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Abstract - Introduction: With compromised strength, flexibility, and reaction time, elderly are higher risk of falling which 
frequently result in injury, health problems, reduced quality of life, and premature death.  Purpose: Balance exercises can be 
effective in increasing stability, thus a factor in fall prevention. The purpose of this study was to assess the effectiveness of 
non-supervised, independent static balance training on balance. Methods: A total of 22 females (81.8 ±5.8 yrs) residing in a 
senior retirement centre were randomly assigned to an experimental group or a control group. Assessments included: 30-
Second Chair Stand Test (CST) repetitions, Timed 8-ft Up and Go Test (TUG), and the Berg Balance Scale (BBS).  The 
experimental group engaged in standing, static balancing and mild leg exercises approximately 15 minutes per session, 
3x/wk for 11 weeks. All exercises were done while secured within an aluminium cage independent of spotters. The control 
group was given fall prevention literature and both groups continued their group exercises consisting of stretching and 
rhythmic activities in the seated position. Results: Pre- and post-test results before and after the 11-week intervention yielded 
significant (p<0.05) improvement for the Experimental group over the Control group in the 30-Second Chair Test 
repetitions, in the Timed 8-ft Up and Go Test, and in the Berg Balance Scale. Conclusion: Static balance exercises conducted 
independently without safety supervision led to improvements in balance, and functional ability in elderly women. The 
experimental group improved BBS falling risk from high to moderate following unattended intervention allowing staff to 
tend to other duties.   
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I. INTRODUCTION  
 
Falls are the leading cause of injuries and death 
among the elderly. One in three adults 65 and older 
hospitalized for fall-related injuries annually1,2 and 
20% fracture patients die within a year of their injury 
while approximately 30% sustain injuries that 
interfere with independent living.3 It is estimated that 
the number of hip fractures will exceed 500,000 by 
the year 2040 and that total direct cost of all fall 
injuries for elderly is expected to reach to $54.9 
billion by 2020.4 Inactivity, muscle weakness, and 
compromised balance contributes to an increased risk 
of falling. Furthermore, with a reduction in bone mass 
in the elderly, falls often lead to fractures which can 
result in extended medical and health care, severe 
health problems, and premature death. While post fall 
victims generally limit their activity, many elderly 
lead sedentary lives not because they have fallen, but 
because they fear falling, thereby progressing muscle 
weakness. Multidimensional physical exercises5-7, 
such as combined balance board, single leg standing, 
and tandem standing can improve functional 
balance8, but such exercises are suited for a more 
mobile population and may be and may be potentially 
dangerous for older individuals  unless attended by a 
supervisor.  The purpose of this study was to assess 
the effectiveness of independently conducted static 
balance exercises within a safe environment on 
balance and functional ability in elderly women. 
Depending on the frailty and strength of the elderly, 

such exercises post an inherent risk of falling unless 
attended by one or more trained supervisors. 
II. METHODS 
 
Subjects (N=22) consisted of elderly females (81.8 
±5.8 yrs, 69.5 ±103 kg, 153 ±22.8 cm) residing in a 
retirement living facilities. Once permission had been 
granted by the directors of the facilities, the 
researchers solicited for volunteers at a mutual 
gathering. Prior to asking for volunteers, a brief 
introduction to the study was presented, followed by 
a question and answer session. Those who chose to 
volunteer were asked to sign an informed consent 
document approved by the University’s Institutional 
Review Board (IRB) and subsequently asked to 
complete an exercise readiness, and a demographic 
questionnaire as initial screenings for health issues. 
Following exclusion of potential subjects presenting 
with severe physical impairment, dementia, the 
remaining group was randomly divided into a 
treatment group and a control group by using a 
standard table of random numbers. Pre- and post 
balance and functional ability was assessed using the 
following previously validated (r=.92 - .98) tests: 30-
Second Chair Stand Test (CST)5,6, 8-ft Up and Go 
Test (8UG)9-11, and Berg Balance Scale (BBS)12 (26). 
The treatment group performed a series of selected 
balancing exercises which were initially done for 30s 
each, then progressing to 60s each over the 11-wk 
course of the study. All exercises were conducted 
3x/wk inside a specially constructed, stable aluminum 
frame. Once inside the frame the participant were 
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fitted with a vest having shoulder epaulettes through 
which 2.54 cm nylon rock-climbing webbing was 
secured to the top of each corner of the frame. The 
straps were adjusted to each individual’s height and 
maintained appropriate slack so that in the event of 
balance issues during exercises the  would halt a fall. 
On the first day the attendant illustrated the secure 
nature of the frame in order to establish trust in the 
frame and to feel comfortable in exercising 
independently without the need for constant 
“spotting” by the attendant.  After initial orientation, 
the attendant’s only duties were to help the 
participant in and out of the vest and to place any 
object front of the participant for the selected activity. 
The straps were adjusted for each individual to 
prevent falling.  For leg strengthening participants 

performed step ups on progressively higher steps 10 
cm to 20 cm activities included one-quarter standing 
squats and 4 or 6 in. (10.2 cm; 15.2 cm) platform 
step-ups. 
 
III. RESULTS AND DISCUSSION  
 
Significant (p<0.05) improvement as illustrated in 
Table 1 was demonstrated by the experimental group 
both the CST (2.9 vs -1.2) and the UGT test (-4.7s vs 
0.8 s) as the control group showed a slight decline in 
both. Comparison of the Berg Balance Scale 
performance between the groups yielded significant 
(p<0.01) improvement for the experimental group 
over the control group (+11.3 pts. vs. -2.3 pts.)    

 
Table 2. Pre- and Post-Means, ±SD and Significance each Measured Dependent Variable. 

Variable Pre-
Mean 

SD Post-
Mean 

SD F P 

Chair Stand (Exp) 
 

Chair Stand (Cntrl) 

5.56 
 

6.20 

2.26 
 

2.52 

8.44 
 

5.20 

1.51 
 

3.22 

 
64.57 

                         
<0.05 

Up & Go (Exp) 
 

Up & Go (Cntrl) 

17.67 
 

13.80 

5.60 
 

3.93 

12.94 
 

14.61 

3.07 
 

4.11 

 
17.49 

 
<0.05 

Balance (Exp) 
 

Balance (Cntrl) 

19.25 
 

17.25 

2.84 
 

5.01 

32.22 
 

12.24 

4.66 
 

4.43 

 
107.77 

 
<0.05 

 
The treatment resulted in significantly greater 
improvement in Chair Stand repetitions and in the Up 
and Go tests (Figure 1). Initially, both groups fell in 
the category of high risk for falling according to the 
BBS scores. Post-test indicated that the experimental 
group advanced from a score of 19.25 to 32.00, thus 
ascendin into the medium risk category while the 
control group declined from 17.25 to 12.24 putting 
them at a higher risk of falling than where they were 
previous to the beginning of the study.  Additionally, 
the series of step-up exercises significantly improved 
function.  
 
Typically, recommended activity to improve balance 
include fully supervised clinical or home-based 
activity such as walking 13,14 balance, strengthening, 
and endurance exercises15,16. While this training has 
been shown to be effective in reducing falls, the 
training equires supervision by attendants which is 
often both cost and workforce prohibitive. Hence, 
physical activity for elderly consist primarily of 
seated exercises, contributing little to balance. The 
current study utilized a specially designed frame that 
secured the participant, thus eliminating hands-on 
supervision. This security factor encouraged the 
participants to comply more closely with the exercise 
protocol. Once participants ‘trusted’ the equipment, 
they were no longer hesitant to execute the exercises 
properly, thus gaining the maximum benefit of the 

activity.   In conclusion, static balance training and 
stair-step training performed three times per week for 
just 15 minutes per session was found to be effective 
in improving both balance and functional capacity in 
elderly subjects who trained independent of close 
supervision. 
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