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BTrackS: A Low-Cost, Portable Force Plate for 
Objectively Measuring Balance Deficits and Fall Risk
DANIEL J. GOBLE, PHD, NIYATI BAWEJA, PT, AND HARSIMRAN S. BAWEJA, PT, PHD

One of the greatest chal-
lenges facing home health-

care professionals is the de-
termination of balance deficits 
and fall risk, as a greater num-
ber of older adults are aging 
in place. Indeed, older adults 
are known to fall frequently 
(>25% of all older adults fall an-
nually) and suffer devastating 
fall-related consequences such 
as broken bones and traumatic 
brain injury. Falls are the num-
ber one preventable cause of 
long-term disability and death 
in older adults (Centers for Dis-
ease Control and Prevention, 
2013). 

There are many clinical tests 
for assessing balance and fall 
risk in the home (e.g., Timed 
Up and Go, Berg Balance Test, 
Tinetti Balance Assessment 
Tool). However, these popular 
methods are inherently subjec-
tive and/or lack the sensitivity 
necessary to determine subtle 
balance deficits. In contrast, a 
“gold standard” method exists 
for balance and fall risk as-
sessment in the form of a force 
plate medical device. Force 
plates objectively determine 
balance by sensitively measur-
ing the “Postural Sway” of an 
individual. Postural sway is a 
biomechanical concept repre-
senting sustained oscillatory 
motion about a fixed postural 
position during standing. Scien-
tific evidence shows that older 
adults with greater postural 
sway have increased risk of fall-
ing within the next 12 months 
of life (Park et al., 2014).

device) called the BTrackS 
Balance Plate. Along with the 
plate, comes user-friendly 
software called BTrackS As-
sess Balance for the assess-
ment of balance deficits and 
fall risk. Figure 1 shows the 
simple BTrackS testing setup 
whereby, an individual stands 
on the BTrackS Balance Plate 
while postural sway is mea-
sured by the BTrackS Assess 
Balance software. The proto-
col used for this assessment 
is the BTrackS Balance Test, 
which has been shown to be 
both ecologically valid and re-
liable for testing community-
dwelling older adults (Levy et 
al., 2018). The protocol con-
sists of four, 20-second trials 
of quiet standing with eyes 
closed, hands on the hips, and 
feet shoulder width apart.

Figure 2 shows the main 
balance and fall risk results re-
ported following the BTrackS 
Balance Test. On the left of the 
report is the postural sway 
value of the individual tested, 
determined as the average 
total center of pressure path 
length calculated from trials 2 
to 4 (trial 1 is for familiariza-
tion only). The postural sway 
value is then used as the basis 
for determining the middle re-
sult reported, which is a per-
centile ranking for the test. 
Percentile rankings are based 
on age and sex-based norma-
tive data from over 16,000 
individuals (Goble & Baweja, 
2018). Lastly, the result on the 
right of the report is the fall 

There has been limited in-
home use of force plate tech-
nology for balance and fall risk 
assessment due to practical 
barriers. Force plate devices 
are often expensive, costing as 
much as $100,000. Second, tra-
ditional devices largely fail to 
deliver the portability neces-
sary to accommodate regular 
home healthcare visits due to 
their weight, external power 
requirements, and structural 
reinforcement needs. Lastly, 
force plates generally lack 
user-friendly software proto-
cols that are time efficient, reli-
able, and intuitive.

In response to these limi-
tations, the Balance Tracking 
System (BTrackS) was created 
in 2013. BTrackS consists of a 
low-cost (<$2,000) and porta-
ble (<7 kg, USB-powered) force 
plate (FDA class 1 registered 

Figure 1. BTrackS testing setup for a 
fall risk assessment.
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plate in real time. More tra-
ditional exercise interventions 
might also be useful in mitigat-
ing fall risk through a reduction 
in postural sway. For example, 
a recent study showed that the 
resistance-based “GeriFit” pro-
gram reduced postural sway in 
100% of older adults who were 
categorized as having high risk 
by BTrackS at baseline (Goble 
et al., 2017).

In summary, BTrackS is an 
evidence-based tool that pro-
vides an objective and reliable 
measure of balance deficits 
and fall risk. Given its low cost 
and portability, it can be feasi-
bly integrated into any home 
therapy program, while po-
tentially offering a significant 
return on investment through 
medical insurance reimburse-
ment possibilities. Further, 
BTrackS is intuitive to use and 
supports rapid test administra-
tion. Taken together with the 
cost burden associated with 
fall injuries, BTrackS can help 
home healthcare professionals 
provide an improved standard 
of care and establish the need 
for medically necessary ther-
apy interventions. 
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risk assessment for the indi-
vidual tested. Fall risk assess-
ments are categorized as LOW, 
MODERATE, or HIGH based on 
the number of standard devia-
tions an individual’s postural 
sway value is from an average 
healthy young adult’s result. 
Within one standard deviation 
or better is considered LOW 
risk, 1 to 2 standard deviations 
are MODERATE risk, and 2 or 
more standard deviations are 
HIGH risk.

According to a BTrackS in-
ternal report (Goble, 2018), the 
fall risk assessment of LOW for 
older adults equates to a 29% 
likelihood of falling in the next 
12 months. This likelihood 
rises to 42% for those individu-
als in the MODERATE category, 
and to 51% for those in the 
HIGH category. Those individu-
als with MODERATE and HIGH 
risk assessments should be 
targeted for balance interven-
tion programs implemented by 
physical therapists and other 
healthcare professionals.

With respect to balance in-
terventions, the most recent 
BTrackS Assess Balance soft-
ware includes biofeedback-
based training protocols that 
allow BTrackS to also be used 
as a means of training postural 
sway. These protocols teach 
individuals to control body 
sway by requiring them to shift 
their weight into target zones 
indicated on an image of the 

Figure 2. BTrackS fall risk assessment results output.
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