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Commentary

Recurrent low back pain (LBP) is a common musculoskeletal
problem, and there is a 24% to 87% recurrence rate within one year
[1,2]. Those who have recovered from an episode of LBP demonstrated
altered paraspinal muscle spindle afference and central processing of
this sensory input for balance performance [3-5], altered
proprioceptive postural control that might be caused by anticipation of
postural instability, and less refined positional sense [6-8]. However,
there is a lack of data to quantify altered kinematic and kinetic changes
from postural coordination and balance performance in subjects with
neuromuscular dysfunction.

The source of pain is the dysfunction, which is an impairment of the
musculoskeletal system and/or the neuromuscular system. However,
clinicians are often focused on the pain itself rather than on
understanding the specific nature of the dysfunction, which is the
source of pain within the neuromuscular, musculoskeletal,
cardiopulmonary, and integumentary systems. The characteristics of
clinical research are often misleading since pain control is developed
from subjective data rather than a quantified measure.

The physiological organ systems interact to produce and support
movement, which articulates the neuromuscular and musculoskeletal
systems. The dissemination of quantifying neuromuscular research
findings in peer-reviewed journals has been relatively weak when the
principle is not always applied in practice. It would be beneficial to
focus on clinical applications based on correct research designs with
sensitive measures to understand the dysfunction. For example, fear of
falling in older women is a common and persistent complaint that is
caused mainly by impairments of balance and mobility and is known
to affect quality of life in older adults [9].

There is great variation in the reported prevalence of fear of falling
in older adults, which is associated with multiple factors including
physical and psychological factors as well as poor health status [10,11].
These variations have warranted further investigation for a complete
understanding of the role of these factors in relation to fear of falling
[12]. Fear of falling contains potentially serious outcomes, and the
results for balance problems or fear of falling imply that early
intervention must be important in fall prevention. However, the
approach might ignore the validity or reliability of the data as well as
its comprehensive analyses while considering the four systems of
human motion. When we analyze the obtained data, we might not
apply the data to patient care in practical ways.

Recent studies have been mostly performed to evaluate the role of
transabdominal and paraspinal muscles on core stability for LBP
recurrence [13-15]. It is evident that pain is attributed to postural
instability and balance deficits due to changes in proprioception and

postural control strategies [16,17]. In order to assess static postural
control and balance control, the one leg standing test is frequently used
in clinical assessments since approximately 40% of human gait
movement occurs during one leg stance [18,19]. The variations in
balance and body sway also suggested that kinematic changes of the
trunk were compensated by postural alignment and core spine stability
(8,20].

Those subjects with recurrent LBP demonstrate less refined
positional sense and altered proprioceptive postural control [6-8].
Postural stability might be changed due to a possible pain avoiding
strategy from the standing limb. The diminished feedback for core
spine control might be compensated by the trunk for integrated
balance performance as the control group took advantage of core spine
activity in addition to lumbar spine stability [21]. As a result, clinicians
need to consider motor control of integrated balance activity in
addition to trunk stability to refine postural adaptations in elderly
subjects with balance deficits.

Because exercise interventions relate to changes in motor control, it
is important to investigate the effects of intervention in terms of the
musculoskeletal and/or neurological link [5,22]. Although some
therapeutic interventions have demonstrated benefits, researchers have
not quantified or characterized the results yielded by specific non-
surgical interventions. Furthermore, kinematic and kinetic assessments
of postural stability require further measurements which can provide
three-dimensional dynamic motion data. The aberrant lumbo-pelvic
motion in individuals with LBP might be directly related to trunk
rotations and pain [21,23].

Valid and reliable measurement tools for balance deficits associated
with fear of falling would be important for clinicians to use before
developing rehabilitation strategies. Most clinical outcome studies are
still not convincing in their measurements, and implications of the
specific tasks need to be further investigated [5,24]. For example,
center of pressure displacement may provide useful information in
quantifying standing postural stability as well as predicting dynamic
balance [25]; however, the displacement provides limited results as it is
only a two-dimensional quantity.

Despite numerous efforts over the vyears, valid and reliable
assessment tools for balance deficits in subjects with fear of falling and
postural dysfunction remain elusive. Individual aspects of
multifactorial issues need to be investigated in long-term, follow-up
studies with quantified assessment tools. There is growing scientific
evidence supporting the one leg balance test as a significant and easy-
to-administer predictor of injurious falls. However, no single factor
seems to be accurate enough to be the sole predictor of fall risk or fall
injury risk because many diverse factors are involved in falling [26].
The one leg standing test was introduced as reliable assessment tool to

J Pain Relief, an open access journal
ISSN:2167-0846

Volume 5 « Issue 4 « 1000256


mailto:drpsung@gmail.com

Citation:
5:256. doi:10.4172/2167-0846.1000256

Sung SP (2016) One Leg Standing Test: A Quantification of the Neuromuscular System for Spine Research and Practice. J Pain Relief

Page 2 of 3

provide a valid measurement of postural steadiness [21]. It is
important to investigate the assessment tools for motor coordination
since they are not simply related to muscle activation, but appear to be
related to the task [5,22].

The one leg standing test is based on how posture is stable during
the time of standing. A normalized standing time is defined as a ratio
between the successful standing time and the requested standing time
(Eq.1). The successful standing time is the amount of time the subject
is able to successfully stand based on the amount of time requested. A
relative kinematic index is the ratio between standstill time and
successful standing time (Eq. 2). The standstill time is the summation
of temporal segments where the three-dimensional rotation (Rxyz) of
the tested axis is below the threshold. The Rxyz is defined as the
rotational angle of each specific body region (Eq. 3), which is
calculated between two adjacent joints in three dimensions and then
combined to quantify the relative kinematic index.

Successful Standing Time
Requested Standing Time

Normalized Standing Time = Eq.1

ZStandstill time
Successful Standing Time

Relative Kinematic Index = Eq.2

B 2 2 2
nyz - \/(Rx - Rx_mean) + (Ry - Ry_mean) + (Rz - Rz_mean)
Eq.3

In this way, body segments are modeled as rigid bodies, and the
relative rotation angles are taken from a fixed point in the center of the
joint. Those kinematic data might be applied to describe relative
rotations of one segment with respect to another reference segment
based on the angular changes.

It was reported that most of the research on the neuro-musculo-
skeletal system completed thus far has been cross-sectional in nature
and has not compared the individual aspects of multidimensional
factors, which led to an inaccurate estimate of the true effect of fall-
related fear [27,28]. There are needs for pain control and balance
dysfunction to provide more longitudinal and prospective research
with a constructive design and specific inclusionary and exclusionary
criteria. Therefore, this study will investigate integrated measurements,
such as the level of pain/disability as well as kinetic, kinematic, and
muscle activation patterns by electromyography, compared with other
fear of falling scales.

Understanding the mechanisms and responses associated with
postural dysfunction will ultimately enhance the clinical application
and quality of care for those subjects with balance deficits. The kinetic
and kinematic changes in three-dimensional trunk motion could be
compared to reflect standing balance contributions to postural control
[21]. Postural compensation based on the one leg standing test may
lead to a better understanding of human motion patterns and falling to
clarify clinical applications for quality of care.
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