“Functional fitness" has been defined as having the physical capacity
to perform activities of daily living in a safe and independent manner
without undue fatigue’ Some fitness professionals refer to this as
“strength you can use.” One of the most popular techniques touted to
improve functional fitness is the use of unstable surface training. Training
implements employed to induce instability include wobble boards, foam
rollers, stability balls, balance discs, and BOSU devices, among others.

According to proponents, training on an unstable surface imposes a
greater challenge to the neuromuscular system, thereby eliciting maxi-
mal improvements in human function. Indeed it has been shown that
unstable surfaces are valuable in rehabilitation settings, particularly in
helping to alleviate symptoms associated with lateral ankle sprains.™
There also is a substantial body of research showing that performing
abdominal and lumbar exercises on unstable implements increases activ-
ity of the core musculature compared to similar movements performed
on a stable surface.”™ ¢ And there is some evidence that training in an
unstable environment may help to improve proprioception in the lower
body musculature," * potentially by enhancing sensory perception.
Whether these enhancements translate into better performance of
activities of daily living, however, is open for debate.

A problem with the practical application of unstable surface training
is that it often fails to take into account the concept of specificity. The
“Specific Adaptation to Imposed Demands” (SAID) principle dictates
that optimal transfer of the exercise benefit is achieved when move-
ments most closely match those of a given task. Considering that the
vast majority of everyday activities are carried out in a stable environ-
ment, it therefore follows that functional transfer will be optimized by
training on stable surfaces. This is consistent with research by Yaggie and
Campbell,* who found that although training on a BOSU® ball improved
subjects’ ability to stand quietly, it failed to improve functional markers
of strength, balance, and power.

Moreover, it is important to note that people commonly lose func-
tional ability due to a loss of muscle tissue and thus an associated loss of
strength.” " Accordingly, improving muscle hypertrophy and strength
will result in substantial improvements in functional ability. In a study by
Fiatarone et al.,” six women and four men (mean age = 90 * 1 years)
were recruited from a nursing home population to evaluate the effects
of strength training on functional capability. Subjects trained three days
a week, performing three sets of eight repetitions on a machine leg
extension apparatus. After eight weeks, subjects increased their lower
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body strength by 175% and their functional scores on a test of walking
and balance improved by approximately 48%. Two of the participants
were actually able to walk without the assistance of their canes! These
improvements in function were attained by training solely on a resist-
ance machine — an implement that functional training proponents often
dismiss as developing “non-functional” strength.

Alternatively, unstable surface training has been found to be subopti-
mal for increasing strength. Behm, et al.? studied the EMG response to
exercise when training on both stable and unstable surfaces. Eight phys-
ically active males performed maximal voluntary contractions of the
knee extensors and plantar flexors while either seated in a chair (stable
surface) or on a Swiss ball (unstable surface). Results showed that train-
ing on the unstable surface resulted in a 44% reduction in muscle activ-
ity and a 70% decrease in force output compared to the same activities
performed on the stable surface. Similar findings have been reported in
many other studies, with results holding true in the performance of both
upper body and lower body exercises.®* ™' A decrease in muscle force
output during training mitigates increases in muscular strength, which
would seemingly attenuate functional transfer.

Further, the functional benefits of unstable surface training also may
be limited in athletic populations. Cressey et al. investigated the use of
unstable surface training on athletic performance in elite athletes.
Nineteen recruits (ages 18 to 23 years) from a National Collegiate
Athletic Association Division | college soccer team were randomly divid-
ed into one of two groups, where ten subjects supplemented their usual
exercise program by performing various lower body exercises on inflat-
able rubber discs while the nine others performed the same exercises
on a stable surface. Performance was assessed by a variety of tests
including the bounce drop jump, countermovement jump, 40- and 10-
yard sprint times, and T-test. After 10 weeks, the stable surface group
displayed greater performance improvements in all measures studied
compared to the unstable surface group, leading the authors to con-
clude that use of unstable surfaces may not be optimal for athletic per-
formance improvements in healthy, trained individuals. It was surmised
that diminished results in the unstable surface group may be due to a
reprogramming of neuromuscular patterns that chronically impairs
stretch-shortening cycle function essential for the performance of sport-
ing activities.

In conclusion, commonly accepted training tenets need to be reex-
amined with respect to the concept of functional fitness. Central to the
design of any fitness program is the principle of specificity, where exer-
cise routines are matched to an individual's needs, abilities, and goals.
Based on available research, it would seem that functional improvements
are best achieved when a majority of training is carried out on stable sur-
faces. In certain circumstances, it is possible that the addition of unstable
surface exercises to a routine may provide a synergistic benefit to func-
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tional capacity. McKeon et al.” posited that a combination of approxi-
mately 75% stable and 25% unstable surface training may be ideal for
optimizing static and dynamic balance. Further research is warranted to
shed more light on this topic.

Moreover, it can be misleading to refer to exercise as either “func-
tional” or “nonfunctional” because functional transfer from training
exists on a continuum. For those who are very unfit, a routine using only
machines may be all that is required to sufficiently improve an individual's
ability to carry out desired activities of daily living. As fitness levels
improve and/or functional demands increase, exercises that challenge
the body in three-dimensional space will be necessary to realize greater

performance enhancements.
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Epitor’s NoTE REGARDING THE WELLNESS ARTICLE,
“PIRIFORMIS SYNDROME: A REAL PAIN IN THE Butr”
IN THE APRIL-JUNE 2010 I1ssue of ACSM’s CerriFiep News

Several figures in the article show the hip being placed in external rotation.
The piriformis muscle is an external rotator and weak abductor of the femur
at the hip joint and internal hip rotation is an important component of a pir-
iformis stretch. Shortening of the piriformis muscle may limit internal rotation.
They might experience discomfort during and/or a difficulty achieving much
femoral internal rotation. As an alternative to internally rotating the femur,
the benefits of femoral internal rotation can be achieved by rotating the trunk
ipsilaterally (to the same side) and by flexing the trunk slightly (in a support-
ed manner). Piriformis stretches are often performed in conjunction with
stretches for the gluteus maximus, hamstrings, and iliotibial band because of
their collective effects on hip joint motion and stability. A supine piriformis
knee-hug stretch can become a gluteus maximus stretch by eliminating the
femoral internal rotation.

KNEE sHouLD BE PuLLED
GENTLY TOWARD
CONTRALATERAL SHOULDER
| (oPPOSITE) TO INITIATE
FEMORAL INTERNAL
ROTATION AND TO
STRETCH THE PIRIFORMIS.

ANOTHER ALTERNATIVE.
Norice suGHT Abouc-
TION AND INTERNAL ROTA-
TION. THE QUADRIPED
POSITION MIGHT NOT BE
WELL TOLERATED BY OR
APPROPRIATE FOR ALL
CLIENTS. THE

SEATED PIRIFORMIS STRETCH
(NoTICE suGHT ApbDucTION
AND INTERNAL ROTATION).
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THIS 1S TECHNICALLY
STRETCHING THE PIRI
FORMIS TOO.
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