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ABSTRACT

The purpose of this study is to investigate thecefbf rhythmic aerobic training on mood status fjjeo
and salivary alpha amylase in male and female sitele80 non-athlete students (40 female, ages: 21 *
2, Weight: 58 + 8, Height: 163 £ 5 and 40 male, ap@1 * 2, weight: 68 #10, Height: 176 15) who were
physically in perfect health and had no history difease or drug consumption, particularly steroids,
were selected; based on the temperament gradeshef pte-test they were randomly divided into two
groups of control (20 girls and 20 boys) and traigi (20 girls and 20 boys). The training group did
rhythmic aerobic exercises for 10 weeks; each eas$asted 60 minutes including 10 minutes as warm
up exercises with basic aerobic movements, 40 esnats the main part (which started with the intgnsi
of 140bpm and reached to 160bpm in final sessioar)] 10 minutes of non-impact aerobic movements
and stretching for cooling down, by which the tiamn session ended. The control group did not
participate in any training programs during the diu During 10 weeks, saliva samples were colledied
times (10 minutes before starting physical actjvit§ both training and control groups, and ten mnigsl
after cooling down of the training group, in thesti eighth, fifteenth, twenty-second and twengyi
sessions), and BRUMS mood questionnaire was andwbse them 5 times, before the training. For
statistical analysis of data, variance analysis hwitepeated measures and Bonferroni post-hoc teste we
used. Results showed that after 10 weeks of tmininoods of both boys and girls improved signifitan
(girls, p = 0.007, F =62.50, df =19, 1; boys, p=08, F =62.50, df =19, 1). Also, following 10 weetf
rhythmic aerobic exercise the amount of salivarphalamylase depleted (girls, p =0.021, F =65.37, df
=19, 1; boys, p =0.019, F =61.89, df =19, 1). Thine, due to the specific nature of rhythmic aecobi
exercise, its inclusion in people’s health progrsmecommended.
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INTRODUCTION

Rhythmic movements and in general movement areténnand heart rate, respiratory frequency,... are
the reasons which show these factors are insegafabim human life. Physical activities are one bét
aspects of rhythmic movements that improve physibehlth and fithess. Rhythmic movements are a
form of human movement which has many dimensionfysipal (bodily), rhythmic, aesthetic and
psychological (emotional). Rhythmic aerobic exezsisare usually done in all ages and require no
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special training or skills; these are among thequei properties of rhythmic aerobic exercises [1lieDto
some reasons such as aerobic nature and non-ctirgegnvironment, rhythmic aerobic exercise
reduces sympathetic tone at rest [2]. A number tfdiss have shown that aerobic exercise enhances
body composition, reduces fat percentage [3], amdpréves mood, general health, and social
relationships [4]. One of the physiological paraemnst sensitive to changes in the volume and training
intensity is mood. Humanities studies aim at dirgctpeople’s lifestyle toward reducing negative téas

of mood and improving the positive ones [5]. Numerostudies indicated the importance of mood
features and manners on quality and efficiency ifdf; Ifor example, features such as anxiety, depraess
and feeling of being well are strongly impressiven dlaily performance [6]. Also, nowadays using
noninvasive techniques are significant to obsertlice. In this regard, saliva composition has ated
the attention of researchers. Physiology of sajivglands is based on sympathetic activity [7]. Hsh
been shown that salivary alpha-amylase is indieatdf the body's reaction to stress, both physicad a
mental pressure, and it's a reflection of body'sreaérgic activity, so, it seems to be associateth wi
other symptoms of stress such as cortisol and latamine [8, 9]. It should be noted that stress
(pressure) is a multidimensional phenomenon, saeguires a multidimensional measuring method [9]
thus, alpha-amylase can be considered as a nosimevanethod for measuring catecholamine’s activity
[10,11]. Therefore, in this study we attempt to ve@s the question whether a period of rhythmic aerob
exercise affects the individual's mental state (@#ooand its indices impact saliva or not?
If yes, is this impact on change of the mood towawsditive characteristics?

MATERIALSAND METHODS

M ethodology

This study is quasi-experimental, and to conductplie, post-tests were used. Target population & th
study included all non-athlete male and female ettsl of Islamic Azad University of Sanandaj. 100
non-athlete students (50 girls and 50 boys) wemdomly selected. Then the targets, sets of measures
exercise procedures, sampling days, and detailsthef study which were supposed to be conducted
according to the study process, were explained h® $ubjects, and they were asked to hand in the
consent form, and study and sign the written pledfeinterested to participate in the research. eAft
that, 80 students (40 female, ages: 21 * 2, wei§Bt:+ 8, height: 163 + 5 and 40 male, ages: 21 + 2,
weight: 68 +10, height: 176+5) who were in totalypical health and didn’'t have any disease histary o
drug consumption, particularly steroids, and who revenon-athlete as well, had been selected.
Eventually, the selected 80 people were divided itwo groups: a control group (20 girls and 20 Boys
and a training group (20 girls and 20 boys). It iddobe noted that the subjects were matched based o
their mood scores in the pre-test and were randodiljded into blocks in their groups. within 10
weeks, saliva samples were collected 5 times @atimmples had been collected 10 minutes before the
start of physical activity in both training and ¢@h groups, and ten minutes after cooling down in
training group, in the first, eighth, fifteenth, émty-second and twenty-eighth sessions), and BRUMS
mood questionnaire was completed 5 times(beforexkecise).

Training Program

Training consisted of 10 weeks of rhythmic aeroleixercise. Each session lasted 60 minutes including
10 minutes of warm-up exercises with basic aeromiovements, 40 minutes as the main part (which
started with the intensity of 140bpm and reachedl®bpm in the concluding sessions) and 10 minutes
of cool-down exercises with non-impact aerobic mmeets and stretching, with which the session
ended. The control group did not participate in &aining programs during the study.

M ood Questionnaire

For measuring mood profile BRUMS questionnairegiuding 24 questions and made by Terry et al
(1999), was used. In this test only the fleetingd amnstable emotional feelings are being measured.
Personality characteristics or disease abnormslitee not measurable by this test. Scoring method i
the test is in the way that each option has thebmusmfrom 0 to 4, which respectively means in argyw
low, average, high and very high. Questions evalu@t significant behavioral features such as stress
anxiety, depression - confusion, anger - hostiligtigue - lethargy, strength - activity, confusienchaos.
Reliability of the questionnaire has been repoft&d 2, using alpha Cronbach [12].
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Collecting method of salivary samples and hor mone assays

Saliva samples were taken 10 minutes before arel #fie exercise; subjects first wash their moutnw

in order to prevent dehydration and dry mouth tlieyk a cup of water (240 ml). Then, they wash tthei
mouths with 5 cc distilled water. Following thesteps, 6 ml non-stimulated saliva is poured intot tes
tubes and samples are frozen at a temperature 20 ° C. After that, all the samples are defrosted a
room temperature and after centrifuging, mucosadéposited, and hormone concentrations of the liquid
in the upper end will be measured.

Salivary hormone concentrations were determinechqusELISA method and specific kits manufactured
by Diametra Italy, with 95% confidence interval. Amentioned previously, the collected samples were
frozen at -20 ° C. After the training period, onethexperiment day samples were placed at room
temperature to defrost, after centrifuging, mucosas deposited so that the concentration of desired
hormones could be measured from the liquid existomg the upper part of the tube. To avoid the
influence of environmental factors (time, place,daexperimenter), samples were tested in the same
conditions. Also, the method and kits used foritgstvere the same for all the samples.

Statistical method

Descriptive statistics such as mean and standasidta® were used to describe data and to veriértbrmality of
the data Kolmogrov - Smirnov test was used. Themest the research hypotheses, variance analytsigepeated
measures was utilized. In case of observing sicanifi differences Bonferroni post-hoc test was u€smhfidence
level for all the computations was considered DS0AIl statistical operations were performed usBRSS version
19.

Fig. 1: mean scores of mood in girls
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RESULTS

Results showed that after the training, overall champroved significantly in boys and girls (girlp, =
0.007, F =62.50, df =19, 1; boys, p=0.008, F =62.80=19, 1). Obtained improvement in the sub-scale
of stress - anxiety (girls, p =0.013, F =75. 675 df9 and 1), anger - hostility (boys, p =0.012, &1=89,
df =19 and 1), depression - confusion (girls, p €08, F= 65.37, df = 19 and 1; boys, p =0.009, F
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=65.37, df= 19 and 1), strength - activity (girls, =0.001, F
=30.91, df =19 and 1) and fatigue - lethargy (gips=0.020, F
=23.16, df = 19 and 1) was observed (Fig. 1 and 2).

=30.91, df = 19 and 1; boys, p =0.001,F
=23.16, df = 19 and 1; boys , p =30,0F

Fig.2: mean scor es of mood in boys
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Findings showed that 10 weeks of rhythmic aerobierase

resulted in a significant reduction in the

concentration of salivary alpha-amylase

in both sbognd girls, comparing the control group(Girls, p

=00.21, F =65.37, df =19 and 1; boys, p =0.019,.88,tf= 19and 1) (Figure 3 and 4).

Figure 3: Concentration of salivary alpha-amylasein girls
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Figure 4: Concentration of salivary alpha-amylasein boys
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DISCUSSION AND CONCLUSION

Since the significant and most common issue of hurhaalth (in both sexes) has long been considered,
and researchers and experts in various fields tetempted to provide it, the aim of this researshta
study the effect of rhythmic aerobic exercise onothoprofiles and salivary alpha-amylase of girl and
boy students. Results of this study suggest thatw&eks of rhythmic aerobic exercise has improved th
mood profiles of male and female subjects. It stiobé added that this improvement was observed én th
sub-scales of stress - anxiety, depression - canfusstrength - activity and fatigue - lethargy @irls
and in sub-scales of anger - hostility, depressioconfusion, strength - activity and fatigue - katly in
boys. In this regard, the above results were cterdis with results of the previous studies in thi®a;
Sakurayi and Sugiyama (2006) after a period of kderevorkout, and Mc Auley et al (2001) following a
period of resistance-strength training, observedniicant improvements in mood factors [13,14 In
contrast, it should be noted that results of themfry studies in this area are not consistent witins.o
Morgan et al (1987) and Flinn et al (1997) follogira 6-week period of aerobic exercise observed no
significant change in the mood profile of the papants [15,16]. Martin et al (2000) and Murphy at
(1990) have shown that after a period of aerob&r@se, negative mood factors increase [17, 18].

To explain the discrepancies of the study resulfs, [18] a series of points should be mentionedt,fithe

drop in mood profiles in these studies was because of the

sudden increase in trainings, which can also beéga sf over training. It is noteworthy that the ssimle

of fatigue - lethargy increased and strength -vigtidecreased which show the increased trainingeti
and can lead to over training.

In other studies which reported improved mood, ectisj were not professional athletes, therefore, no
heavy training was done and the increased training was based on the principle of overload and the
ability of athletes. Comparing previous researchesthis study, it should be noted that in the pmése
study the training time is slowly increased based tbe athletes’ ability, and sufficient time to ogery
was considered, because in some exercises for ivegaffects of exercise on mood, lack of proper
compensation after the training and inadequate vergotime have been noted [19]. About the positive
effects of exercise on mood profile several theoraxist, such as the theory of distraction, sdltaty
theory and the theory of social interactions. Ristion hypothesis states that exercise can diveet t
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mind  from unpleasant  stimuli. According to the theo of  self-efficacy, exercise
improves and instills a sense of confidence and-vedlie; finally, because communication is the asse
of sports, sense of belonging to a group and beiogjalized and mutual support in sports will resut
improved mood characteristics [18].

Reviews of the data from a recent study showed thgthmic aerobic exercise has led to a significant
depletion in salivary alpha amylase. In their poend studies, Rohleder et al (2004) have shown that
salivary alpha amylase can be demonstrative of #ynpathetic nervous system’s activity [20].
Sympathetic stimulation seems to increase the seoreof salivary proteins [21] and parasympathetic
stimulation decreases saliva concentration, thwsltrein increased fluidity of saliva [22]. Severatudies
have reported that salivary alpha amylase levelassociated with nor-epinephrine changes caused by
physical stimuli (such as exercise) or psycholdgisiimuli [23,24]. Therefore depletion of salivary
alpha amylase reflects decrease in sympatheticvitgcti domination of parasympathetic tone and
improvement of the individual's mental status [2@rdindings in this field were in line with thosef o
Rohleder et al (2004), Chatterton et al (1996) audlsh et al (1999) [20,23,24], not with the resudis
Mellanen et al (2001)Yektayar et al (2012) [25,26}; the recent study, subjects were AIDS patients
who, in terms of mucous safety and other relatextofa, were not in normal health and conditiongsth
lack of consistent results can be attributed tohsdiactors. As previously mentioned, findings of sthi
study showed that as the result of rhythmic aerodmercise, due to the specific nature of the trani
(non-competitive and fun environment) [27,28], a@plmylase levels decreased which indicates reduced
stress [29]. These results are also confirmed by findings on mood (decrease in stress - anxiety,
depression - confusion and anger — hostility, atdease in activity - strength).

CONCLUSION

Generally, results of this study showed that rhythraerobic exercise improves mood in both boys’ and
girls’ groups, and its indices in saliva such aghal amylase are reduced. Because of the different
environment and conditions such as music, lack oimpetition and group coordination, rhythmic

aerobic exercise decreases adrenergic activitys thatecholamine levels decrease and following that
salivary alpha amylase and cortisol also decredsdlowing such changes mood indices particularly
depression - confusion, strength - activity andigist - lethargy improves. Therefore, based on the
findings of this study, and as rhythmic aerobic reige is applicable at any age and in any physical
condition, incorporating these types of exercisegublic health programs is highly recommended.
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