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 Background - Tests of standing balance are frequently included in 
neurological evaluations, few objective data are available to indicate how 
well individuals of different ages  should be able to maintain standing 
balance so the present study was carried out to establish the relationship 
between performance on timed balance tests and age. Methodology : 
Normal males and femal es (n=75) in the age group of 20-69 years were 
included in the study after they gav e their informed consent. The subjects  
were allocated to 5 groups according to their age. Group A – 20-29 years,  
Group B – 30-39 years, Group C – 40-49 year, Group D – 50-59 years, Group 
E – 60-69 y ears. Subjects stood without shoes with weight bearing lower 
extremities inside 18×20- inches wooden frame on a smooth and level  
surface. Subjects in each age group performed eight balancing activities and 
time was recorded for each activity on a digital stop watch. Results- All 
subjects balanced for 30 seconds with feet apart and with feet together both 
with their ey es open and with their eyes closed. A significant negative 
correlation existed between the age and timed bal ance on one leg with eyes  
open and eyes closed. Conclusion – The results of the present study showed 
that timed balance test scores decreased with ageing.  
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INTRODUCTION 
Balance is defined as the ability to maintain the 

projection of the body's center of mass within manageable 
limits of the base of support, as in standing or sitting, or in 
transit to a new base of support, as in walking. For many 
elderly subjects, the aging process is inevitably 
accompanied with restriction of the ability of independent 
movement and loss of balance.1Aging is associated with 
decline in the function of the sensory system,2,3,4 with the 
diminished muscle strength ,decreased muscle volume and 
mass, loss of muscle fibers, alterations in the motor units, 
changes in posture and decreased balance control.5 

 Adequate postural control depends on the 
integration of vestibular, somatosensory and visual 
information of the body motion.1 Loss of sensitivity in 
peripheral sensory systems has been reported so 
frequently in the elderly without diagnosable disease that 
these losses are widely regarded as a normal consequence 
of aging.6 

It is well established that certain features of 
postural support change during the advancing years of life 
so that the stability of posture can be a probl em with aging 
in the elderly.7,8 The particular aspects of  balance that 
decline with age and make older adults more prone to 
falling have not been identified specifically.9 This problem 
persists  because balance is a complex process involving 

the co-ordinated activity of many body segments to realize 
the goals of  postural tasks. To balance with the feet in 
place, as in quiet upright bipedal stance, requires  that the 
position of the body's center of gravity[COG] must be 
maintained v ertically over the potential region of stability 
at the base of support.10  

Age is often accompanied by balance disorders of 
age-related pathologies, for example osteoarthritis, stroke, 
parkinson's and alzheimer's disease, which hinder 
independent mobility and lead to postural instability. It is 
estimated that one third to one half of the population over 
65 years  presents some problems with balance control, as 
shown in literature.11Even balance tests , for which 
maximum timed end points[5-75 seconds] are established, 
do not specifically support the clinical appropriateness of 
the end points or support with objective data their 
description of changes in the capaci ty of older individuals 
to perform timed balance tests12,13.For exampl e potvin and 
tourtellotte14,15claimed that all young adult, healthy 
subjects can balance on one leg for 30 seconds with eye 
closed, but they  offered no data to support their claim. 
Studies often included comparison of the ability to 
maintain stance for groups of young and older people 
only5,16,17or compared middl e-aged and elderly people,4or 
include only a single age group.3Till now very few studies 
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have been done to find out effect of aging on timed bal ance 
test scores in Indian populations so the present study was 
undertaken.  

MATERIALS AND METHODOLOGY:  
The healthy subjects were 75 male and female 

volunteers who participated with informed consent in this 
study, which was approved by  the Insti tutional ethical 
committee of SPB physiotherapy college,Surat.  
 The volunteers were between 20 and 79 years of 
age with 15 or more volunteers in each decade of age.All 
subjects were able to follow instructions. Subjects  were 
excluded from the study if they were unable to follow 
instructions or had any exclusion criteria  like  vertigo, any 
neurological diagnosis that could account for possible loss 
in balance and falls such as CVA, Parkinson’s disease 
,cardiac problem, TIA, multipl e sclerosis, orthopaedic 
dysfunction of trunk and lower extremities such as 
fracture, surgery ,lower limb joint replacements ,were 
undergoing balance training or strength training for lower 
limb, were unable to walk without an assistive device, were 
dependent in activities of daily living. The volunteers 
consisted of employees of health-care insti tutions, patients 
with unrel ated problems, students of  physiotherapy 
college and their family members. Subjects were then 
assigned into 5 age groups.  Group A –  20-29 years,Group B 
– 30-39 years, Group C – 40-49 years, Group D – 50-59 
years, Group E – 60-69 years.15 subjects were taken in 
each age group. All subjects were asked to perform the 
eight balancing activities as mentioned below and 
instructed to maintain balance for 30 seconds. The goal of 
each activity was to balance for 30 seconds, an end point 
used by a number of previous investigators.2-5 

1. Balancing on two legs, with the feet 8 inches apart ( with 
eyes open) 

2. Balancing on two legs,with the feet 8 inches apart (with 
eyes close) 

3. Balancing on two legs,with the feet together (with ey es 
open) 

4. Balancing on two legs,with the feet together(with ey es 
close) 

5. Balancing on right leg (with eyes open) 
6. Balancing on right leg (with eyes close) 
7. Balancing on left leg(with eyes open) 
8. Balancing on left leg (with eyes close) 

The subjects were asked to stand without shoes with 
weight bearing lower extremities inside 18- by 20- inches 
frame on a smooth and lev el surface .Time was recorded 
for each activity on a digital stop watch. Each subject was 
permitted five attempts per activity to reach the 30 
seconds goal .If  the subject did not reach 30 seconds goal, 
the best of the five timed trials was recorded.18 

         All subjects performed two-legged activities before the 
one-l egged activities. They were allowed to rest as 
necessary and to alternate between l egs as they wished 
during one-legged balance. If any of the following events 
occurred before 30 seconds had lapsed,timed trial was 
stopped and time recorded.  
a. During two legged balance, any displacement of the feet 

on the floor; 
b. During one legged balance,any use of the arms or 

the contralateral leg for support such as bracing 
non-weight bearing lower extremity against the 
weight bearing lower extremity, hopping on the 
weight bearing lower extremity, or moving the 

weight bearing lower extremity outside the confines 
of the frame; and 

c. Opening the eyes during the ey es closed activities  

RESULTS: 
        Although a few old subjects required more than a 
single trial , all subjects balanced for 30 seconds with feet 8 
inches apart and with feet together both with their ey es 
open and with their eyes closed. One legged bal ance 
activities were not, however, accomplished for 30 seconds 
by all subjects. The test results for the 5 groups are 
summarized in table 1.  
        The mean duration that one legged balance could be 
maintained was longer with the eyes open than with the 
eyes closed. Similarly a larger percentage of subjects failed 
to balance for 30 seconds with the eyes closed than with 
the eyes open.  
        The mean amount of time subjects could maintain 
balance on one leg and the percentage of subjects balancing 
for 30seconds diminished with age. A significant 
relationship existed between the age and time balanced on 
one leg with eyes open and closed when analysed using a 
correlation test.(Table II) 
Table I:  Comparison of variables in different age 
groups. 

 Group A Group B 
 Mean(SD) Mean(SD) 
Feet Apart(eyes open) 30(0) 30(0) 
Feet Apart(eyes close) 30(0) 29.2(2.99) 
Feet together(eyes open) 30(0) 30(0) 
Feet together(eyes close) 28.6(4.095) 27.13(5.49) 
Right leg (eyes open) 29.6(1.083) 28.06(4.35) 
Right leg (eyes close) 23.93(8.8049) 22.66(8.490) 
Left leg (eyes open) 26.66(5.87) 28.46(3.30) 
Left leg (eyes close) 14.6(6.194) 14(3.74) 

Table II: Correlation between the age and time 
balanced on one leg  

Variable r p 
Time for balancing on right leg Eyes 
open -0.4997 <0.0001 
Time for balancing on right leg Eyes 
close -0.5585 <0.0001 
Time for balancing on left leg Eyes 
open -0.4172 <0.0001 
Time for balancing on left leg Eyes 
close -0.5045 <0.0001 

DISCUSSION 
      The present study gave objective information regarding 
standing balance. Although tests of standing balance are 
frequently included in neurological examinations, few 
objective data are available to indicate how well individuals 
of different ages should be able to maintain standing 
balance.  

Results of the present study suggested that an 
inability to maintain bal ance for 30 sec while the feet are 
together is abnormal, whether the eyes are open or closed 
in individuals from 20-69 years of age and showed a trend 
toward age-rel ated declines .This finding are consistent 
with the report of potvin,Tourtellotte14,15 and Richard w. 
Bohannon et al18.The mean time scores reported for one-
legged balance in this study were somewhat lower, at least 
in the younger age group, than they would have been if an 
upper limit of 30 seconds had not been established.  

Analysis demonstrated that an inverse relationship 
persists between age and balance. This suggests that 
grouping according to age is required if normative data is 
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to be obtained. The findings of the present s tudy are in 
agreement with previous studies examining balance during 
quiet stance showing increased body sway in the 
elderlies2,16,17,19 .It is known that the body sway increases 
also with deficit of information from one of the sensory 
systems: visual, vestibular or somatosensory4 but the 
values increased significantly in the absence of visual 
information (with ey es closed) in each age group examined 
in the present study. Interesting to note is that the 
combination of sensory deficit (visual, somatosensory or 
both) with advancing age is likely responsible for the 
postural instability. 
                The limited number of subjects in the study 
prev ents the use of these results as true normative values 
for balance, as does the nature of the sample (i.e., 
volunteers rather than randomly selected subjects).The 
information does, none the less, indicate the level of 
balance for subjects of different ages.  

CONCLUSION 
       The results of the present study showed that decrease 
in timed balance test scores with ageing.The duration that 
individuals are able to maintain standing balance on one 
leg is highly related to age.  
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