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Abstract

Background: Falls are also the fifth leading cause of death among adults aged 65 years and older. Lower
extremity weakness and decreased balance are two important risk factors associated with falls in the older
population. Current research suggests that in order to produce effective outcomes, an exercise program for older
adults needs to be at least 10 weeks in length
Methods: 18 participants over the age of 60 years (17 female, 1 male; mean age 74 years) completed this pre-test-
post-test design. The participants tested on the following outcome measures 30-second Chair Stand test for lower
extremity strength, Four Square Step test (FSST) for dynamic balance, Timed up and go (TUG) test for mobility,
Activity-Specific Balance Confidence Scale (ABC) for balance confidence and GAITRite® for forward and backward
walking velocity. Participants attended a 45-minute group-based exercise program twice a week for 5 weeks at a
local church. The program included warm up, stretching, strengthening with resistance, and balance training.
Results: A significant difference was found in the pre- and post-test measures of backward gait velocity (p=0.034),
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Step test (FSST) for dynamic balance, Timed up and go (TUG) test for
mobility, Activity-Specific Balance Confidence Scale (ABC) for balance
confidence, and GAITRite® for forward and backward walking velocity
(Table 1).

Outcome
Measure

Purpose Reliability Validity

Timed Up
and Go test
(TUG)

Assesses mobility while
testing both static and
dynamic balance. In this
test, an individual will be
required to stand up from a
seated position, walk 10
feet, walk around a cone,
and then return to the chair
and a seated position. The
individual is timed [14].

-Test-retest (in
elderly adults):
adequate (0.56
ICC) [14].

-Inter-rater (in
elderly adults):
excellent (0.04
seconds between
testers) [14].

- Concurrent
(in elderly
adults): ability
to predict fall
risk showed
specificity of
60% and
sensitivity of
56% [14].

- Convergent
(in
community-
dwelling older
adults):
adequate
rating
between other
outcome
measures
(r=-0.55-0.66
)14

Four Square
Step test

(FSST)

Measures dynamic balance
and coordination through
stepping in four directions.
The individual is timed [15].

-Test-retest (in
geriatrics):
excellent (0.98
ICC) [15].

-Inter-rater (in
geriatrics):
excellent (0.99
ICC)15

-Concurrent
(geriatrics):
excellent with
Step Test
(r=-0.83) and
TUG (r=0.88)
but fair with
Functional
Reach
(r=-0.47) [15].

30-sec Chair
Stand test



Forward and backward walking: ProtoKinetics Movement Analysis
Software, PKMAS, (ProtoKinetics, LLC, Havertown, PA) was used to
collect footfall data and compute spatiotemporal gait measures using
an instrumented walkway, GAITRite® Mat (CIR Systems, Franklin,
NJ). The walkway consists of a 61 × 366 cm carpet embedded with
pressure sensors. Spatiotemporal gait measures collected on GAITRite®
walkways have been found to be valid and reliable in the elderly
[22-24].





This study had a number of limitations including the use of a sample
of convenience instead of having a control group. The absence of a
control group makes it difficult to know what part of the program had
the greatest effect, the exercise program or the social interaction
between group members. However, since there was significance in
several variables, one can assume that the main effect was due to the
exercises. Further randomized controlled trials are needed. Although
the sample size was small, it did not seem to impact the ability to see a
difference in function with treatment. Despite these limitations,
significant improvements were detected over time, which indicates that
this type of exercise program might be of great benefit to the older
population. There were also some technological errors with the
GAITRite® system which led to a few subjects being disqualified from
the results because of improper registration of their footfalls.

Conclusion
Based on the data that has been collected through this study, it can

be inferred that this 5-week group-based exercise program has proven
to be effective in improving forward and backward gait velocity and
decreasing the clinical risk for falls in older adults. It is therefore
recommended that elements of this program be incorporated into
physical therapy practice with sessions that are focused on achieving
improved gait velocity and decreased falls risk in older adults.
Additionally, upon conclusion of physical therapy treatment, older
adults should continue to participate in a community-based group
exercise program in order to improve strength, balance, and mobility
to enhance overall health and wellness and prevent future falls.
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