortisol is sensitive tnithe volume and intensity of training. Corredatibetween
cortisol and training volume indicate that decreiaseortisol occurs when training was intense amgmvincreased
training time is less[10].
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Generally, the main purpose of physical exercise® iimprove athletic performance, regardless oftstype and

performance level, the training must be regular eehelvant to sport. Therefore, it is necessarnytietes that have
regular and specific trainings with low and higHuroe and intensity and also along with recoveyqusi Because
athletes adaptation and performance improvemehased on quantitative (volume) and qualitativeefistty) of

training, therefore, in order to have better undewding about athletes identifying these changesoaghes is very
important. Finally, it is related to coaches' skithat designed the relevant and effective traipiregrams according
to the athletes’ physiological capacity and aldemi@ned appropriate recovery periods.

In this regard, the main goal of coaches is to kigwvelayers' physical performance. To develop thasiities
training conditions must be change constantly uptkitive adaptations in athletes occur and thdnetit
performance improves that the most important corapbmf training is volume and intensity. The resufitthis
study could helps coaches and athletes to imprevi®gnance through selection and regulate apprgptiaining
program. In spite of the studies done on the hoahoesponse to physical activity, yet it is notatlevhich
component of the exercise intensity (intensity olume) is critical? Therefore, the results of thiady may be
providing some information about effect and efficad changes volume and intensity training on lesalivary
cortisol.

MATERIALS AND METHODS

This semi-experimental two-group study was apprdwethe Ethical and Research Committee of the Unityeof
Kharazmi and performed in accordance with the jgples outlined in the Declaration of Helsinki.

Subjects

The population of this study was 80 players partiting in Tehran Badminton League that each of thathat least
one year participating in official badminton conipe¢ and regularly in at club level activity. T2 participants
were selected through simple random sampling veigfacement, but 2 athletes eliminated due to tlerate in all
test stages and finally 22 girl badminton playeesenselected and as a statistical sample . Thrqughtionnaire
and interview it identified subjects have no patibistory and no drug use, they also have goodttheald had
normal menstrual. The participants’ general charéstics are given in Table 1.

TABLE 1. GENERAL CHARACTERISTICS OF THE SUBJECTS (m eanz standard deviation)

Group 1 Experimental group 2 Experimental group E P
Variable (training intensity changeg)N=11) | (training volume change$N=11)
Age (year 20.2+281 21.08+3.6 541z | 0.657
Weight (kg) 59.845.22 57.67+5.16 6.328 0.842
Height (cm) 169.046.56 168.5+8.43 5.245 0.724
VOszma (Ml.kg/min) 66.54+0.94 66.70+0.81 1.789 0.518

Measure of physical performance indices

Trainings were designed in three stages: increisesnitial practice, stop and increases secongaagtice.
Changes in training volume were designed baseti@number of sessions and duration of each exesession. In
the first week, subjects exercised for 535 minutigh low intensity during 5 sessions, in the secamk, subjects
exercised for 669 minutes with low intensity durihgessions, in the third week subjects exercise820 minutes
with average intensity during 7 sessions, in thertfo week, subjects exercised for 952 minutes wierage
intensity during 8 sessions, in the fifth and sttii week training stopped, in the seventh weekjestdbexercised
for 1083 minutes with low intensity during 9 sessiand in the eighth week, subjects exercised I@d Ininutes
with low intensity during 10 sessions.

The method of training based on changes in trainingntensity

Trainings were designed in three stages: incretisesnitial practice, stop and increases secongagtice.
Intensity changes were implemented based on a mege of maximum heart rate. In the first week,jects
exercised for 1122 minutes with low intensity dgrib0 sessions, in the second week, subjects egdréis 1060
minutes with average intensity during 9 sessiomghé third week, subjects exercised for 1001 neiswtith high
intensity during 8 sessions, in the fourth weekjescts exercised for 920 minutes with very higlensity during 7
sessions, in the fifth and sixtieth week trainitgpped, in the seventh week, subjects exercise8&@minutes with
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high intensity during 6 sessions and in the eigtelek, subjects exercised for 820 minutes with loignsity during
5 sessions.

Salivary collection
To measure salivary cortisol samples 5 minutesrbedad after the start of each test through 5 stamgdude before
of training in first day, last day of training ind&26 and 8 weeks were collected:

At first, to prevent dehydration subjects drank 200f water and after a few minutes, rinse theauth and pour 4
ml of their non-stimulated saliva into tubes spieeiffor sample collection. The collected samplésaity placed in
the chamber containing ice and then were frozemiatis 20 ° C, after collection of all samples totésted. Given
that of cortisol secretion is the circadian rhythati;samples were collected between 8 to 11 A.MsoAto reduce
the detrimental effects, salivary sampling was tta&kethe same location and condition.

Hormonal measuring
Salivary cortisol concentration was determined bing Kat EIA made in Germany through ELISA and loasa
the manufacturer's instructions.

Statistical methods

Statistical analysis of the data was performedefach group using the means and standard deviafidres, the
Kolmogorov-Smirnov test was used to ensure thad#te were normally distributed. Studert®st was used to
perform the between-group analysis of variance witheated measures. ANOVAvas used for within-group
evaluation along with the Greenhouse-Giser (GGjembion. The t-test with the Bonferroni correctiwas used to
identify significant differences by determining tb#ference location to reduce the error for paisagnples. The
significance level was$9.05 for all the calculations, and all statistitedts were conducted using SPSS software
(version 18, Michigan, USA).

RESULTS

According to this study findings, the maximum chang salivary cortisol concentration due to tragnintensity

changes were in elite girl badminton players attfoweek ( 3/9 ng/ml) and minimum change was (riggfml ) at

eighth week (table 2). Whereas due to training walchanges maximum salivary cortisol concentraiémg/ml)

was at sixth week and minimum changes was at fouettk (tabel 2). Generally, due to training maximecimange
in salivary cortisol concentration was at eighthetv¢-3/95 ng/ml) and minimum changes was at fourtek (-1/

ng/ml). In table 2 the mean salivary cortisol cartcation changes in elite girl badminton players baen shown.
The results of variance indicated that, also, ingjrintensity changes (F4, 36=1/183, p>0/05) aathing volume
(F4, 36=1/96, p>0/05) haven't significant differes@n girl badminton players salivary cortisol ajes

TABLE 2. Changes level of salivary cortisol in 1 ad 2 Experimental groups (meanz+ standard deviation)

Variable Groups (week 1) | (week?2)| (week4) | (week6) | (week8)
1 Experimental group Pre -training | 23.3+2.1 | 26.943.1 | 26.6+4.5 | 27.4+4.4| 33.1+7.1
(training intensity changes) (N=11) Post-training| 25.9+4.5 | 29.6+3.6 | 30.5+2.9 | 29.2+5.6 | 32.2+4.9
salivary cortisol (ng/ml)| 2 Experimental group Pre -training | 26.4+3.4 | 24.7+3.4 | 24.9+4.4 | 23.0+3.7| 29.1£2.5
(training volume changes) (N=11) Post-training| 28.9+3.5 | 26.5+1.2 | 24.1+2.5 | 29.1+4.5| 32.6+3.9

DISCUSION

The results of this study showed that changes @roise intensity have not significant effect onivealy cortisol
concentration in girl badminton players. Maximunacbe was in salivary cortisol concentration at ttouveek and
minimum change was at eighth week and training mellchanges haven't significant effect on salivanyisol in
girl badminton players. Maximum change was at sixgek and the minimum change was at fourth wesk, thlere
were not significant differences between two tragnmethods on salivary cortisol concentration irh lgadminton
players. Generally, due to training maximum chaimgealivary cortisol concentration was at eighthelveand
minimum change was at fourth week. This study slibtliat due to high intensity training the maximunaeges in
salivary cortisol concentration (concentration eéase) were at the fourth week.
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Rahman and et al (2010) study on 10 active merugfir@ruce protocol treadmill test showed that saiivcortisol

and TNFe Increased and the maximum increase occurred atiddtes and then decreased in intense exercise[18].
Boget and et al (2006) indicated that increasirgning intensity especially after the fourth sessiesult to
increasing of salivary cortisol concentration. Thsult of this study is consistent with Rahman endl (2010) and
Boget and et al (2006) findings. Boget and et 806 suggest that daily training should be makitigss as a
competition[17].

Roschel and et al (2011) found that strength tnginiith vibration protocol has not significant effeon salivary
cortisol[19]. Hayes and et al (2013) examined, ,alke effect of 6 week aerobic exercise on abilitprovement,
body composition and salivary cortisol profilesalder people. They report that salivary cortisah@antration on
inactive old peoples after training have not sigaifit differences [20]. Thus, group with traininganges at
volume, maximum changes were occurred at fourthkwee to increase of training volume and afterighh
decrease was observed. Despite differences inasgloortisol concentration changes in the volume iatensity of
exercise the difference was not statistically digant. Crewther and et al (2008) suggest thairtbeease in cortisol
concentration is associated with general volumstreingth exercise (eg, number of sets and extkrad)[21].

Golzalez et al (2002) study on 20 male basketHalgrs indicates that salivary cortisol concentratilecrease is
associated with increase of training volume andrnisity and also depression. This result indicdtas ¢ven after
four months, the training could not make hormorrad anood adaptation. The duration and pressureaifimng
might be possible reason of this inconsistent. G&@bolic metabolism could also be the other reagarortisol
sensitivity to adaptation in training, thus thedygf sport, team or individual and gender can b&rgoortant reason.
In this study, elite athletes experience limitedradles on mood in basketball trainings more thanetite{10].

Mc Guigan et al (2004) reported salivary cortisohcentration increase due to training intensityngfes and
suggested that salivary cortisol significantly eases with increase of volume and intensity ofhgfttetraining[11].

CUNCLUSION

With regard to results of this study that furthierdées are needed to conduct. It suggest that divelependence of
physiological changes specially hormonal changesadame and intensity of training, the coaches wered on
determining rhythm and trend of volume and intBnsif training. Coaches training about the impoctarand
impact of physiological changes on athletes' penorce can be placed on sport federations. It @mmetended that
coaches in planning training predict appropriateovery periods to athletes in order to more adeptavith
training volume and intensity changes. Given tonidialistic nature of badminton and also effectpafrsonal
characteristics especially psychological factors performance, it is recommended that coaches imnpig
trainings use the combination of volume and intiynsi
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