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ABSTRACT

Postural control, stability and the prevalence alf§ leading to injury are topics of great concexithin the older-
adult population. It has been suggested that egereffficiently hinders these age related disordsignificantly
reducing falling risk. The purpose of this studytasconsider the effect of Balance training on dyi@postural
control in active elderly males. 20 subjects witleimge and standard deviation age of 56.26+3.24yejght
65.1343.94kg and height 165.56+3.28cm were randerhito two trial groups. The subjects were randothize
consecutively into two Groups: the group submiftedhe Balance Training Program (Intervention Gpjdor the
six week and with 3 sessions per week, consisfid§ subjects; and the Control group, consistingl@fsubjects
without intervention. Dynamic postural control wagluated in all subjects, before and at the enttheftrial, with
using the Star Excursion Balance Test (SEBEgcriptive statistics, Paired sample t-test, atest for independent
groups used to analyze the dataQf05). Significant differences were seen between pre agtineaching distance
using SEBT after the applying balance training peog for practice group in all directions of SEBTowever the
results not showed any difference between pre arsfl eaching distance in SEBT for control grouplaBae
specifically considering the methods of this stoayld be implemented for older adults.
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INTRODUCTION

The aging process is associated with loss of muswss, decreased strength, and impairment in lysic
functioning. Nowadays, falling is one of the larigpsblic health problems among elderly people duéhe high
morbidity, mortality and costs for the family andcgty. As people age, many physical and psychoddgihanges
take place in them. One of these changes is a abdiy in maintaining his/her dynamic posturaht@l. Dynamic
equilibrium is responsible for maintaining balameeangular or rotary movements of the head in sp@be crista
ampullaris or crista inside the semicircular caad responsible for maintaining balance while daiogtional
movements such as twirling on the dance floor aindua rough boat ride(1,2). Poor postural contras been
associated with increased fall risk and mobilitgatiility among older people (3). Falls are multifeial, and their
causes are categorized as intrinsic (personaleatmmhsic (environmental) factors (4, 5). Some eghas of intrinsic
factors include: altered postural control, neur@al diseases, sensory deterioration, musculoskethseases,
postural hypertension and the use of medicationR&vious research has clearly identified thatyyas control is
an issue with older adults and needs to be maidaim, in some cases, improved. Older adults neederstand
that postural control will improve the quality dfeir life. Then, they need to be instructed on hownaintain
postural control. Functional balance training @irting that implements exercises that simulateklifeasituations
is a non-traditional yet practical way of looking lzalance training. Nitz and Choy (7) used a ba#atnaining
system that involved a work station format on be¢aim elderly population. Through this type of miag, there was
a significant reduction in falls. However, few rasghes have study effect of Balance training ompttstural control
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in elderly people. The purpose of this study isdosider the effect of Balance training on dynapustural control
in male Elderly Able-Bodied Individuals.

MATERIALS AND METHODS

20 subjects with average and standard deviation @fges6.26+3.24yr, weight 65.13+3.94kg and height
165.56+3.28cm were randomized to two trial grodpgee subjects were randomized consecutively intokmups:
the group submitted for the Balance Training Progi@ntervention Group), consisting of 10 subjeasd the
Control group, consisting of 10 subjects withoueimention. All subjects read and signed a terrfred informed
consent that described the procedures which weelletdlized during the research

Dynamic postural control was evaluated in all sotsiebefore and at the end of the trial, by a pitygirapist who
was blinded to the distinct group (Interventionn@ol) with using the Star Excursion Balance T&EBT).

The Star Excursion Balance Test (SEBT) is a fumetidest that incorporates a single-leg stancerenleg (e.g.
right leg) whilst trying to reach as far as possiblith the opposite leg (e.g. left leg). The maptnts stand in a
square at the centre of the grid with 8 lines editeg) from the centre at 45° increments (see Fidyre
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Figure 1: The Star Excursion Balance Test Layout RIn (SEBT)

Each of the 8 extended lines extending represeninttividual directions which each subject are megito reach
out with the most distal part of their reach fobhe eight directions consist of antero-lateral (Aahterior (A),

antero-medial (AM), medial (M), postero-medial (BMbpsterior (P), postero-lateral (PL) and latekyl A standard
tape measure (cm) was used to quantify the disténgcsubject had reached from the centre of thee(gge Figure
2) to the point that the subject managed to reémigaeach diagonal line. Set guidelines for eaieth were adhered
to (Figure 2) (8).

Trials were discarded if the examiner felt that

(1) The subject lifted the stance foot from the cenfrthe grid
(2) Subject lost his/her balance
(3) Subject did not touch the line with the reach fabile continuing to fully weight bear on the stareg.

Figure 2: Guidelines for each trial

Training protocol:

Balance training group participated in balancesg#as These classes consisted of a half hour ofifunad training
twice a week aimed at increasing balance. The progionsisted of various exercises on a fitball, fa@m balance
beam and ankle extension board. Five exercises panfermed on the fitball and five on the soft fokalance
beam, each exercise was performed for two mindies.ball exercises were as follows: ball sit anthhee, ball
balance seated with one foot alternating feet eSesgc, sit to standing to sit with ball, arm reaehted on ball and
ball rolls. Each of these exercises had the fléitybio become progressively harder as each indizidncreased
their balance. The sit to standing to sit and t@llexercises included a 5-sec rest period betweevements. The
soft foam balance beam exercises were as followS With alternating legs every 5-sec, tandem wajkiobject
pick up from floor, object move from shelf to flgoand chair raise. All exercises except the tandeatking
included a 5-sec rest period between repetitiohg dnkle extension board was used as an advancéowd{®).
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The control group was instructed to maintain usarcise and daily activities throughout the 6 wéaalkning
period.

Statistical Analyses

Standard descriptive statistics were used to rapedns, standard deviation, and range for baseliagacteristics.
Paired sample t-test, and t-test for independemifg used for determine significant differences rmgngroups and
between pre-test and post-test periods. Statisioalyses were conducted in SPSS, Version 16.0S9R§
Chicago, IL). Statistical significance was estdidid a priori aP<0.05).

RESULTS

In the pretest of SEBT, distance of reaching inheacdirection eight showed no significant diffecenbetween
control and experimental subjects (diagram 1). gt differences were seen between pre and pEsthing
distance using SEBT after the applying balancenitigi program for practice group in all directionk SEBT.

However the results not showed any difference betwme and post reaching distance in SEBT for obigtoup

(table 1).

Table 1: Mean and standard deviation of reaching ditance (centimeter divided by foot length multiplyby 100) of subjects of two groups
before and after applying exercise programs

groups directions Anterior anterolateral lateral steoolateral posterior Posteromedial media Antedial

Balance training Pre 72.87+4.42| 69.12+2.85 67.62+1.04 81.75+3.28 | 83.62+2.55 84.62+2.50 85.50+2 83.75+3.01

Post 78.68+2.33|  77.12+2.29 74.09+2.11 90.11+2.98 88.29+2.54 91.01+2.89 91.18+2.85 89.20+2.68

control Pre 73.50+2.54| 69.90+2.72 | 68.40+1.77 80.50+2.4§ 83.10+3.24 83.40+3.27 85.30+2.86 83+3.80
Post 74.28+2.51| 68.98+2.55 68.59+2.01 81.12+2.11 83.78+2.96 82.35+2.29 84.56+2.25 83.54+2.91

DISCUSSION

The purpose of this study was to consider the efféBalance training on dynamic postural contriol elderly
males. The results of the study showed that balamdeing for six weeks had a significant effect dynamic
postural control in active elderly males. The fimgh in the present study in line with the findimgdNagy et al (12),
Nitz and Choy (7), Hu and Woollacott (13), Wolfsehal (14) and Liu-Ambrose et al (10), and don'tire with

the findings of Buchner et al (11) that can be pib attributed to the type and time of trainingicBner et al in
their study used a combination of resistance amneepfol training while in the present study balam@ning were
used. The improvement of dynamic postural contigt tb balance training can be attributed to theeimse of
muscular strength, joints range of motion, neurmahtml of movements, psychological factors and isipg
overload over the information transferring througa three sensory systems of central nervous mesrhgwmisual,
vestibular, somatosensory systems). It has beemwtsgpthat the changes in the range of motion, teusgteength or
length can make disorder in dynamic postural conPecrease in muscular strength of lower extreréy result in
exposure of center of gravity against ankle joi@ttcan cause disorder in dynamic postural costnadl falling of
the elderly. The improvement of muscular strength cause displacement of gravity center to the jankle and
improve the dynamic postural control (15). As autesaccording to this research the increase ofdhge of motion
and muscular strength can have an important rolejmoving dynamic postural control. Although irnghesearch,
muscular strength and joints range of motion wesemeasured but it is proved that the balance esescave
increased these variables. Also, as the balanciaegcises which used in this research, especiadlydasigned like
the elderly daily motor tasks, the probable improeat in control of nervous movement, can cause tfomal

adaptations (16). balance exercise can have aimogmme of the sensory-motor system which is eiffecin

maintaining the dynamic postural control of theeeld (16). Balance exercise also improve dynamistyal

control by imposing overload over transferring mmf@ation through triple sensory systems of centrivous
mechanism (visual, vestibular, somatosensory) &wmovement system for maintaining dynamic postoatrol.

It has been proved that balance exercises improygipeption and increase neuromuscular coordingti@, 18).

On the other hand, the improvement of the eldeyhadhic postural control as a result of physicalreises can be
gained by the improvement of psychological factfrsubjects. From the theoretical point of viewygmlogical
factors such as fear, depression, stress, lowcselidence, low self-esteem and isolationism ireliattion with
physical internal factors and environmental factagsed increasing of fall risks of the elderly,(20).

In other words, any fall is accompanied with psyobical effects that can affect the falling riskdathe function of
the person. The evidence indicates that thergatationship between psychological disorders insidaf acts. The
findings indicate that any psychological factor aasimportant effect on the function of the peraod potentially
affects their physical function (19). The psychatady disorders may be related to the physical gbiéind
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performance of the older person and affect the@iction to the exercises. But it has been proves tina
psychological disorders of people can be improvwedxercises (21).

CONCLUSION

Regarding the results of the research, it seentsafiying the balance training programs can insgehe dynamic
postural control of the elderly. As a result, ttedamce training not only can improve the musculangth, but can
increase dynamic postural control and in this weyfall risk of the elderly is decreased.
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