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ABSTRACT

One of the most fragile stratums of every society is the people with certain disabilities, especially educable mentally
retarded children. Some of the most tangible difficulties of these people are seen in their perceptual and motional
abilities (coordination, balance, atmospheric awareness, time awareness, physical awareness and sense of
direction). Overcoming these inabilities requires the integration of environmental information and decision making
for performance of a special function. The objective of the present research is to investigate the effects of eight
weeks of Tai-Chi exercises on status parameters of Kyphosis and balance among educable mentally retarded
children. The research sample is consisted of 30 educable mentally retarded children suffering from Kyphosis
abnormality. The sample individuals were selected from welfare centers of Tehran. After selection of samples, prior
and post to execution of the protocol, the individuals were measured in terms of Kyphosis angle, chest expansion,
coefficient of Delmas, spine extension and static and dynamic balances respectively through flexible rulers, tape
measure, stoke test and Y test. The educable mentally retarded children were assigned to two 15 individual groups
of experimental (age average of 11.6 years; average height of 142.30; average weight of 39.26kg) and control (age
average of 11.06; height average of 139.83 and weight average of 35.86kg). The subjects of the experimental group
were participated in an 8 week course of Tai-Chi exercises in three weekly 45 minute sessions. These exercises
included a 10 minute warm-up, 30 minutes of Tai-Chi movements and 5 minutes of cool-down. During this time, the
subjects of the control group were not incorporated into any exercise. By the use of the Shapiro-Wilk test, the
normality of data distribution was investigated and approved. Also the Leon test was used for investigation of
equality of the variances. Afterwards, descriptive statistics including average and standard deviation and inferential
statistics including co-variance analysis were performed on the results. Tai-Chi exercises had been effective on
improvement of Kyphosis angel, Delmas coefficient, chest expansion, spine extension and static and dynamic
balances among the subjects of the experimental group. Tai-Chi exercises can have a significant effect on
improvement of Kyphosis and other mentioned variables among educable mentally retarded children. These
exercises can also be used with the aim of improving and increasing the presence of mentally retarded children in
sports events and the society as well as encouragement of these children towards more activity.
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INTRODUCTION

Sports and healthy and purposeful activities aneautays considered by almost every stratum of eseryety.

Nowadays, sports are viewed as purposeful, predstbe and pre-planned activities aimed at educatimhgrowth
of the society. The best applicability of sportcurs when it has a solid plan and is consisterth wieds and
abilities of educable mentally retarded children.

In this regard, the society of mentally retardeddcn who are considered as a significant portbevery society
require special supports in sports activities amedumable to take part in sports events like otteemal children. In
today’s life, sports and physical activities aregidered as the best ways of achieving a healtbydin this basis,
the issue of education with centrality of sportivittes becomes interesting for children with iffszient mental
abilities and their families. It also plays a vesignificant role in terms of enabling these childfer taking steps
towards an effective and beneficial life.

One of the most fragile stratums of every societyeducable mentally retarded children. Other peopta
disabilities are still in control of their cogniticand decision making and therefore, are ablek® tare of a major
portion of their life and career requirements aedds. In contrast, mentally retarded people s@iffen incomplete
growth of brain and other brain disorders. Sinae Ihain is the main commanding organ of the boldgy tare
unable to supply their biological needs. One ofrife@n and most observable problems of these pdieglén their
cognitive and motional abilities (coordination; &ate; atmospheric, time and physical awarenesssanse of
direction). Overcoming these problems requiresgiration of environmental information and decisioakimg for
performance of a special act. It has been seentligamost important cause of these problems inititdude
insufficient or lack of movement [1].

Daily advances of the science of medicine, brarmgesty and genetics not only have gradually expldhedcauses of
retardation, but also have to some extent reduoeeéffects and improved the status of these pati&wven in some
cases, occurrence of these extreme conditions ées &voided. Health status, feeding, emergena@ntdbiotic
and other drugs have all helped towards treatmiespecial illnesses which are the main causesdiardation. In
addition, mortality rates have been significantbgeased among these people.

The spinal cord is one of the most important bodstgpand it has a unique structure for every imtligl. This
uniqueness is resulted from inheritance and enmimnal situations [2]. In return for mechanicalgmres that are
imposed on the spinal cord through time, the spowat develops changes and alterations. Havingitabdel
physical status is necessary for everyone evenrgatheretarded individual. Obtaining a suitableygits is realized
under the light of science of corrective exercigs

Considering that Kyphosis is prevalent in some mlergtardations and people with kyphosis problem faced
with difficulty in terms of grabbing and processimgormation, therefore we need methods which camused for
treatment of this phenomenon. If this disorderdsdiagnosed and treated in time, it will be folkdhby irreparable
consequences [4] and also it will impose undesiraififects on the individual’s body’s physiologig@rformance.
For instance it could be referred to the effecthofracic kyphosis on the respiratory system. b alan be followed
by mental and social consequences as well. Foarinst it can be pointed to the relation that hanbbserved
between kyphosis and depression [5].

Kyphosis or increase in curvature of back spines éominant postural deformity at the sagittal levkich may
move the body’s center of mass towards front afettbalance [6].

In contrast to normal children, educable mentaijarded children possess lower levels of musculangth,
stamina, rapidness, reaction time and balanceév[@htal retardation delays motor development andagesl balance
of the body as a result. In a recent research meses in addition to investigating physical statuel physical
readiness among mentally retarded individuals, inethaclues of a significant relation between cardgzular
readiness, muscular strength, static balance, dignbatance and back kyphosis among the aforemesdipeople

[8].

Balance is defined as the ability of maintainingditional equilibrium during performance of funat activities.
Maintaining balance is a complex motional skill efidescribes body’s postures’ dynamicity in preientof
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falling down. Balance is a basic need for perforoganf daily routine activities and plays a sigrafit role in
dynamic and static activities as well as sportissj9].

From another point of view, problems and difficedtifaced by disabled people, especially childreth wiental
retardation include lack of access to sports t&dlj transportation issues, costs related to dnicimaches, necessity
for elaborating on low-cost sports. In this contgxbpagation of the Tai-Chi sport which is a loestand easily
performed activity and requires a small space dtid Bquipment is advised. In fact, this sportsignificantly
strategic and effective for children with mentaiardation. The Tai-Chi sport possesses severaiamead unique
benefits and characteristics and is consideredtesaaure in Chinese medicine. The Tai-Chi-Chuamtsp based
on the fundamental principles of acupuncture anddietherapies of China. Tai-Chi is consisted ofegies of
physical movements, respiratory technics and cognihstruments aimed at strengthening the bodynicg the
body and mind and etc.

In this regard, previous studies have shown thattsguch as Yoga, Aerobics or Tai-Chi have haah ledkective in
treatment of special physical problems and symp{d®k

As a result of being unable to fulfill the expetdat of their family and their society, educablentadly retarded
children are continuously left behind from theiruoterparts and resultantly, they repeatedly feédedaand

desperate. As a result, occurrence of the withdraelaavior is dominant among these people. Havifeglng of

anxiety and depression in addition to reduced ougrtalking and insufficiency of movement comparechormal

children can be related to a permanent inner-sefisasufficiency. Following these behaviors, theueable

mentally retarded child becomes isolated and suffem motional poverty. As a result, the contextdimes prone
to occurrence of several structural abnormalities iinesses.

Mental disability is a usual abnormality or disaraenhich has always been happening through the GBuses of
this illness impact the performance of the braid][IMentally retarded people consist 3 percent iedf total
population of mankind and among them, almost 8®Qopercent suffer from slight mental disabilitiasdaare
educable [10]. Sports play a very important roleliies of educable mentally retarded children. Aluaable
mentally retarded child requires the help of othérsa result, experts of sports and coaches shoake use of
every resource to help this stratum of the society.

One of the sport fields which have several berafieffects in terms of empowerment of mentally ré¢a children
is the Tai-Chi sport. Tai-Chi is an ancient Chinesartial art that is displayed with controlled slomovements,
slow deep breathing and appropriate physical cmmdiélong being focused and aware. Since movenahits
sports field are performed with the aim of improwsnof balance and health and life length, thiklfseems very
effective for mentally retarded children. Howevas, a result of the fact that this martial art iseavly introduced
practicing method in therapy, only a few researdi@g been performed regarding it. On this basssudsing and
investigating the effects of Tai-Chi exercises ofpKosis and Balance among different people seegesaary. As
a result, the author of this study was motivatesdatals investigating the effects of an 8 weeks mogof Tai-Chi
sports on status parameters of Kyphosis and bakmoag educablementally retarded children.

Elaborating on sports such as Tai-Chi is of esakitiportance for mentally retarded children. Thecessity is
debatable from two perspectives: 1) preventing eontrolling deformities with respect to sense daflasion,
motional poverty, abundance of overweight and Bjcprescription of empowerment exercises with thre af
empowerment of educable mentally retarded chilfivpeiaving an independent life.

This phenomenon is already under investigationdvaaced countries. In this regard, the Tai-Chi spamplifies
the performance of the cardiovascular system, raspy system, flexibility, strength, muscular pawbalance,
mental health and self-esteem and also improveslsioteractions. Regular performance of the Tai-gbort's
activities has been recommended for people witferdint illnesses [10]. Performance of this spom caake
desirable changes in an individual’s lifestyle[12].

Several researches have shown the significantteffeficthis sport on the quality of life among difat people
including elders, people who suffer from cancerpgbe who suffer from diabetes, cardiovascular #bes,
respiratory illnesses and etc. [13]. Since onehef main restrictions and problems of educable nigmetarded
children is lack of sufficient balance as a resiilia defect between three main systems of vissassing and
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motional outputs in joints. Tai-Chi improves bodgldnce and according to research findings, it priesvéalling
down. In addition, physical abnormalities includityphosis resulted from sense of isolation, lack seff-
confidence, self-esteem and motional poverty. Asllte of its very beneficial effects which will leéaborated on in
the next chapter, the Tai-chi sport is highly bariaf for educable mentally retarded children. Bifnt and various
studies have shown that Tai-Chi may be also baaéfar muscular strength of the spinal cord [I#}these claims
are verified, they can be a good reason for udiege exercises for physical empowerment and imprene of
physical readiness among retarded people who dudiier kyphosis.

Experts of sport, coaches and even parents of buggentally retarded children can make use offéieChi sport
in order to fulfill the motional requirements ofeih children in addition to preventing the consetes of motional
poverty. Therefore, these children’s’ problems disdbilities are fulfilled to a great extent.

MATERIALSAND METHODS

This research is a semi-experimental study antss@nsidered as an applied research. This rés&abased on a
pretest posttest design and includes two grougxérimental and control. The population of reseé&consisted
of the entire educable mentally retarded childréfehran who suffer from nonstructural Kyphosisodier. The

research sample is however consisted of 30 indald{with a Kyphosis angle of more than 36 degrees)

After selection of the samples, the educable migntatarded children were randomly assigned toeeitbf the

control or experimental groups each of which cor@dil5 subjects. While the experimental group’jesub (age
average of 11.6 years; average height of 142.3age weight of 39.26kg) took part in 8 weeks ¢ftai sport

sessions for three sessions a week, the childstgressl to the control, group (age average of 1th@&ht average
of 139.83 and weight average of 35.86kg) did notigipated in any sports activities.

After selection of samples, prior and post to exiecuof the protocol, the individuals were measuirederms of
Kyphosis angle, chest expansion, coefficient of ned, spine extension and static and dynamic baance
respectively through flexible rulers, tape meassteke test and Y test. By the use of the Shapiil-¥¥st, the
normality of data distribution was investigated agproved. Also the Leon test was used for invasbg of
equality of the variances. Afterwards, descripstatistics including average and standard deviaiwh inferential
statistics including co-variance analysis were qrened on the results. It is worth mentioning thia¢ entire
statistical operations were performed using theSS®.32.0 software.

RESULTS

The Subjects evaluated in pretest and posttest sudrjected to analyses in terms of age, weighthaight. It was
turned out that in the pretest of the experimegtalip subjects, the minimum age was 9 and the marimge was
14 years. Also in terms of height, the minimum w&4.5 and the maximum was 152.5.In addition, im&of

weight, the maximum was 58kgs and the minimum wm5sKgs. In the pretest of the control group, th@imum

age was 8 and the maximum age was 13years. Alsorits of height the maximum was 154 and the mininnas

120 centimeters. Additionally, the maximum weigtasm5 and the minimum was 25.5kgs. In the positeite

experimental group, the average weight was 39.43ki3® in the pretest of the same group the medsaverage
was 39.26kgs. Furthermore, in the control groustiest, the average for weight was 36.06 andémptktest, this
average was measured as 35.86. Additionally, aeelegght of the experimental group’s posttest w43.95

centimeters while the measured pretest value figor dlierage was 142.30. Nevertheless, in the cognalp’s

posttest, the average height was 140.00.

Table 1: Resultsof co-variance analysis

variable F F.D | Sig.
Static balance 81.137| 14 | 0.000

With respect to table 1, results of the covariaacalysis indicate that significance is smaller thadb. Therefore,
the null hypothesis is rejected. In other words, Thi-Chi sport leaves a significant effect onvhdable of height.
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Table 2:Results of co-variance analysis

variable F F.D | Sig.
Static balance 8.64 | 14 | 0.007

With respect to table 2, results of the covariaacalysis indicate that significance is smaller tBa0b. Therefore,
the null hypothesis is rejected. In other words, Tiai-Chi sport leaves a significant effect on theable of spinal
cord extension.

Table 3:Results of co-variance analysis

variable F F.D | Sig.
Static balanc | 91.2( | 14 | 0.00(

With respect to table 3, results of the covariaacalysis indicate that significance is smaller thadb. Therefore,
the null hypothesis is rejected. In other wordg, Tii-Chi sport leaves a significant effect on vaeiable of chest

expansion.
Table 4;Results of co-variance analysis

variable F F.D | Sig.
Static balance 6.78 | 14 | 0.015

With respect to table 4, results of the covariaacalysis indicate that significance is smaller thadb. Therefore,
the null hypothesis is rejected. In other words, Tlai-Chi sport leaves a significant effect onvhdable of Delmas
coefficient.

Table 5:Results of co-variance analysis

variable F F.D | Sig.
Static balance 8.76 | 14 | 0.006

With respect to table 5, results of the covariaacalysis indicate that significance is smaller tBa0b. Therefore,
the null hypothesis is rejected. In other wordg, Ti-Chi sport leaves a significant effect on theable of static
balance.

Table 6:Results of co-variance analysis

Sig. F phas variable
0.000 | 150.74 pace
0.000 | 638.98| Inner invert direction
0.000 | 611.69| Outer invert direction

Dynamic balance

With respect to table 6, results of the covariaamalysis indicate that significance is smaller tBa0b. Therefore,
the null hypothesis is rejected. In other word® Trai-Chi sport leaves a significant effect on tlaiable of
dynamic balance in all three directions.

Table 7:Results of co-variance analysis

variable F F.D | Sig.
Kyphosis | 88.29| 14 | 0.000

With respect to table 7, results of the covariaacalysis indicate that significance is smaller thadb. Therefore,
the null hypothesis is rejected. In other word® Trai-Chi sport leaves a significant effect on tlaiable of
kyphosis.

DI SCUSSION AND CONCLUSIONS
The objective of this research was to investigh&edffects of eight weeks of Tai-Chi sport on |gtarameters of

Kyphosis and balance among educable mentally redactiildren. With respect to the fact that anydeatt on the
back of spinal cord results in an alteration iniafales of expansion of chest, height and Delmadfictmt;
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therefore the discussion goes around parametertedelo kyphosis. Regarding the effects of Tai-€©tércises on
parameters related to chest kyphosis, results isfrésearch are consistent with studies performetashhadi
(2012), Muhammadi et al (2013), kale et al (201®)ena et al (2014) Salvador Israel et al (201%) ¥ang Chou
et al. (2014). Since Tai-Chi exercises include ity movements, and since stretching plays tbée rof an
important mechanical element in terms of lengthgniherefore by repeating the practical cycles Qlii- these can
be effective. These exercises result in empowermieback muscles and improve overall stretchingr&sing the
kyphosis disorder results in a change in expansiarest, the Delmas coefficient and extensionpafa cord and
also changes the height of the individual. Accogdim studies performed by Sokhangui et al (2009) tdarman et
al (2005), improvement of the Kyphosis disordeulssin a change in expansion of chest. In fadtnjiroves the
expansion of chest. Also in the present study, ds wevealed that Tai-Chi exercises have been effeon the
variable of chest expansion in a statistically gigant fashion. Extension of the spinal cord whiatproves the
expansion of chest through altering the back kyjshsults in motioning of back spines and provittes context
for stretching the muscles. This former effectriiuential on the length of the spinal cord andalse Delmas
coefficient depends on the length of the spinadc&onsidering this content, imposing a changehm lback
kyphosis can result in a change in variables oktke&pansion, Delmas coefficient, extension of @poord and
height. In addition to this, it can be claimed tbatrecting the kyphosis disorder can also imptusiance.

Regarding the effects of the Tai-Chi sport on begafstatic and dynamic) the results of this redeare consistent
Tai-Chi exercises require activation and coordovaif various groups of muscles at the same tirhé 3port is
aimed at improvement of human body's general fléigjband health. The emphasis of this sport is on
empowerment of the body, improvement of conditigngtatus of the body and coordination of respiratigth
body movements. Tai-Chi exercises improve the nittegf the nervous system in terms of controllthg body. In
addition, this sport leaves significant effectstioa central part of the body. The central parthefhody is in fact of
crucial importance because this area is an anatpanit of the body which contains the center of gyaand
movements are sourced from this area as well. diigia reacts by the use of the muscular structwi@stgdisorders
in dynamic stability. For this reason it seems #rapowerment and strengthening the body’s centuechas lead
to improvement of the nervous-muscular system auldiges body fluctuations. Maintaining the postiaance
during functional activities is among the many &sk the central portion of the body which help idireg from
formation of inappropriate and incorrect habitsdésirable central part maintains the natural matf length-
stress between agonist and antagonist musclesleBds to formation of a desirable system alongathtist and hip
while performing functional movements. With respteceffectiveness of Tai-Chi exercises on the emtortion of
the body, it is expected that these exercises rogmnove both the dynamic and static balances. Wadipect to the
results of this research, tai-Chi exercises withiade cycles can lead to improvement of Kyphosisameters
(Kyphosis angle, Delmas Coefficient, spinal corteagion and height) and balance.
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