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The reliability and potential value of a
specific ‘centre of pressure locator’

In chiropractic practice

David De Camillis, DC, DACRB, FCCRS(C), DIP MDT*
Robin Carr, PhD (Kinesiology)* *

This study assessed the reliability and potential value of
a specific Centre of Pressure Locator (COPL) for the
initial diagnosis of spinal mal-alignments and for the
measurement of change in weight distribution resulting
fromclinical intervention. Basic validation of the
equipment with standard weights showed it to be very
precise, reliable and accurate at noting changesin the
position of the centre of pressure. Control subjectswere
used to develop interim norms for COP position and
sway. R-L COP position among baoth controls and
patients was found to be too variable to be a useful tool
for diagnosis or for the measurement of the effects of
intervention. However, the equipment shows promise for
the measurement of A-P and R-L postural sway;
potentially important variablesto consider within
chiropractic practice.

(JCCA 2000; 44(4):209-222)

KEY woRDS: chiropractic, rehabilitation, exercise.

La présente étude vise a évaluer la fiabilité et |a valeur
potentielle d’ un localisateur du centre de gravité (CG)
pour le diagnostic initial des défauts d’ alignement dela
colonne vertébrale et |a mesure des changements dansla
répartition du poids suite aux interventions cliniques.
Destests @ émentaires de validation, réalisés a I’ aide de
poids standards ont révélé que le matériel est précis,
fiable et exact pour ce qui est des changements de
position du centre de gravité. Des sujets témoins ont
servi |’ élaboration de normes provisoires sur la
position et le déplacement du CG. Les écarts chez les
patients pour que le matériel s avére utilealaposed un
diagnostic ou & la mesure des effets des interventions.
Par contre, il se montre prometteur pour la mesure des
déplacements posturaux antéro-postérieurs ou droite-
gauche, deux variables

(JACC 2000; 44(4):209-222)

MOTS CLES : chiropratique, réadaptation, exercices.

Introduction

During the last decade, some chiropractors (especially up-
per cervical practitioners) have begun using postur-
ography in their clinical practices, particularly with
respect to the initial diagnosis of spinal mal-alignments,
and for the measurement of alignment change resulting
fromclinical intervention. One method involvesthe use of
a‘ Centre of Pressure Locator’ (COPL) developed by one
of the authors (DDC). The underlying assumption isthat a

spinal malalignment may result in aright-left weight dis-
tribution imbalance that could be detected by this equip-
ment. This study is an attempt to quantify the reliability
and value of this approach.

Posturography involves the recording of postural posi-
tion and sway, with measurements being obtained from
two basic approaches:. statokinesimetry and stabilometry.
Statokinesimetry usesan X-Y recorder to measure the to-
tal length (in millimeters) of the movement of the vertical
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linefromthe body’ s centre of gravity (COG), aswell asits
area of movement, over a given period of time. The X
indicates lateral movement, while the Y involves antero-
posterior movement. Stabilometry analyses the X and Y
movements separately. Proposals have been made for the
standardization of techniques.t
Force platforms can be used to estimate the COG? and
they have been applied in many studiesasthe criteriontool
for quantifying body sway.3 Technically, they indicate
the centre of pressure (COP) acting through thefeet, which
reflects not only the ground reaction force necessary to
oppose gravity, but also the moments of force produced to
maintai n standing posture. Although the COPisonly iden-
tical to the vertical line from the COG when there is no
sway, over the period of a testing trial the mean COP
should be agood representation of the mean COG.21°
Force platforms are relatively simple to use, do not in-
terfere with movement, and are not unpleasant or unsafe
for subjects. They are quite expensive, however, and usu-
aly have to be embedded in concrete. For these reasons,
they are generally found only in universities, hospitals, or
other large institutions of research. When the use of the
criterion force platformsis not possible or practical, other
force-platetype systemsfor eval uating weight distribution
and sway have now become commercially available.
Roland et al. (1995)!! reported on the use of arelatively
simple and economical load-sensitive platform (the
SwayWeigh®) to measure lateral body sway in order to
assess balance dysfunction. With it, the percentage of a
patient’ stotal weight that was borne on the right foot ena-
bled measurement of right-left weight distribution and | at-
era movement of the centre of gravity. They reported
significant differences between “normals’ and “patients’
(of an otoneurology clinic), but they did not report the
technical capabilities of the equipment in terms of preci-
sion, reliability and accuracy. (Weerdt et al. (1989)2 had
employed asimilar platform to measure the rehabilitation
of physiotherapy patientsafter cerebrovascular accidents.)
Another device, and thefocus of thisstudy, isthe* cen-
treof pressurelocator’ (COPL). It wasfirst devel oped by
theauthor (DDC) in 1985 for usein hischiropractic prac-
tice. Twenty-two more were subsequently built and are
currently being used in other private practices and re-
search facilities. The private practitioners who use the
COPL claim it appearsto be reliable and useful for their
clinical purposes. The purpose of thisstudy wasto inves-
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tigate these assumptions and to quantify the COPL’s
characteristics.

Methods

The COPL consists of four strain gauge weigh scales at-
tached in asquare pattern to a plywood under-surface (see
Figure 1). It is covered by two removable wooden plat-
forms — one for the left side and one for the right. The
scales are electronically linked to a cable that attaches to
the parallel port of a computer, to provide an easy data
capture system without the need for an analog-to-digital
(A-D) interface board for the computer. Sampling fre-
quency isfixed at 401 samplesper trial, with atrial lasting
approximately 15 seconds. A simple-to-use DOS-based
program comes with the scale, and provides the monitor
with a visual analog output estimating the location and
movement of the subject’ scentre of gravity in thehorizon-
tal plane.

Since standing posture involves anteroposterior, right-
left, and up-down sway, the software provides an
‘ANALY SIS function showing the centre of pressure
movement in al three planes. A *HISTORY" function
shows the entire pathway that the centre of gravity has
followed in the horizonta plane over the sampling time.
For each of the three planes, the ‘' STATISTICS' function
calculates three statistics: the mean, the standard devia-
tion, and the standard error.

The mean indicatesthe average | ocation of the centre of
pressure (COP) over the sampling period. The standard
deviationindicatesthevariability of the position over time,
and is therefore ameasure of postural ‘sway’ in the given
plane. (The weight standard deviation theoretically repre-
sents the usually very small movement of the centre of
gravity up and down asthe person stands (i.e. ‘weighting’
and ‘unweighting’).) The standard error is calculated as
the standard deviation divided by the square root of the
number of samples per tria (i.e. 401 in each case).

The recommended clinical procedure for using the

COPL isasfallows:

1 the patient stands on the COPL for a preliminary test;

2 If a weight distribution asymmetry is present, and if
other diagnostics warrant it, the patient is adjusted and
re-tested.

In theory, the patient’s COP should approach the mid-

J Can Chiropr Assoc 2000; 44(4)
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Figurel Schematic representation of top view of the COPL.
Relative positions of the four strain gauge weigh scales under
the two wooden platforms are indicated by the dotted lines.
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Figure2 Schematic representation of basic lab testing. Weights were stacked symmetrically (A)
and asymmetrically (B) to test for reliability and sensitivity.

point of the grid, with mean anteroposterior (A-P) and
mean right-left (R-L) values closeto zero and with weight
distributed equally on forefoot and rearfoot, right and left.
However, sincethe A-P values depend on foot positioning
on the platform, the mean A-P location of the COP has
little meaning unless foot positioning has been carefully
controlled. R-L location of the COPisindependent of foot
placement, since the right and left feet are on separate
platforms, and therefore it has greater potential usefulness
as ameasurement variable.

J Can Chiropr Assoc 2000; 44(4)

This study consisted of three phases:

1. Basiclab testing with standard weights

The purpose of thisphase wasto assessthetechnical capa-
bilities of the COPL. The COPL was initially calibrated
with a known weight according to on-line instructions.
Five trials were recorded with no weight on the platform,
and then five each with the following known weights (i.e.
weightlifting disks combined to total 25, 45, 95, and 140
Ib.) for atotal of 25trials. The default duration of eachtrial
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was about 15 seconds, with 401 samples being collected
eachtrial. Thistranglatesto asampling frequency of about
27 Hertz. The data gathered was used to determine noise,
to establish intra-class reliability coefficients, and to as-
sess precision and accuracy. The weights were aso
stacked in various configurations (both symmetrically and
asymmetrically — see Figure 2) on a 1-meter plywood
plank with ameasurement scaleonit, in order to assessthe
COPL’s ability to detect centre of gravity location.

2. Testing with ‘control’ subjects

The purpose of this phasewasto assessthe performance of
the COPL in measuring the position and involuntary move-
ment of the COP of ‘control’ (asymptomatic) subjects, and
to establish initial norms for standing with eyes open and
with eyes closed. Thirty-one subjects (males and females
aged 18-32, all students at Langara College in Vancouver,
B.C.) read and signed informed consent forms and volun-
teered to stand on the COPL for two trials on each of two
visitsto the lab, for atotal of four trials per subject. Visits
were kept oneweek apart. One of thetrialsduring each visit
involved standing with the eyes closed, while the other al-
lowed the eyes to be open. The four possible orders for the
four trialswere randomly assigned, without replacement in
each cycle, to all subjects (see Figure 3).

For thefirst trial of thefirst visit, each subject was asked
to remove shoes and stand fully clothed on the COPL so
that the feet were symmetrically but comfortably posi-
tioned on a plastic grid taped to the platforms. The feet
werethen adjusted until the centre of pressure was centred

on the monitor display. These new foot positions were
recorded and were used again for all subsequent trials. The
subjects were instructed to look straight ahead and stand
comfortably still.

The COPL software came with no documentation other
than a limited on-line help file, and there was apparently
no way of controlling sampling frequency. The default
duration of thetrialswas again about 15 seconds, with 401
samples being collected each time.

3. Testingwith ‘clinical’ chiropractic patients
The purpose of this phase was to examine the current use
of the COPL inasingleprivate‘ upper cervical’ chiroprac-
tic practice, by measuring the pre- and post-adjustment
COP positions and sway movements from a pool of 27
patients (males and females, 26 to 69 years of age) with
varying symptoms. These were patients chosen by the
chiropractor, who was not one of the authors of this study.
Following aninitial trial with eyes open, these patients
underwent chiropractic adjustment. Nineteen were avail-
ableto be re-measured (eyes open again) on the COPL.

Results

Phase 1 —Basic lab testing with standard weights
Calibration

When first set up with the computer, the display cursor on

the monitor (which indicates the centre of pressure)
jumped between two non-centred positions, even though

|
VISIT 1

|
VISIT 2

TRIAL A

TRIAL B

TRIAL A

TRIAL B

1 OPEN CLOSED
2 OPEN CLOSED
3 CLOSED OPEN
4 CLOSED OPEN

OPEN CLOSED
CLOSED OPEN
OPEN CLOSED
CLOSED OPEN

Figure3 Four orders of tests. These were randomly assigned to subjects.
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no weight was on the platforms. The COPL wasthen cali-
brated by following on-line instructions that involved re-
moving the wooden platforms, placing a known weight
sequentially on the four scales and pressing a key on the
keyboard after each placement. The wooden platforms
were then put back in position. This calibration procedure
resulted in the monitor display cursor becoming centred.

Noise

Five trials were then recorded with no weight on the plat-
form, and then five each with thefollowing known weights
(i.e. weightlifting disks combined to total 25, 45, 95, and
140 Ib.) for atotal of 25 trials. Based on the 401 samples
collected on each trial, the standard deviation of theweight
can be used to assess background noise. Table 1 showsthe
means and ranges of the five standard deviations calcu-
lated for each known weight. Even using the light weight
of 25 Ib, the signal-to-noise ratio is a very high 93:1, and
the noise did not increase as the weights became heavier.
For each trial, at every weight, the standard error of the
mean (i.e. the standard deviation divided by the square
root of the number of samples) was a very small 0.01 Ib.
Similarly, the standard errorsin the antero-posterior (A-P)
and right-left (R-L) planes always recorded as 0.01 Ib.

D De Camillis, R Carr

Reliability

A one-way ANOVA (5 trids for each weight) enabled
calculation of acase onetypeintraclass correlation coeffi-
cient (ICC)®3 for the A-P Mean. ICC's were also calcu-
lated for A-P Standard Deviation, R-L Mean, R-L
Standard Deviation, Weight Mean and Weight Standard
Deviation (see Table 2). In al cases, the ICC's exceeded
0.99.

In this case, using ICC’s aone to evaluate equipment
reliability isinadequate, sincethe |CC’ scan beartificially
inflated just by increasing the range of the test weights
used (thusincreasing theratio of the variance of interest to
the variance of interest plus error).’3 A measure of the
precision of the equipment, in the actual units of measure-
ment, is often amore informative tool.

Precision
The standard deviation and standard errors of the recorded
mean weightsfor thefivetrials (at each weight level) were
used as indicators of weight precision. Table 3 shows the
high level of precision obtained at each weight.

The technical error of measurement was also used to
assess precision. Effectively the standard deviation of re-
peated measurements,# it is given by the formula below:

Tablel
Noise Assessment: Themean and range (calculated over 5trials) of thewithin-trial weight standard
deviations show low system noisethat does not increase asthe weights get heavier.

Weight (Ib.) Mean (Ib.) of Weight Standard Deviations Range (Ib.) of Weight Standard Deviations
0 A7 17— .18
25 27 22-.29
45 25 23-.27
95 27 22-.29
140 25 23-.27

Table2
Reliability Assessment: Thel CC’sfor these six variables measured by the COPL exceeded 0.99
on repeated trialswith the standard weights.

ICC A-P Mean ICCA-PS ICCR-L Mean ICCR-L S ICC Wt. Mean ICCWt. S
0.99 0.99 0.99 0.99 0.99 0.99
J Can Chiropr Assoc 2000; 44(4) 213
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Table3
Weight Precision Assessment: The standard
deviationsand standard errorsof the mean
weightswer e calculated acrossthefivetrials at
each weight level, toindicate precision at
detecting absolute weight.

Sand SE. (inIb.) of Means

Weight (Ib.) AcrossTrials
0 0.03(0.02)
25 0.04 (0.02)
45 0.04 (0.02)
95 0.04 (0.02)
140 0.02 (0.02)

TEM = (£ d?/ 2n) 05

where d is the difference between two sets of measure-
ments on n subjects. Theunitsfor the TEM arethe sameas
the original measurements.

When calculated for the repeated measures with all
weights, to derive a single value for precision, the TEM
was 0.04 Ib. As a percentage of the mean weight, that
amounted to 0.05%. (The author (RC) had previously cal-
culated a %TEM for a Kistler force platform at 1.12%,
although that was based on motionless human subjects.)®

Accuracy

Although very precise, the absolute weight recorded by the
COPL at eachtrial wasrelatively inaccurate, even after the
calibration process. Table 4 shows the mean weights re-
corded by the COPL versus the ‘true’ weights.

COP Location Sensitivity

When the stacked weights were moved from symmetrical
to asymmetrical positions, the COPL was found to be ex-
tremely sensitive to even slight changesin the A-P or R-L
location of the centre of pressure. A single 35 pound
(15.9 kg) weight registered different positions (A-P and
R-L means) whenit’ scentre of gravity wasmoved aslittle
as2mmi in any direction. A single 25 pound weight, when
moved 1 cm anterior and | eft, registered a change in posi-
tions exceeding 15 standard errors (see Table 5).

Informal testing with the “History” function, which
traces the pathway of the COP during a trial on a live
subject, showed its ability to reproduce the general pat-
terns of movement of the centre of mass when the subject
made deliberate, even small, movementsin any direction.

Phase 2 — Testing with ‘control’ subjects

Reliability and Precision with Human Subjects

Following the procedure described above, ICC' swerecal-
culated for the six COPL variables (Table 6) for ‘eyes
open’ and ‘eyes closed'. The reliabilities for al but the
weight measures appear relatively low. However, as sug-
gested above, | CC’ sare measures of reliability that depend
upon the variability of subjects.’* When variability islow,

Table4
Weight Accuracy Assessment: The mean weight obtained by the COPL showed relatively large and
increasing absolute error with increasing weights.

Weight (Ib.) COPL Obtained Weight (Ib.) Difference (Ib.)
0 0.09 +0.09
25 27.45 + 2.45 (10%)
45 50.34 + 5.34 (12%)
95 105.18 +10.18 (11%)
140 156.49 +16.49 (12%)
214 J Can Chiropr Assoc 2000; 44(4)



ICC’s may underestimate consistency. A measure of pre-
cision, in the actual units of measurement, may provide a
better assessment.

A good example of the need for a measure of precision
isshown with weight standard deviation (i.e. weight sway)
with eyes open, where the ICC was calculated as 0.00,

D De Camillis, R Carr

indicating no reliability. In fact, the variable was ex-
tremely consistent, with a TEM of only 0.18 pounds. The
low |CC wasdueto thefact that all subjectshadlow values
for weight sway (i.e. 0.35 |b. — see Table 8) that were not
much above the noise values (i.e. 0.27 Ib. — see Table 1).
Thusthe ratio of the variance of interest to the variance of

Table5
COPL Sensitivity Assessment: Thisshowsthe changein Ib. readings when a 25 pound weight centred on
the platform was moved one cm anterior and left. Standard errorsarein brackets.

Position A-P Mean A-PS R-L Mean R-L S Wt. Mean Wt. S
centred -0.07 (0.02) 0.21 0.02 (0.01) 0.22 27.45(0.01) 0.22
1cmleft & 0.09 0.20 -0.73 27.44 0.23
anterior (0.02) (0.02) 0.21 (0.02)
Table6

Human Subject Reliability and Precision: ICC’sand TEM'sfor controlsunder ‘eyesopen’ and ‘eyes
closed’ conditions.

Eyes Open Eyes Closed
Variable ICC TEM (Ib.) ICC TEM (Ib.)
A-PMean 0.78 8.28 0.62 13.15
A-P Sway 0.19 1.48 0.57 172
R-L Mean 0.54 10.07 0.71 8.18
R-L Sway 0.01 2.90 0.75 123
Weight Mean 0.99 2.37 0.99 231
Weight Sway 0.00 0.18 1.00 0.04
Table7

Positions— Eyes Open and Closed: Among ‘controls’, no significant differences werefound for A-P Mean,
R-L Mean, and Weight Mean under ‘eyesopen’ and ‘eyesclosed’ conditions.

Mean (St. Error) A-P Mean R-L Mean Wt. Mean
Eyes Open -9.12 (2.20) -1.10(1.86) 157.15 (4.06)
Eyes Closed —4.75 (2.64) 3.44 (1.90) 157.24 (4.05)
P-value 0.213 0.095 0.988

J Can Chiropr Assoc 2000; 44(4) 215
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Table8
Sway — Eyes Open and Closed: Among ‘controls’, ‘eyesclosed’ resulted in greater A-P sway (p < 0.001) and
R-L sway (p < 0.05), but no differencein weight sway.

Mean (St. Error) A-P Sway R-L Sway Wt. Sway

Eyes Open 3.32(0.20) 4.09 (0.36) 0.35(0.02)

Eyes Closed 5.14 (0.33) 5.31(0.31) 0.35(0.01)

p-value 0.000 0.014 0.735
Table9

Correlation Matrix: Thisdescribesthe significant relationships among A-P sway, R-L sway, and weight
oscillation. Bonferroni probabilitiesfor significancewereall p < 0.001.

Correlations A-P Sway R-L Sway Wt. Sway
A-P Sway 1.00

R-L Sway 0.56 1.00

Wt. Sway 0.34 0.37 1.00

Sway in Three Planes - Eyes open and closed
6.00 -

5.00 -

&

o

o
|

O Open
M Closed

Sway (Ib.)
w
o
o

N

o

o
|

1.00 +

A-P(SD) R-L(SD) Vertical(SD)
Sway Plane

Figure4 Comparison of sway inthree planes. Differences between ‘ eyes open’ and ‘eyes
closed’ conditions were significant for A-P Sway (p < 0.001) and R-L Sway (p < 0.05).

0.00
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interest plus error was effectively zero. The ICC for the
same variable with eyes closed was 1.00, because the be-
tween trials error had diminished to near zero!

A-P Means, R-L Means, and Weight Means

These variables represent average positions of the centre
of pressure (and generally the centre of gravity) in the
antero-posterior and right-left planes, and average ground
reaction force in the vertical plane. They are reported in
Table7.

Repeated measures ANOV As showed no significant
difference between ‘eyes open’ and ‘eyes closed’ condi-
tionsfor the A-P Means or the R-L Means. Thusthe aver-
age position was not affected by having the eyes open or
closed. And as should be expected, no significant differ-
encewasfound inthe means of the Weight Means between
‘eyesopen’ and ‘eyesclosed’ sessions.

A-P, R-L and Weight Standard Deviations
Thesevariablesrepresent theamount of sway of the centre
of pressure (and generally the centre of gravity) in the
antero-posterior and right-left planes, and the oscill ation of
the ground reaction force in the vertical plane. They are
reported in Table 8.

D De Camillis, R Carr

Repeated measures ANOV As showed that the ‘eyes
closed’ condition resulted in significantly more A-P sway
(p<0.001) and R-L sway (p <0.05), but no significant
differencein weight sway.

Figure 4 shows the A-P, R-L and Weight Standard De-
viations (in pounds) under both ‘eyes open’ and ‘eyes
closed’ conditions. It can be seen that R-L sway is greater
than A-P sway with eyesopen. With eyesclosed, however,
there is a bigger increase in A-P sway, amost equaling
R-L sway. Closing the eyeshad no effect onthevery small
weight sway.

Effects of Visitsand Trials

The visit and trial numbers had no significant effects on
any variables, suggesting that no accommodation or learn-
ing was involved here.

Correlations among Sway Directions

Somewhat small but clearly significant (p < 0.001) corre-
lations were found among A-P sway, R-L sway, and
weight oscillations, with the highest among them (r = 0.56,
therefore r2 = 0.31) being found between A-P sway and
R-L sway (calculated on the measurements taken on all
sessions). Subjectsin thisstudy who havelarger A-P sway

A-P Sway vs. R-L Sway

25.00

20.00 +

15.00 +

R-L Sway

10.00 +

5.00 +

y = 0.6522x + 1.9413
R? = 0.3099

10.00
A-P Sway

15.00 20.00

Figure5 Scatterplot of A-P Sway versus R-L Sway (in pounds of force).

Pearsonr = 0.56.
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‘Controls’ vs. ‘Clinicals’ as % of Weight
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Figure6 ‘Controls versus‘Clinicals as percentage of weight. ‘Clinicals had significantly
(p < 0.05) more R-L position asymmetry: on average they had more weight on the left foot.
They also had significantly more weight sway in the vertical plane (p < 0.001).

Table 10

‘Clinicals’ vs. ‘Controls': ‘Clinicals had greater asymmetry in COP position (p < 0.05); in thisstudy the
biaswastowardstheleft side. They also showed more vertical weight sway (p < 0.001).

Mean
(St. Error) A-P Sway R-L Mean R-L Sway Wt. Sway
Clinicals 2.30 -5.10 2.16 0.53
(0.17) (1.67) (0.33) (0.03)
Controls 2.03 -0.26 2.38 0.21
(0.16) (1.56) (0.31) (0.03)
p-value 0.244 0.038 0.624 0.000
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Mean Weight Sway

0.9 -

0.8

0.7

0.6 1

0.5

0.4

0.3

Weight Sway (Ib.)

iH

0.2

0.1
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Figure7 Meanweight sway (vertical) in pounds, with standard error bars. The weight disks
represent floor movement or noise. Differences were significant (p < 0.001).

tend to have larger R-L sway, and vice-versa, athough
individual prediction of one sway from the other is only
about 31% better than by chance aone. Figure 5 showsthe
scatterplot of these two variables, while Table 9 contains
the correlation matrix.

Phase 3—Testing with ‘clinical’ chiropractic patients
Figure 6 compares values obtained from the ‘Controls
during their first ‘eyes open’ session to those from the
‘Clinicals (also eyes open) during their pre-adjustment
session. Since the ‘Clinicals had different weights than
the ‘Controls', all comparisons were made by expressing
the values as a percentage of the subjects’ weights. Table
10 also summarizes these results.

It was considered inappropriate to compare differences
in A-P means, since the clinical subjects had not been
centred on the platform first, but had been aligned with
respect to a fixed toe bar on the platform. Weight means
werealso different, of course, and were not compared. The
‘Clinicals had significantly greater R-L position asymme-
try (p < 0.05), with this group showing consistently more

J Can Chiropr Assoc 2000; 44(4)

weight being borne on the left side. Significantly greater
weight sway values also occurred among ‘Clinicals
(p <0.001).

Figure 7 compares vertical weight sway among ‘ Con-
trols' and ‘Clinicals with the weight standard deviations
obtained on the static weight disks that were used in the
basic study. While very small weight sway actually oc-
curred during recordings made with the weight disks (and
thus must reflect electronic noise and/or some degree of
motion in the floor), significantly greater standard devia-
tions occurred with the ‘Controls’ (p <0.01), and even
greater oneswiththe‘Clinicals (p < 0.001).

Figure 8 shows the R-L means of the 27 ‘Clinicals' as
well as the 19 who were re-tested with the COPL after
adjustment. While there was a measured reduction in R-L
asymmetry after the adjustmentsin 15 of the Clinicals, 4
became more asymmetrical. The differences resulting
from the adjustmentswere not considered statistically sig-
nificant, although more subjects should be examined to see
if thistrend continues.

Figure 9 showsdifference scores cal cul ated by subtract-
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ing the absol ute val ue of the second measurement from the
absolute value of thefirst. Positive scoresin Figure 9 thus
indicate a reduction of any centre of gravity deviation,
while negative scores indicate a worsening alignment.

Discussion
When properly calibrated, the COPL is precise, reliable
and sensitive in measuring the position and movement of
the centre of pressure. There is a problem obtaining accu-
rate results for total weight, but thisis not really the pur-
pose of this piece of equipment anyway, and the error is
probably due to software inadequacy, since the hardware
performs so consistently.

As expected with normal human subjects, the COPL
showed greater amounts of both A-P and R-L sway in

‘eyesclosed’ as opposed to ‘eyesopen’ conditions.

The ‘Clinical’ group displayed greater R-L position
asymmetry, as might be expected for those with back pain,
but the chiropractic adjustmentsfail ed to produce asignifi-
cant reduction (although therewas atrend evident in 15 of
the 19 who were re-tested). A study with alarger number
of subjects is needed to determine the effectiveness of
using the COPL asdescribed in this particular chiropractic
practice. A complicating factor is that mean R-L position
deviations seem to be reasonably large even among ‘ Con-
trols’, and appear to be not restricted to pathol ogy or medi-
cal conditions.

While differences in A-P and R-L sway between
‘Clinicals and‘Normals’ werenot significant, differences
in vertical ‘weight sway’ were. The greater weight sway
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Figure8 R-L Meansof 27 patients during clinical screening, and of 19 of those patients after adjustment.
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among the ‘Clinicals may have resulted from muscular
torquesthat occur asthey tried to maintain their centres of
mass within their base of support. People with back pain
may have moredifficulty controlling and modulating these
torques, thusresulting in greater oscillations of thevertical
component of the ground reaction force.

Another potential use for the COPL was not investi-
gated herein, but became apparent with the capabilities of
the equipment. With society’ s aging population becom-
ing more prone to |oss of balance and subsequent serious
injury,6-18 the measurement of COP movement and
sway may beimportant for clinical practice. Inolder peo-
ple, increased sway has been associated with an in-
creased risk of falling.1*2 The monitoring of sway in
older patients may be useful for screening those at risk

D De Camillis, R Carr

for falls, and for determining what types of interventions
may be effective.
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