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Abstract: Background: This study is intended to find out the effect of aging on postural sway in older individuals. While performing 

ADL activities, requires performing more than one task simultaneously. In this study we are comparing between two population adults 

and geriatric. As the age increases, because of the degenerative changes balance decreases. Methodology: In this study, standing posture 

is used for balance examination with the use of balance master. Healthy young and older individuals are taken for examination and on 

balance master, postural sway was measured. Sensamove balance master has (0.510 – 0.815) intraclass correlation coefficient reliability 

and (0.535 – 0.705) pearson correlation coefficient validity as compared to gold standard force plate. Result: This study showed balance 

performances, in adults 97.25% and in geriatric 88% in standing task, 91.75% in adults, front deviation was 0.13 º and in geriatric, 0.67 

º; in adults, back deviation was0.27 º and in geriatric, it was 0.65 º; in adults, right deviation was 0.14 º and in geriatric, it was 0.76 º; in 

adults, left deviation was 0.18 º and in geriatric, it was 0.58 º. Conclusion: There is significantly increased postural sway in geriatric 

population as compared to adults. 
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1. Introduction 
 

Postural stability is defined as the ability to maintain or 

control the centre of mass in relation to the base of support.
1-

3
 Balancing is the process by which postural stability is 

maintained.
4 

 

The control of the posture is maintained by a complex 

central sensorimotor system which integrates information 

from the vestibular, visual, and somatosensory systems. This 

coordinates posture mechanisms in such a way than neural 

command to the posture-stabilizing muscles of leg and trunk 

can be corrected almost instantaneously for deviation in 

balance.
5 

 

Postural control involves cognitive as well as sensory 

processes in the organization and integration of sensory 

information under both static and dynamic conditions.
6,7

 

These cognitive processes could include the attention needed 

to perform the task, arousal, motivation and 

judgment.
8
Postural adjustment requires cognitive processing 

and more attention.
9
Attention described as the capacity or 

resources for processing information.
10 

 

Cognitive processing plays an important role in motor 

performance
11

. A series of cognitive processes are proposed 

to be involved in executing a motor skill, including stimulus 

identification, response selection and schema retrieval from 

long term memory.
10,11 

 

Significant declines in all the major sensory and motor 

inputs that contribute to balance with age have been 

reported
12-19

, although it has not been shown whether there 

are variable rates of decline among these systems and in 

consequence whether there are age-associated changes in the 

importance of each of these sensory systems to balance 

control. In a previous paper, sensory and motor contributions 

to stability were examined in elderly institutionalized 

subjects
20

. 
 

The aim of this study was first to estimate the level of the 

central reorganization process by investigating the 

automaticity in upright standing in the elderly by 

simultaneous performance of balance. Secondly, to show 

whether an important characteristic of the central 

reorganization process of postural control after the gradual 

decrease in the somatosensory system in the older 

population is present. Thirdly, an attempt has been made to 

integrate rehabilitation practices with aspects of 

neuroscience. 

 

Most studies that have assessed associations between 

sensory systems and increased body sway on firm surfaces 

have shown that impaired vibration sense shows the 

strongest correlation
21-24

. Whilst a number of studies have 

not found a significant association between impaired 

proprioception and increased body sway, this could be 

because of the acknowledged imprecision of the clinical 

tests used
22,24

.  

 

In a previous study of hostel residents, Lord et al. found that 

both reduced proprioception as measured quantitatively and 

tactile sensitivity were related to increased sway
20

. Only one 

study, that by Lichtenstein et al., has reported a significant 

association between vision (near visual acuity) and sway, 

whilst a number of reports have found negligible 

associations between vestibular function and sway
20,22

.  

 

Lord et al. have extended this work by examining which 

sensory and motor factors are associated with sway when 

peripheral input has been altered, that is by having subjects 

stand on a compliant (foam rubber) surface. Under this 
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condition with eyes open, reduced vision and strength, in 

addition to impaired peripheral input, were significantly 

associated with increased sway, whilst under this condition 

with eyes closed, strength and reaction time played 

significant roles
20

.  

 

Therapists should take into account the role that concurrent 

cognitive tasks play in the performance of simple motor skill 

such as standing. They should incorporate more 

opportunities to practice dual tasks in the clinical setting to 

better prepare patient or person to adequately respond and 

adapt to their everyday environments and to prevent the risk 

of fall.
21 

 

Many daily activities require performing more than one task 

simultaneously, such as standing while engaging in a 

conversation. By asking individuals to perform two 

concurrent tasks, we are able to evaluate how attentional 

capacity can be shared and how performance is affected. 

 

2. Methodology 
 

1. Participants 

Healthy geriatric population and adults, age group above 60 

for geriatric individual and age group between 20-40 were 

included in our study. Data was collected from the different 

areas of Ahmedabad. Both genders were taken for the study. 

Written consent forms were taken from all the participants. 

 

Inclusion criteria: 

 Age group above 60 for geriatric and 20-40 for adults 

 Both the genders were included 

Exclusion Criteria: 

 Previous injury that can affect balance 

 Any neurological and cognitive impairment 

 Balance disorder and visual disorders 

 

2. Apparatus  

The sensamove balance master apparatus was used in this 

study. It consists of a spinning top, with the USB is a laptop 

and the matching program connected. Thus, the test can be 

done almost anywhere. In many studies authors have found 

that sensamove balance master has 0.510 – 0.815 intraclass 

correlation coefficient reliability and 0.535 – 0.705 pearson 

correlation coefficient validity as compared to gold standard 

force plate
37

. In other studies they found that sensamove 

balance master is reliable and valid to check for balance and 

they compared the results with berg balance scale, functional 

reach test, Tinetti – test
38

. 

 

3. Measurement Procedure 

Subjects were instructed to remove their shoes but not socks. 

15 seconds practice trail was administered. After practicing 

the trails, the subject was asked to stand on the balance 

master. Subject was asked to stand on balance master for 30 

seconds. 

 

4. Subject’s Position: 

Standing with hand by the side. 

 

 

 

3. Results 
 

Table 1: Descriptive Statistic For Front, Back, Left and 

Right Postural Sway (in Degrees) in Standing Posture for 

Geriatric and Adults. (Mean Values) 
Standing Balance Adults Geriatric 

Performance (%) 97.25 88 

Front Deviation 0.13 0.67 

Back Deviation 0.27 0.65 

Right Deviation 0.14 0.76 

Left Deviation 0.18 0.58 

 

 
Graph 1: Balance Performance in Standing Still in 

Percentage 

 

4. Discussion 
 

This study was conducted to investigate the effect of aging 

in geriatric population in standing on balance master. 

Postural sway was compared with adult parameters in all the 

directions for geriatric population. 

 

In this study subjects were standing on balance master for 30 

seconds and the data were compared between two 

population i.e. adults and geriatric with percentage of 

postural sway, front, back, left and right deviation by using 

Balance Master to analyze balance in our study standing still 

shows 97.25% for adults and 88% in geriatric population. 

 

Postural control in the elderly was studied using a cognitive 

approach. The results of this study show a significant 

increase in postural sway under single-task conditions in 

older subjects compared with younger ones. There is also a 

significant increase in postural sway in both age groups 

while performing dual-task tests. The study showed that 

postural adjustments require cognitive processing and more 

attention
9 

 

In our study the postural sway in all the directions were, 

front deviation in adults it was 0.13º and in geriatric it was 

0.67º; back deviation in adults it was 0.27º and in geriatric it 

was 0.65º; right deviation in adults it was 0.14º and in 

geriatric it was 0.76; left deviation in adults it was 0.18º and 

in geriatric it was 0.58º. 

 

Teasdale et al.showed that as the sensory information 

decreased, the postural task became increasingly difficult for 

older subjects and required more of their attention 

capacity
26

.  
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The same trends of results were found in two other studies. 

These findings suggest that the central reorganization 

process accompanies a decrease in the somatosensory 

system in old subjects. Our study suggests that there is a 

successful central reorganization process at the same level of 

interference in both age groups
27,28

. 

 

Some authors found that aging slows monosynaptic ankle 

reflexes in old people. These findings of age decrements in 

monosynaptic reflexes seem reasonable, because the speed 

with which neural impulses travel along peripheral nerves is 

slowed with age
29,30,31

. 

 

Our study found that there is greater decrement in 

performance of balance in standing posture compared to 

geriatric population. This results shows that there may be 

decrease in the somatosensory functions in older population 

as well as because of the degenerative changes, can be the 

reason for reduced balance. 

 

-In sum, the present results demonstrated that postural sway 

during standing on a compliant surface was greater when the 

difficulty of the concurrent cognitive task increased. This 

finding supports the notion that cognition and motor 

performance are related
32

. 

 

Older individuals experience deterioration of the sensory 

systems involved in postural control, hence, the central 

nervous system might need more attention to maintain 

appropriate control of posture to compensate for this 

reduction in sensory information
34-36

.  

 

Shumway Cook et al found the same decrement in 

performance of postural stability between young and old 

healthy adults. A more challenging postural condition such 

as standing on a compliant surface or the performance of a 

secondary cognitive task in postural stability varies between 

the two groups. These authors found that in contrast to the 

young and healthy, the older adults with a history of falls 

and postural stability problems were significantly affected 

by a simple cognitive task
33

. 

 

5. Conclusion 
 

There was significant increase in postural sway in all the 

directions and balance performance in older individuals 

compared to adult age groups. 

 

References 
 

[1] Horak FB. Clinical measurement of postural control in 

adults. Physical therapy 1987; 67: 1881-1884. 

[2] Shumway cook A, Woollacott MH. Motor control: 

Theory and practical applications.Baltimore, MD: 

Williams and wilkins,1995. 

[3] Shumway cook A, Mc collum G. Assessment and 

treatment of balance deficits. In : Montgomery PG, 

Connolly BH, eds. Motor control and physical therapy 

: theoretical framework and practical applications. 

Hixson , ten :Chattanooga group Inc ;1991 :123-137. 

[4] Sarah L. Westcott, Linda Pax, Lowes, Pamela K 

Richard Evaluation of postural stability in children: 

current. Theories and assessment tools. Physical 

therapy, 1997; 77(6):629-645. 

[5] Melzer N. Benjuya J. Kaplanski Age-Related Changes 

of Postural 

[6] Control: Effect of Cognitive Tasks Gerontology 

2001;47:189–194 

[7] Shumway-cook , A Woollacott MH. Attentional 

demands and postural control: The effect of sensory 

context. J Gerontol med sci.:2000 55A:M10-M16. 

[8] Woollcott M, Shumway-cook A. Attention and the 

control of posture and gait: A review of an emerging 

area of research. Gait and posture.2002;16 :1-14. 

[9] Huang HJ, Mercer VS. Dual-task 

methodolody.Application in studies of cognitive and 

motor performance in adults and children.pediatric 

physical therapy 2001; 13 : 133-140. 

[10] I.Melzer, N.Benjuya, J.Kaplanski.Age related changes 

of postural control: effect of cognitive tasks. Physical 

therapy, 2001; vol.47:189-194  

[11] Schmidt RA.Motor control and learning: A Behavioral 

emphasis, 2
nd

 ed. Champaign, I II: Human kinetics 

publishers; 1988. 

[12] T.Mulder.A process oriented model of human motor 

behavior: towards a theory based rehabilitation 

approach. Physical therapy, vol.71 (2); Feb. 1991:157-

164. 

[13] Pitts DG. The effects of aging on selected visual 

functions. In: Sekuler R, Kline DW, Dismukes K, eds. 

Aging in human visual functions. New York: Liss, 

1982.  

[14] Verbaken JH, Johnston AW. Population norms for 

edge contrast sensitivity. Am Optom Physiol Opt 

1986;63:724-32.  

[15] Kaplan FS, Nixon JE, Reitz M, Rindfleish L, Tucker J. 

Age-related changes in proprioception and sensation of 

joint position. Acta Orthop Scand 1985;56:72-4.  

[16] Thornbury JM, Mistretta CM. Tactile sensitivity as a 

function of age. J Gerontol 1981;36:34-9.  

[17] Whanger AD, Wang HS. Clinical correlates of the 

vibratory sense in elderly psychiatric patients. J 

Gerontol 1974;29:39-45.  

[18] Mulch G, Petermann W. Influence of age on results of 

vestibular function tests. Ann Otorhinolaryngol 1979; 

88(suppl 56 no 2):1-17.  

[19] Larsson L. Morphological and functional 

characteristics of the aging skeletal muscle in man: a 

cross-sectional study. Acta Physiol Scand 1978;suppl 

457:1-36.  

[20] Welford AT. Motor performance. In: Birren JE, Schaie 

KW, eds. Handbook of the psychology of aging. New 

York: van Nostrand Reinhold, 1977. 

[21] Lord SR, Clark RD, Webster IW. Postural stability and 

associated physiological factors in a population of aged 

persons. J Gerontol (Med Sci) 1991;46:M69-76. 

[22] Era P, Heikkinen E. Postural sway during standing and 

unexpected disturbance of balance in random samples 

of men of different ages. J Gerontol 1985;40:287-95.  

[23] Brocklehurst JC, Robertson D, James-Groom P. 

Clinical correlates of sway in old age: sensory 

modalities. Age Ageing 1982;11:1-10.  

[24] MacLennan WJ, Timothy JI, Hall MRP. Vibration 

sense, proprioception and ankle reflexes in old age. J 

Clin Exp Gerontol 1980;2:159-71.  

Paper ID: 14081503 1589



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438 

Volume 4 Issue 8, August 2015 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[25] Duncan G, Wilson JA, MacLennan WJ, Lewis S. 

Clinical correlates of sway in elderly people living at 

home. Gerontology 1992;38:160-6.  

[26] Yvette Blanchard Sch, Shannon Caret, Jo celyn coffey, 

Alison cohen, Trisha Harris, Stephanie Michlik, 

Geraldine L. Pellecchia.The influence of concurrent 

cognitive tasks on postural sway in children. Pediatric 

physical therapy, 2005(17):189-193. 

[27] Teasdale N, Bard C, LaRue J, Fleury M: On the 

cognitive penetrability of posture control. Exp Aging 

Res 1993;19:1–13. 

[28] Anderson G, Yardley L, Luxon L: A dual-task study of 

interference between mental activity and control of 

balance. Am J Otol 1998;19: 632–637. 

[29] Brown LA, Shumway-Cook A, Woollacott MH: 

Attentional demands and postural recovery: The 

effects of aging. J Gerontol A Biol Sci Med Sci 

1999;54:165–171. 

[30] Woollacott MH, Inglin B, Manchenter D: Response 

preparation and posture control in the older adult; in 

Joseph J (ed): Central Determinants of Age-Related 

Decline in Motor Function. New York, Academy of 

Sciences, 1988, pp 42–51. 

[31] Carel RS, Korczyn AD, Hochberg Y: Age and sex 

dependency of the Achilles tendon reflex. Am J Med 

Sci 1979;278:57–63. 

[32] Laufer AC, Schweitz B: Neuromuscular responses 

tests as predictors of sensory-motor performance in 

aging individuals. Am J Phys Med 1968;47:250–263. 

[33] Geraldine L. Pellecchia. Postural sway increases with 

attentional demands of concurrent 

[34] cognitive task. Gait and Posture 18 (2003) 29_/34 

[35] Shumway-Cook A, Woollacott M, Kerns K, Baldwin 

M: The effects of two types of cognitive tasks on 

postural stability in older adults with and without a 

history of falls. J Gerontol A Biol Sci Med Sci 

1997;52:M232–M240 

[36] Alexander NB: Postural control in older adults. J Am 

Geriatr Soc 1996;42:93–108. 

[37] Stelmach GE, Zelaznik HN, Lowe D: The influence of 

aging and attentional demands on recovery from 

postural instability. Aging (Milano) 1990;2:155–161. 

[38] Pashler H, Johnston JC, Ruthruff E: Attention and 

performance. Annu Rev Psychol 2001;52: 629–651. 

[39] Sandra Paukowits, Dr. Thomas stoggl : validity and 

reliability of sensamove balance master with force 

plate. SS 2013 

[40] Blum and Korner – bitensky : reliability and validity of 

sensamove balance master with gold standard balance 

scale. 2002 

Paper ID: 14081503 1590




