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ABSTRACT

The main objective of performing this research waglying the effect of execution a period of aerdiitivities

program upon dynamic and static balance in nondithlelementary male students. 30 elementary stsdamjpyed
general healthiness who participated in the reshafave been classified to control and experimegtaup. (Age
= 12/3+ 0/46)(Weight = 53/8 + 6/413kg)(Length = 128 + 5/930). A pretest of Sharpened Romberg T(ekdtic

balance with open and close eye) and SEBT? (dynbalance) was been carried out on 2 groups, a defpre

start trainings. Experimental group get involvedparforming a period of aerobic exercise programtoeadmill

for six weeks (3 sessions in every week). During period the control group was asked to keep tlugily

activities. After completion the exercises, aftst twas carried out on experimental and controlugran the same
environment. Descriptive statistics were applied dalculation the mean and standard deviation & thata and
orderly, independent t and dependent t were apghedietermining the difference between pretesérdést and
intergroup activities in the significant level<B.05.The results showed that there is no significdifference
between experimental group and control group intistand dynamic balance's triple tests. But in aftest,

experimental group had a better performance thantrb group. t exam results always showed the §icamt

difference between experimental group's pretestadtat test in every 3 balance test, while no sigant difference
were observed between the control group's pretedt @osttest. Balance improvement which has beéainsuol

from aerobic exercise program can be ascribed tpaioh of the mentioned activities in improvemenmaiscle
endurance, range of joints motion, neural contrbhmvements and psychological factors of studé&tgsertheless,
long term studies is required for studying effexessistence and long term consequences of thigitéesi

Key words: aerobic exercises program, static balance, dynbailance, elementary boy students.

INTRODUCTION

Balance is thought to be of great significance tais ian integral part of all movements (Westcotbwkes &
Richardson, 1997). It can be defined as the aliiitynaintain or recover the body's centre of masisimthe body's
base of support to prevent falling and completeréigiired movements (Shumway-Cook & McCollum, 19844 it
is usually divided into two basic components: tkegtic and dynamic. Static balance is the abilityntaintain a
posture in a resting position, while dynamic bataris the ability to maintain postural control dgrithe
performance of functional tasks (Westcott et 897).
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Elementary age is a very important period for hummaior behavior because it is critical in the depetent of
fundamental motor skills (Gallahue & Donnely, 2003he mastery of certain fundamental motor skifisai
prerequisite if we are to function on a daily bamisl participate in later physical or sport-spec#ctivities. As it
has been proved that, especially at the elemeatgybalance plays a significant role in the penforce of several
fundamental motor skills (De Oreo & Keogh, 1980uSiway-Cook & McCollum, 1991; Ulrich & Ulrich, 1985its
importance for motor performance at that particalge is obvious. During the elementary years,nocalaeaches an
adequate level, while its development is complétethter childhood (Scheid, 1994). Among the vdeabwhich
influence the level of balance skills we includee @mnd gender. The significant effect of age oricstatd dynamic
balance tests has been revealed in previous st(skes Beitel & Mead, 1980; Fjgrtoft, 2000; Lam, Lpi, &
Koong, 2003; Morris, Williams, Atwater & Wilmore 982; Toriola & Igbokwe, 1986; Ulrich & Ulrich, 1985

Apart from the close association between balandks sind young children's motor performance, a dysfion in
postural control may be used as an indication abua types of developmental deficits. Childrenhadlisabilities,
ranging from mild to severe ones, have a poor peidoce on balance tests (see: Cinelli & De Paep84;l
Gagnon, Friedman, Swaine, & Forget, 2004; 2001safisr, Houwen, Scherder, Moolenaar, & Hartman, 2007
Wright, Galea, & Barr, 2005). Physical therapistsl @ccupational therapists have historically plabiggh priority
on the treatment of patients with postural conpralblems because this control appears to be agraitpart of all
motor abilities (Westcott et al., 1997). Additiolyalthe examination of postural stability and motamtrol is
essential to the vestibular evaluation of infamd ahildren as bilateral vestibular failure may ifest itself as a
deterioration or delay in motor milestones (Sndsl24l07). Due to the importance of the evaluatdrbalance
skills in children, developmental assessment insnis include various balance tasks such as oriebfilance,
walking on a balance beam, or walking heel-to-Byefocusing on specific items within the subtesitg@se tests can
be used as both discriminative tools to documenegd postural stability problems and evaluativeasuges to
document movement changes related to the treatofgrustural stability (Westcott et al., 1997).

However, studies investigating elementary’ motafggmance do not provide a clear picture of chifdsebalance
skills. In the cases when an assessment tool wittdaquate number of balance items is used, asigliéést score is
reported (see: Butterfield, 1990; 1989; Butterfi@ld_oovis, 1994; 1993; Kourtessis et al., 2008;itHr& Ulrich,
1985). In that way a general balance index is giwehile educationally valuable information aboutildten's
deficits or superiorities in specific balance ski# masked.

On the other hand, in several studies one or tManba items are included (see: Du Toit & Piena@f2 Lam, et
al., 2003; Oja & Jurimae, 2001). However, it is Melown that balance is task-specific (Ulrich & Idh, 1985) and
as a result, a high score on one balance task wmesecessarily correlate with a high score on l@robne
(Drowatzky & Zuccato, 1967; Shimada et al., 2008igilis, Zachopoulou & Mavridis, 2001). Consequegntt is

obvious that the performance on a couple of iteamnot provide a sufficient overall picture of balan

As a result, an information deficiency regardindabae skills in elementary aged children existskifig into
consideration that such information will contribute both the planning of developmentally adequatevement
programs (Zimmer & Cicurs, 1993) and the study efelopmental specificities during such critical ngeas the
elementary age, the aim of the present researchongifect of the aerobic activities on dynamic atatic balance
in elementary boy students.

MATERIALS AND METHODS

Materials and methods research was carried outhenduasi-experimental designs pre-test and pestt $tatistical
society research included all students-elementéty dthletes Qazvin Province. The sample was aealyin this
study's 35 elementary non-athlete students of @amvithe fifth academic year 2010-2011 are studyiwgre
randomly selected and no lower limb injuries argbdiers of the accompanying that leads to laclbitityg they do
not have the balance test.

Medical history questionnaire at the beginning amd and readiness for physical activity shouldtstae student's
responses to both groups the subjects. 20 expeiairemd control group 15 persons were equal. Shdrpomberg
test and all those stars are pre-test. Group hagle& aerobic training program on the Treadmill gveh Sharpand-
Romberg test of both groups and the stars do teffieet of aerobic static balance on the Treadamll dynamic
students study.

Test the research performed under the:
1. Height and weight of each Problem behaviors #ithuse of the height standard cymbal metal scaézsured.
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2. Static balance with eyes open and closed: faticsbalance measurement using Sharpand-RombergTtes
implementation of this method is that if the tesbjects with bare feet, so one of the legs (top pdnead of the
other foot and arms to be multiplied on the chEbe duration of each of these subjects is ablgp&m@nd maintain
with the eye mode to his score. For introductionetgting, subjects, a few times it training. Thache comprised
three times with open eyes and three times witls ey@sed, run the test. And the mean of the thests tshall be
recorded as his record.

3-dynamic balance: Measuring dynamic balance of @&st is used. In this test the eight to a starearth the
custom will be 45 degree to each other. The impfaat®n of this test requires that the length afrtis-Upper
anterior hip to ankle is to internal measurement.

After the explanation on how the implementatiorttaf test by the examiner, each comprised six tittiegest can
run up the learning effect of the modification. @&|defore the Premier's test subjects to be detednif the right
superior extremity is a self-test on the counteaikldse is done in hours, and if the left foot claise in the
direction of the premier test hours. The subjetthée center of stars on the top and the bottorh thi¢ other hand
placement action intact and without error (errengving the foot from the center of stars, rely be point of
contact on the other foot and falling star linedmyneone), in eight directions to star randomly reiteed, by the
examiner.

The distance to the Star Center's free call lonatistance shall be achieved. the subjects of eatte three times
to do and finally the mean foot length calculatibased on the size of them according to the CMdiwi and then
in the 100 will be minted until the distance acleiéin the whole of the size of the leg length itaoted.

The length of the foot of the upper anterior ili@al spur to the normal direction of ankle fooemial data was
measured. The Premier's subjects are also in #ysthat the subjects with which a higher tendemcyektremity is
shoot football bash. Then warm up phase (5-10 resudf practice draft and Athletics soft) subjectsrav
administered. First test stars were taken and Sfenpand-Romberg test with eyes open and closedné&kt day,
the experimental group subjects related to exer(@sercise Terdemil), start this group in a six-lesining
program with the company that the subjects indhigip Terdemil training program that was desigreruh them.

At the time of the control group were asked to rtamtheir daily activities.

Exercise protocol as three meeting in the weeksixaveeks being implemented duration of each egersession
about forty five minutes in every exercise sessiith ten minute movements of extensional and thkking calm
to warm start problem behaviors. In practice prot@ontinued with regard to the table 1-1. Thelftea minutes to
the movements of the extensional for cold will becated. Exercise protocol in the (7, 8, 10) istten.

Table 1-1: aerobic Terdemil training program for people due to (the fifth primary school studenty

level week Tralnlng Exercise intensity (percent) Exercise duration (minutes)
sessions (weeks)
Elementary 1 3 60 10
Elementary 2 3 65 12
Elementary 3 3 70 14
Elementary 4 3 75 16
Elementary 5 3 80 18
Elementary 6 3 85 20

The intensity of training to direct and indirecttimeds are determined. In the direct method theiipeguipment's
and tools is required, but indirect methods areethamn formulas using heart rate to determine thlexmof the
simplest aerobic intensity is calculated. One eSthmethods is using the maximum heart rate thédrinula is as
follows.

Maximum heart rate = 220 — age

For people less than 20 years is better than 1@epeof the formula is high (Rahimi, 2003).

The maximum heart rate heart rate range determinjethe percent calculation. Maximal aerobic powad a
maximum heart rate in normal and healthy peopley eose to each other. In fact the effect of sté@f@ to 80
percent of maximal aerobic power) is approximaggjyal to 70 to 85 percent of your maximum head (Bahimi,

2003). Students in the age range of 11 to 12 years.

Maximum heart rate = 220-12=208 208x%%10820. 208-20.8=187
442

Pelagia Research Library



Farid Ahmadi Asl et al Euro. J. Exp. Bio., 2014, 4(1):440-447

Low effect of phase domain investment=187x%70 =130
High effect of phase domain investment =187x%85=160

After completing the course, all of the subjectshef training all the variables in the study, thene way as pre-test
and post-test.

To calculate the mean and standard deviation ofiee height and weight were measured, the restitsports
comprised both the Venice Group descriptive statior determining the difference between pre-test post-test
t dependent on each of the categories for compariagyroups of independent t-test<®.05 significant level.

RESULTS

Table 1-2: descriptive methods indicators

Index Testing| Contro
Mean 82.73 80.73
Leg length (cm)| Median 82.00 81.00
standard deviation 4.291 2.333
Mean 150.89 | 153.63
height(cm) Median 149.47 | 153.54
standard deviation 6.031 5.830
Mean 52.82 54.79
weight(kg) Median 52.19 56.54
standard deviation 6.330 6.496
Mean 12.4 12.17
age(year) Median 12 12
standard deviation 0.498 0.699

The results of the test, the t- student is in tiliing table.

Table 1-3: the results of the static balance traimig effectiveness evaluation with eyes closed

t-test Test groups T-statistigs Degrees of freedogignificant level
Dependent-t | The control group .508 14 .619
for Pre-test
Post- test The experimental grou 5.062 14 .000%*
Independent-tf Pre-test 271 28 .788
for Group Post- test -1.587 28 124

Dependent t-test results for the experimental amdrol groups, suggesting that in the control grdifferences in
scores of static balance with eyes closed the gueand post-test turn differences were not sicanifi, but the
difference for experimental statistics with exantima 5.062 and 14 degrees of freedom is equal tottmes the
level before the test and then test the first ger is 0.05. The results of the test to turn petelent t-test shows a
significant level at the turn before the test isi@qgto 0.788, which is larger than the first typeeoror is 0.05
significant differences between scores of statigildxjium, with eyes closed and control groups was present.
Turn on so the pre-test according to the testssiedi as well as equal to the larger of a sigaifidevel of -1.587
and a significant level of 0.05, which is largeanhthe amount of the estimated 0.124 view a siganifi difference
between the scores of the two groups is not availab

These results represent the difference betweetepteand post-test scores the experimental groopared to the
lack of difference in the scores of the controlugr@nd pre-test. As a result of the study on stalance training
students with eyes closed at the level of 0.05 beas effective.
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(B).with eyes open
The results of the test, the t- student test thénfollowing table.

Table 1-4: the results of the static balance traimig effectiveness evaluation with eyespen

t-test Test groups T-statistigs Degrees of freedosignificant level
Dependent-t | The control group 1.080 14 .299
for Pre-test
Post- test The experimental grou 8.067 14 .000F*
Independent-tf Pre-test 1.631 28 114
for Group Post- test -1.164 28 .254

Dependent t-test results for the test and controligs, suggesting that the differences in the obgtroup scores
with open eyes turn on static balance of significdifference between pre-test and post-test hatebuab this

difference to the experimental group and pre-testwio tests at the level of the first type of eri®r0.05, and
therefore assume that the non-zero meaningfulsstati differences between the scores of the tvempgs in this
level of error The first type of rejection. The ults of the test to turn independent t-test shoat tn turn a
significant level before the test according to @.Fignificant difference between scores of statiabce with eyes
open between experimental and control groups.

Turn on so the test can be observed due to théfisagm level of 0.254 that is larger than the typeerror is a
significant difference between p-scores betweentwte groups is not available, and therefore theimgsgion of
statistical zero in this test based on the lackighificant differences between the two groupshe $cores. These
results represent the difference between pre-tespast-test scores the experimental group compgarttk lack of
difference in the scores of the control group aredtpst. As a result of the study on balance tngjr8tatic students
with open eyes at the level of p transition effects

The results of the test, the t- a student deperatahindependent, in the following table.

Table 1-5: the results of the dynamic balance traing effectiveness evaluation

t-test Test groups T-statistigs Degrees of freedosignificant level
Dependent-t | The control group -1.037 14 .317
. for Pre-test ! .
Anterior Post- test The experimental grouy 7.168 14 .000
Independent-t| Pre-test .954 28 .348
for Group Post- test -3.032 28 .005**
Dependent-t | The control group 3.584 14 .003**
for Pre-test .
Lateral | Post- test The experimental grouy 4574 14 .000**
Independent-t| Pre-test -1.424 28 .166
for Group Post- test -2.291 28 .030*
Dependent-t | The control group .186 14 .855
.| for Pre-test ! -
Posterior Post- test The experimental grou 3.471 14 .004
Independent-t| Pre-test -3.140 28 .004**
for Group Post- test -4.590 28 .000**

DISCUSSION AND CONCLUSION

The main objective of this study was to evaluatedffect of aerobic exercise on the program sixksdeeadmill
on static balance and dynamics of male studente wen-athletes. The results of the study, the firdtfth based
on the effect of aerobic exercise on balance sianif program Static subjects with open eyes, el@sed with the
balance comprised the Static and dynamic balanteecdpproved subjects.

Before the results of interpretation, it is necegs$a have a reference of some metabolic pointst,Rhe fact that a
number of the subjects we were low (15 out of evgnyup), so we cautiously interpret the resultsother
limitation of the study subjects, sex. In fact, thidy male subjects in this study were given thmpany that makes
the results of this study will not be in any Comrityifconsisting of men and women) generalization.

In the case of the first specific hypothesis theabhic activity to evaluate the effect of the paogron Treadmill on
static balance with eyes open was concerned, thétseshowed that doing aerobic exercise programveeks by
static balance test time students with open eygsfiiantly. Since this person's test with the h&fiphe three Visual
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system, sensory and physical-San, your balancé rsla@htain, can be concluded that aerobic actipitybably do
on Treadmill program improves and facilitate theunof each transfer of two or all three of thesesgs, the sense
of balance in order to maintain simultaneously, alsth improve muscle coordination and balance imgremuscle
groups.

The results of the second hypothesis related tleeific effect of aerobic activity program on adenill on static
balance with eyes closed was concerned, the sik-\weegram showed that the aerobic activity donestatic
balance test time students with eyes closed tdfiigntly increase. In this test by closing the gy€isual sense of
disconnect input and input in order to maintain taance to the party system, physical and serSary-s
connected (29). Due to the increasing time mainbalance during the six weeks that was statisticafjnificant,
moreover, that the program can be picked up ondméhaerobic activity to facilitate in the transfef message
because one of the above sense of the leasingttotdodigher neural centers in order to maintaa hlance, and
the strengthening of proprioception.

The results related to the third test targeted iBpeelated hypothesis that aerobic activity te tbffect of the
program on dynamic balance test associated SEB€aitedl that doing aerobic activity for six weeks diydents,
the size of the dynamic balance test SEBT to digmitly increase healing and balance data forcstaiople.
Possible causes that improve muscle coordinatiqerauwe proprioception and improve coordination ofinom-
muscle.

The fourth hypothesis based on the results of rebahat the aerobic activity on the program sixekseTreadmill

on static balance with eyes open and closed iexperimental group control group difference wasficored there.

The fifth on the hypothesis that aerobic activitytbe program six weeks Treadmill on dynamic batawith eyes
open in the experimental group control group défere was confirmed there. Evaluation of functidBahrpand-
Romberg test in the meantime of static balanceasdtfunctional test of dynamic balance in sizéh@ control

group showed that, measured before and after gtedmtrol group was conducted in six-week interttare was
no significant difference in all three tests. Sitlce balance control system in control group exgdeanot overload
and none of the components of this system are stubjechange, training, recovery and were not ssp@ao

overload, lack of view logical changes at the tiofiehe experimental tests, it seems. Possiblepre¢ation of this

is that if the subjects under specific traininghis study (aerobic activity), not to the incre@s¢he average of the
experimental test is not expected to triple. Thisftms the findings of Anderson (1994), which beks that
everyday activities or reducing the effect of irage does not balance.

The results obtained from this study with the ressaf researches and Kharrazi (2010), Eftekharietral.(2008),
jaj (1992), Angastal (1998), Maheu and et al (2006)l and et al (2003), Zherankoej and et al (3088idmor and
et al (2008) effect of aerobic activity in the isttment program for the static and dynamic balanas eonsistent.
But with the results, Wetizakeh and et al (2000)mdr and et al (2007), Yen and et al (2008), bsitles
disappointed. That is possible because it can bé mstraining to research done with related redear

The expression of the causes and mechanisms ddtieariin improvement of balance requires that waio
components of the sensory system to motor-is resplenfor the balance point. This system consi$tsemsory,
motor parts and components central processing vVedol The performance of the system resulting frdm t
integration of information obtained from variousnses, which is associated with various motor tafikgjble
behavior and can match their. Therefore a balaraed on functional motor skills that are flexibéd the
functional motor skills can be improved by trainiagd experience in Afghanistan (Kavonoodias, 19@@ntral
nervous system in order to have knowledge of thristand position of the body in space and seriafoymation
must be obtained from recipients of the evaluatimoughout the body. In normal mode, this informatis through
the senses of vision, physical and sensory-Samicéntral nervous system to the up position aagdsition of the
body and its movement in space due to gravity Aedstirrounding environment evaluation. In the @rareas of
processing, data integration and the value of iimwest. To be determined and the importance andaete of the
appropriate motor response including the experialaeiaction speed and proper selection intensity eecuted
(29). Information collected by Visual systems, pbgsSan and sensory-motor control in three leeélgrocessing
are isolated in brain stem and spinal cord, arehtbker levels such as the cerebellum, basal gargid cortex,
brain (29).

In addition to the cases mentioned, we can imptbegebalance in aerobic activity program effect osgible causes
of the effects of Terdemil training to improve migsendurance, muscle strength, joint range of neuanotor
coordination, improved muscle, improve the ovefatiction of the muscles, improve the proprioceptiue to all
of Terdemil involvement, repeating the movementey@ments in the low range) and match it with thmetef test
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being that the people of the non-athletes, baldaaéground provides improved, released today Typeaming
and mental factors are the subjects. Since thiy/stias a quasi-experimental design, may have s@navioral and
environmental factors that were not measured mshidy, the results of research on transitiorceffd-or example,
psychiatric problems people can play an importal® in the results.

According to the results of research, it seemsdbabbic exercise increases the activity of thegam Treadmill on
static balance with eyes open and closed and thend® of the non-athletes, students, active viriligat is
according to the lack of improvement in the balaateontrol group, subjects may be recovered assaltr of this
exercise, the experimental group. In fact, aerabtevity program with the information overload censory systems
of the three branches of the central nervous sy$tésual systems, physical and sensory-San) anémsystems,
as well as to maintain the balance, improves thianica, but due to the short training period (sixeks)
Supplemental long-term studies for evaluation efltng term consequences of these effects andvalitkaining is
essential.

Significant improvement in static balance with egéssed, indicated that the removal of the inptdibrimation is
one of the system controlling the balance of Vigystem by other systems such as remedy.

Therefore, teachers and parents in school spatests are recommended according to the needssifidents, and
also to consider the potential of injury in spartivties of the design (for static and dynamicavale improvement)
of the benefits of aerobic exercise program.
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