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ABSTRACT

The purpose of this study was to compare the sftddhree types of plyometric, balance and contlinaraining

on ankle proprioception. Sixty students of Uniugrsif Mohajer Isfahan (mean £SD; age 24/9+ 4/3 yeaeight
7444/8 kg and height 1/72+ 8/2cm) voluntarily pa&ipated in this study. Subjects randomly were didithto four
plyometric, balance, and combination training andntol groups. All subjects were tested ankle aagul
reconstructions in 5, 10 & 15 angles of ankle piopeption star test. Three experimental groups grened their
training programs for duration of eight weeks (targessions per week).After eight weeks performstitgst .Data
were analysed using unilateral variance and LSDtguosc test. All analyses performed on SPSS 16 aaftw
Results of this study showed that, The effect eftgst training on post- test training was sigrafit in ankle
proprioception avrzhn 15 ° (F(59,1) =28/9 and P=04) and inversion 10 ° (F(59.1) =21/75 and P=0/0@hd the
others was meaningless (p>0/05). Also interactietween test sessions in group was significant poepption
variable in all degrees and two forms avrzhn andemzhen (g0/05).It can be concluded that the combination
training can be suggested as a good program forieadhg to the highest effectiveness in ankle arrgula
reconstruction as well as use of balance trainioigifprovement of angular reconstruction.

Keywords: Proprioception, plyometric training, Balance tia@ ankle.

INTRODUCTION

In spite of sport principles in obtaining the fise& preparing the equipment’s to precise & debBbetegislation &
regulations, it does not obstacle the sport hurt,dan be tried in decreasing them. So, regardinthat the in
different sports can be specified the factors chulset & also each sport needs to the differemefis & mental
skills which they are specified by coaches & alseds to the knowledgeable people in sports medicine
professionals, physiotherapies & Sport-Educatiamests & that prevent the repetition of hurts bpwledge &
investigating the causes of injuries in sports &ognition of the type of fitness training before #wvent.

Two kinds of risk factors involve in sport hurtsathinclude; intrinsic & extrinsic factors. Also owé the intrinsic
characteristics of individual risk factors inclugesprioception & balance. Proprioceptive sendemvn as jointed
sense that a person informed of the position & amtcts & eventually, caused to the motion & sttengf the
muscle contractions. Also proprioceptive sense @gralling factor in the chain of sensory propripten &

postural muscle movement plays a special role isaheu Disorder in this sense is considered as abttee most
important disorder in posture & balance [1].
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Ankle joint due to the body weight & variety of nmament is very important. The joint is provided toakle’'s

strength by soft tissue & ligaments. Proprioceptamiity is required, especially in the ankles; rtam joint

function properly during daily activities, exerci&emotor skills. The inability of the ankle joirgroprioception
cause to alter the motor coordination & motor paesuch as increasing since the beginning of dm¢raction of
the muscles around the joint & reduce the scopleif contract, & likely caused to increase thelardprain. Each
factor that reduces the sense of depth, can beanmeh instability, finally, the joint is prone {ajuries & minor

damage. In addition, the joint with ligament lesionversely decreases joint proprioception [2].

Regarding to the above & also acceptance the mogption & balance, they are the most importanexed in the
prevalence & incidence of sports injuries, the agsleer tried to measure the effects of exerciseardhe joint
proprioception development & dynamic balance byfedént training methods; plyometric exercises, heda
training & plyometric exercises combination & bataeron non-athlete male students.

EXPERIMENTAL SECTION

Resear ch project

The effect of the independent variables (plyometsiercises, balance & combination) on the dependaiable
(proprioceptive ankle) were evaluated in this redeathis study is among the experimental & wasedas field
research.

Population, sample & sampling

The population included male students in Isfahamh&h Mohajer University that they were 60 persoss a
volunteers; the sample volume is considered asetfops in each group (totally 3 groups) which ttiely8 weeks
exercises & 1 group did their daily activities amtol group. In this study, the samples are sete& then all
samples were justified on about tests & completatsent form, then randomly assigned to one of §paups. The
participants are selected among 19-27 years olgopsramong Isfahan Mohajer University. None ofgdhbjects
had a history of lower extremity orthopaedic ingi In addition, in the test day, they didn’t usg drug, alcohol &
smoking & supplements.

Resear ch Tools

Ankle proprioception measuring instruments

The device consists of two independent platestapelate from 0 to 45 degrees to the left & rigitich graded for
inversion & eversion & the zero is placed in theldi¢ of plate for the beginning point of eversiorin&ersion, the
down plate is the measuring index & is the suppddetop plate. Upper dial indicator also has twdexes, one at
the bottom of the heel & the other in the middlehaf plate & the zero point & the position of tleef (Figure 1).

Figure 1. Goniometer (Square Km) & itscomponents

Given that the device also has straps, in a siindthat straps are closed on the leg & feet plaaddely on
measurement, the tool measures ankle abductiond&cidn. If not using the strap & heel positiontbe index &
second finger in one direction, & index finger @atent of the foot measures the inversion & eversion
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To measure by this instrument, after subjects peréd a few moves to warm up & then participantssaaed on a
chair so that the knee is flexed 70 degrees ineanghe subjects took out their shoes & placed g bn the
Goniometer (Square Km) while his ankle plantar ifexat 20°C, for measuring the angels was used Isimp
Goniameter (Square Km) then, the subjects tiegpstom his feet Goniometer. This instrument candtated to
inversion & eversion, based on the basic axiallmehowed the rotated angel.

Subjects placed their foot on it as determinednaas in the central of it & second toe was ondéetral index of
Goniameter.

Figure 2: the manner of sit down & rest foot on Goniameter

For measuring joint position sense was used Reptmfuof Active Position Sense in this researchotfrandomly

led by the tester to a target angle 5, 10 & 15 elegjrthe target angel position is held for 5 ses@then returned
to zero degree angle (Figure). Then the particippaetre closed their eyes by blindfolded to prewisual feedback,
& eventually he was asked to repeat the activeeaofithe target with your eyes. It is for eachdégach angle was
done three times consecutively & the differencevieen the target angles was considered as jointiposiense
ankle.

RESULTS

Table (1) shows that the results of statistic asialpf effects of subjects internal group. Thetfimv shows that
when the scores mean are compared among pre-tessiétest, there was significant differences (P&).6econd
row shows that changes interaction within the gr¢lppe change) is also significant (P=0.00). tiheo words,
when changing between each of the three groupsomsdered as separately, the significant levdlhelincreased
& also the pattern of changes within groups aresicered different.

Table (1): Intral-group analysisof theimpact of the variable proprioception

Resources Total squate  Freedom rpte  Squares mean P
Testing time 26.13 1 26.13 28/9 0.00
Interaction testing tirr 18.3¢ 3 6.11 6.77 | 0.001
error 50.5 56 0.90

Table (2) shows the differences between the differesearch groups over the two tests that thepatrsignificant
decisions (P=0.28). The different among groupsffernt groups in research are matched up dutiegwo tests.

Table (2): Hypothesistesting the effect of changing variables between the groupsin proprioception

Resources Total squae Freedom rate  Squares mean FP
Cut place 418.13 1 418.13 456.14 0.p0
Interaction testing timg 3.53 3 1.17 1.28 0.28
error 51.33 56 0.91
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CONCLUSION AND DISCUSSION

In connection with the discussion of proprioceptionst be stated that physical activity improvespgazeption,
however the lack of activity leads to weakeningafprioception. The studies that were done on liherly showed
that older people who exercise regularly have betteprioception than better who don’t exercise [3]

Also activity caused to improve neuromuscular sys& increase physical activity & muscle strengther if the
exercise is no pressure on muscle & is done inctimeplete movement patterns (a movement in therémge of
motion) maybe increase the body reliance to therimétion afferent from sensory receptors & alsoréase
environmental sensitivity which resulted in imprdvproprioception & balance. Immobility & inactiviteads to
decreased afferent signals from receptors in thprjmception.

The recent findings are same as researches rekaitsvere done by Zamani (2010), Moslemi & et @0®),
vuillerme & et al (2001), Hang & Chen (2004) & thase not same as Coughlan (2007). [4, 5, 6, 7, 8].

Also the physical activities caused to the neuralas system & also increased the muscles’ strefagfthe sport
activities were done without any pressure on theaies & were done in the perfect movement patt@mdvement
was done in the full range of other movement). Mayincreased the reliance to afferent informatromfsensory
receptors & peripheral sensitivity that resultedniproved proprioception & balance. Immobility &aativity leads
to decreased afferent signals from receptors imléep.

The recent research results are same as Zamai@)(2aslemi & et al (2005), vuillerme & et &q01), Hang &
Chen (2004) & are not same as Coughlan (2007%,[6, 7, 8]. Zamani (2010) studied on the balana@rases,
plyometric & compound exercises on the knee pragption that refers to different effects on thevation factor
of knee angle & also shows absolute error recoastm. The results of research showed that the atnglabalance
training, plyometric on knee proprioception combio@ is more effective also, in the present studynid a
combination of exercises more effective than othédume & et al results were so complete resiifficiency &

balance process efficiency can be improved witttifippeexercises [4]. Moslemi & et al (2005), It poéd out that
plyometric exercises can be tailored It pointed that plyometric exercises can be tailored deepathft pointed
out that plyometric exercises can be tailored pomeption [5]. In other h&, Coughlan (2007) didrébserve
positive effect of neuromuscular training on thélarrate. Also there were not so much similaritietween two
researches. So probably if the study evaluateg@riygrioceptive, the results were similar[8].

The findings should be said in explanation of salvegcipients to receive information about propeipiion & joint

position sense are involved; the receptors, theptecs on the muscle, tendon receptors & recetotise skin. In

most research, the muscle spindle is known as pyis@urce of proprioceptive information sees [9].this case,
more massages are provided muscles receiversa8kments involved in proprioception for joint mewent, cause
skin deformation of the joint & causes the skifbérome active terminals, in fact, a wide rangekof seceptors are
the active during voluntary movement. Also, whea #ense of touch is stimulated statues sense rigased, in
general, muscle afferents & possibly organ injuees early proprioceptive receptors & appear ta fnt position

sense comes primarily from the receptor muscle i@oa & then they was derivate the building of tlpwule,

ligaments & skin & subcutaneous tissues of sterhss i one of the reasons for choosing the thregearof 5, 10
& 15 degrees to measure the ankle proprioceptiecatse this angle the role of muscles & tendongliffierent

from the role of ligaments & skin capsule.

Muscle fibers are activated when a person practicastivities organized by the muscle spindles. BMesspindles
are specifies the amount of work that the musctsdrto work means that the frame of stimulus caerdered
neuromuscular stimulation system, a mechanism tordwe joint position sense can be exercised by hausc
spindles, by increasing output through the gamworansunication channel during the movement. Nervks, s
joints & nerves to answer their most vigorous astjwvhile muscle spindles provide the comprehemsivabout
across the worlds physiological motion, therefdigaments, nerves, muscle capsule receiver botte fav
important role in joint stability [10]. When musdeindles dragged muscle depolarization nerve gsdim parallel
with muscle fibers are the muscle spindles, musefesion in the afferent impulses are caused byatti®n
potentials in the afferent & dorsal root of spimard moves through it. The message send to théelrm
cerebrospinal & used for coordination. Sensorynmfation produced by the joint mechanoreceptorsesfes &
enters the spinal cord dorsal root after the daimal sensory goes to the cortex via the thalar@yislii previous
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studies were found that muscle spindles & Golgdtenorgan in the terminal domains are in the highessitivity.
Therefore, the absolute proprioception error & ¢fffect of exercise on proprioception error is tbeér than mid-
rage in the muscles end-rage [11]. It is perhapgHhis reason that the study of eversion & inversid 15 ° were
effective in all kind of exercises, But in the amglf 5 degrees for balance exercises failed to shewdesired effect.
It is more appropriate to explain the need for aesle in different angles. In other words, the arigl€® angle error
rate is lower than 5 degrees proprioception & timase influence has been made at an angle of 1®degr

In study that was done by Moslemi & et al (2005 garticipants included 63 healthy women in thnesigs; non-
athletes, athlete with jumping exercises & athlefthout jumping exercises. The results showed fhatping
exercises & activities are effective to strengthiem ankle joint proprioception. According to theuks of active &
non-active reconstruction angle combination & betaaxercises have most effective & enhance [5]leraie & et

al (2001) compared on the ankle proprioception with foot pressure center movement gymnasts witit no
gymnasts athletes (football, tennis & handball).eymeasured ankle joint proprioception input & wifwn
antagonist muscle ankle. Based on this researchpasts can be used (fast) proprioceptive informatioreduce
the movement of the foot pressure. These resutte shat the performance & efficiency of the procedalance
could be improved with specific exercises [6].

Verhagan (2004), Konradsen & et al (1998), Hill@0@4), Akbari (2003) reported the loss of balance &
proprioception after ankle sprain [12, 13, 14, ¥&jcording to the results of this study can be @&nmeason for the
relationship between proprioception & balance &iaction between these factors. Position in relaiogravity &
the environment is felt by a combination of visualditory & somatosensory input. Balanced exerciselsided;
ankle & knee & hip movements that coordinated by ¢hain of controlled movement. All of these trerzis
essential for fluid movements & coordinate spo@][1

Static & dynamic balance are based on the intenadtetween the body & the environment, regardintdpéoclinical
point of view sensory & motor processes balancéhénsense that a person could be due to one ordaspns
impaired balance; 1- the center of gravity overlibee of support is not feeling well 2- automatmvement needed
to move the center of gravity are not done in thieact time & it is not efficiently [16]. Arc refle& muscle control
mechanisms to affect posture. Minor & total injsrere reduced the afferent reflex models. Therejorg position
sense is reduced, increased postural sway & baltisappears, A mechanism to improve joint positiense can be
exercised by the muscle spindle by increasing dutpough communication channel gamma is in mot[@A]. In
at all, the results of research showed that consbipé/ometric & balancing exercises have highegatfon
proprioception.
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