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Balance Assessment for Low Back Pain Patients

Dr. Abdulalim A. Atteya, Ph. D.P.T.
#“* Physical Therapy Department for Neurology and Neurosurgery; Faculty of Physical Therapy, Cairo University.

| ABSTRACT F

The purpose of this study was to determine whether balance responses of low back pain
patients differed from healthy control subjects under various upright standing conditions which
challenged the balance system. Twenty female patients with low back pain, as study group, their
age ranged from twenty to fifty years with mean  stander deviation was 36.2 9.4 years, compared
with twenty healthy female patients as control group their mean age was 39.5 8.0 years.
Computerized balance master system was used to measure; eye open target sway (EOTS), eye
closed target sway (ECTS), central target target sway (CTIS), then rhythmic weight shift in both
left/right direction (RWS L/R) and forward/backward direction (RWS F/B). The results showed a
significant difference between the study group and the control group in all measures. The level of
significance for each group was as follow; EOTS (P=0.012), ECTS (P=0.001), CTTS (P=0.001),
RWS L/R (P=0.015) for the first and second seconds and (P=0.002) for the third second while RWS
F/B was (P=0.013) for the first second while it was (P=0.001) for the second and third seconds.
The findings of this study suggest that the low back pain has an influence on balance in this
particular patient group in this situation. Specially if balance was measured using an objective
balance master system. Therefor, further studies involving deferent patient groups with deferent
etiology and deferent clinical pictures are needed to confirm this effect. On the other hand it might
be advisable to recommend balance evaluation as a part of the routine examination for the low
back pain patients.

Key words: balance, assessment, low back pain, impairment.

B INTRODUCTION _ evaluated; therefore, potential impairments in

balance are not specifically treated.

any patients with fow back pain
are referred to physical therapy,
the treatment usually begins with
a thorough evaluation consisting
of observation and/or measurement of range of
motion, strength, overall function, posture and
body mechanics???#910ZI0L - The ypical
physical therapy treatments for low back pain
include strength training, stretching, education,
work hardening and application of modalities"
MRS 1 appears that balance ability of
patients with low back pain is not routinely

Good balance is essential for performing
normal activities of daily living, it is important
for physical therapists to evaluate balance in
patients with potential impairments. Patients
with low back pain may have impairments of
the afferent and/or efferent physiologic
mechanisms  which control balance. To
maintain balance during normal activities, a
constant interaction is required between
central and peripheral components of the
nervous system which control the center of
gravity over the base of support'” . Peripheral
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force plate was connected to a balance master
system computer (IBM) via A/D converter.
Data were sampled at a rate of 20 Hz. An
accompanying software program (balance
master, version 3.4) calculated the mean
position of the center of pressure relative to the
platform coordinates. From the certer of
pressure data, the software then calculated an
estimate of the center of gravity based on the
subjects height. The center of gravity
calculation assumed a kinematically rigid
lower extremity link model with primary
motion occurring at the ankle joints. Sway data
were  then  plotted relative to the
mathematically estimated center of gravity
mean position. The center of pressure is equal
and opposite to the average of all downward
acting forces on the force plate. Center of
pressure  represents the  neuromuscular
response at the ankle to imbalances in the body
center of gravity’™”. The path center of
gravity excursion was traced on a printout for
each subject trial. The tracing on this printout
1s directly proportional to the actual
mathematical estimates of center of gravity
and equivalent when multiplied by a factor of
5.50>'. On the tracing, the Z axis represented
the anterior / posterior excursion and the X
axis represented the medial / lateral excursion
of the center of gravity. From both axes, the
maximal anterior / posterior and medial /
lateral calculated center of gravity sway
excursions were measured in millimeters. This
technique has previously been demonstrated to
have good intertester reliability (r .95)'°.

| PROCEDURES _

Subjects were signed a written consent
and completed a medical history questionnaire.
Written approval for subject participation was
obtained prior to testing subjects with low
back pain. Subjects then underwent upper and

29

lower quarter screening evaluations, as
described by Cynax, to rule out any latent
neurological or musculoskeletal deficits®. The
height was measured by using a standard
height measurements to standardize foot
placement on the force plate. Vision was
evaluated by a professional optometrist using a
standard eye chart to ensure all subject had
20/20 vision, with or without correction.
Subject were positioned barefooted on the
force plate using the manufacturers
recommended  procedures. During data
collection, the subject stood as still as possible
with arms at their sides for 20 seconds with
eyes open and for 20 seconds with eyes closed.
Subjects were then instructed to stand with
their weight equally distributed between both
lower extremities for 30 seconds. A visual
scale on the computer screen indicated
percentage of weight distribution on each
lower extremity. Subjects before measurement
were made completed three trial runs to
familiarize them with the tasks. Measurements
were taken at the beginning of the study and
on completion of the 16 weeks of
physiotherapy program. For target sway
measurements patients were instructed to stand
still while looking straight ahead, initially with
their eyes open and then with eyes closed.
Postural sway was recorded for 20 sec. Then
they were asked to focus on the cursor on the
monitor screen [which corresponded to the
subjects center of gravity (COG)] and to
maintain the position of the cursor within a
centrally placed target box. The target box
represented the subject’s theoretical limit of
stability (LOS). Rhythmic weight = shift
measurements were made under three test
conditions, all of which, required the subjects
to shift their COG in various direction and the
speed of the movements a cursor on the
monitor screen by shifting their weight as
required  from  lift/right and in the
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The mean and standard deviation of
rhythmic  weight shift in both left/right
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direction and forward/backward direction was
showed in table (2).

Table (2): The mean and standard deviation of rhythmic weight shift in both left/right direction and

forward/backward direction.

Test conditions Study group Control group P value

(rhythmic weight shift) (X + 8D) {(X-£ SD)

Left/right direction

I sec 322+ 64 30.6 + 5.6 0.015

2 sec 34.8 + 83 315+ 74 0.001

3 sec 40.5 + 9.1 36.7 + 8.1 0.002

Forward/backward direction

I sec 284 + 5.1 26.3 + 6.3 0.013

2 sec 31.7 £ 5.7 27.8 +4.9 0.001

3 sec 375+ 7.9 325 + 6.5 0.001
DISCUSSION _ _ Byl and Sinnott’ compared the balance

The result of this study showed a
significant difference in balance reactions for
those who suffer from Jlow back pain
compared to those healthy subjects with no
history of low back pain. Specifically with eye
closed the subjects with low back pain showed
a marked target sway (1.80 + 1.07) compared
to the healthy subjects (0.85 + 0.47).

There was a significant difference in
rhythmic weight shift in both left/right
direction and forward/backward direction
between the study group and the control group
(P < 0.05). The proprioceptors may provide
inaccurate or mistimed input to central nervous
system thus causing impaired postural
control>'®,  The mechanoreceptors  of the
synovial facet joints and surrounding soft
tissue of the lumbar spine could be likewise
affected in low back dysfunction. These
inadequacies in the somatosensory system
magnified the balance impairment when visual
input was eliminated by the eyes closed
condition of testing.

responses of patients who were undergoing
physical therapy for varied complaints of low
back pain to healthy control subjects. They
found there was a difference in mean body
sway and in failure of one footed balance
tasks. This finding is consistent with findings
of the present study. Clinically noted that
patients with unilateral low back pain tend to
have a preference for weight bearing on one
lower  extremity compared with the
contralateral lower extremity. This
asymmetrical ~ weight  distribution  may
contribute to muscle imbalance, asymmetrical
Joint forces, or increased postural sway, thus
continuing the cycle of low back pain and
dysfunction.

It is possible that patients who have a
higher level of pain and or a lower level of
function would have more severely impaired
balance, resulting in greater postural sway and
a continuing cycle of muscular imbalance,
chronic pain, and dysfunction.

The results of this study suggested that
subjects with low back pain tended to keep
their center of force posterior compared with
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