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ABSTRACT. A quantitative battery of tests for stand-
ing balance is needed in the assessment of functional
impairments. The aims of the present study were to
obtain stabilomeftric reference values for healthy fe-
males and males, 20-64 years of age, on a stable
computerized force platform (AMTTI) and to relate the
balance data thus obtained to some traditional func-
tional balance tests. Altogether, 152 subjects per-
formed a series of tests. The test battery on the force
platform comprised tests of standing with feet close
together or on one leg while looking straight ahead or
while blindfolded. Traditional functional balance tests
were checked and various background data were col-
lected through a questionnaire. Results of a separate
test—retest reliability study of the test battery given on
the force platform appeared promising, especially for
the tests with eyes open. In the main study, results
obtained on the force platform correlated significantly
(p<0.001) with results of most of the functional tests.
Women showed higher standing balance as compared
with men. The results suggest the importance of relat-
ing the test-data not only to age but also to sex.

Key words: posture, equilibrium, stabilometry. functional ca-

pacity, normal subjects, reference values, sex factors, age
factors.

INTRODUCTION

A quantitative and standardized test battery for
standing balance is needed for the assessment of func-
tional impairments in the elderly and in patients with
various diseases. The standing balance involves phys-
1ological as well as psychological characteristics of the
individual (30).

Several studies have reported postural sway in
standing to be related to age (7, 12-14, 16, 19, 25, 28,
29) and sex (14, 17, 20, 22, 29), although various
authors have failed to find significant relationships
with age (5. 17) or with sex (5, 7. 27). Vision has been
described as being an important stabilizing factor in
standing upright (5, 10, 12-14, 18, 26, 27). Also,

severe hearing loss has been shown to correlate with
increased sway (17). Drugs with sedative properties
may increase sway, although some studies indicate
groups of subjects receiving such medication to not
differ in amount of sway from groups receiving no
medication (7, 22). Weight and height have been part-
ly found to influence (13, 23) and partly to have no
influence (4) on standing balance.

Since Romberg’s observations more than a century
ago, different quantitative tests of standing balance
have been developed. Reviews of results concerning
various systems for postural measurement have been
presented (2, 4). In clinical practice and research,
different functional balance tests have been used (6,
15, 26). Several technical arrangements to obtain
more detailed quantitative measurements have been
developed, for example Wright’s ataxiameter (7, 22),
stationary stable force platforms (3, 5, 8, 14, 17, 23,
27-29), and tilting platforms (11, 13, 20, 21).

Force platform variables, such as length of sway
path and area. have been found useful for the quanti-
fication of body sway in patients with, for example,
cerebellar lesions (9).

The present study aims at obtaining stabilometric
reference values for age (20 to 64 vears) and sex on a
stable force platform (AMTI), and to relate the bal-
ance data thus obtained to traditional functional bal-
ance tests commonly used in clinical practice.

SUBJECTS AND METHODS
Subjects
The subjects in the main investigation were 152 volunteers
(78 women and 74 men) divided into age groups as shown in
Table 1.

The criteria for participation were as follows: being 20-64
years of age. being employed by the University Hospital in
Lund, feeling healthy, and having no subjectively experi-
enced problems of maintaining standing balance. Subjects
were excluded if they had a chronic (rheumatic. neurological
or psychiatric) disease that might influence the results. Var-
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Table 1. Age and sex groups

Table 1. Characteristics of the subjects

Age

(vears) Females Males
20-29 13 12
30-39 11 12
40-44 10 10
45-49 10 10
50-54 11 10
55-59 13 10
60-64 10 10
Total 78 74

ious characteristics of the subjects other than age are shown
in Table II. The group of patients with regular medication
(13%), comprised 10 subjects treated with anticontraceptive
drugs. 7 with beta-blockers, 2 with antacid drugs and 1 with
thyroid hormone medication.

In addition. a group of 10 other healthy volunteers, all of
them physiotherapy students (5 women and 5 men: mean
age =26.8 years, SD =6.5, range =23-45 years), were stud-
ied four times at one-weck intervals in order to evaluate retest
reliability for the measurements included in the study.

Methods

Functional tests. The functional tests, all performed on the
floor, were given in the following order;

(i) Walking with ordinary shoes on as fast as possible for 30
meters in a hospital corridor, making one turn in the process.
The time in seconds was noted.

(11) Standing on one leg with the other slightly flexed, first
the right and then the left, for 30 sec without shoes, looking
straight ahead. Either yes (success) or no (failure) was record-
ed. Three trials on each leg were allowed. During the test, the
subject was not allowed to move the foot from the initial
position. Compensatory movements of arms and lifted leg
were accepted.

(11) Standing blindfolded under the same conditions as in
(ii) for as long as possible. The highest value in seconds was
noted.

(iv) Coordination test. performed in a standing position,
requiring concomitant flexion of one arm and the opposite
leg. alternating between right and left as fast as possible for 15
sec. The number of alternations was calculated.

Foree platform. An AMTI force platform (Model OR6-5-1)
was used to measure two force components in the lateral and
sagittal planes concomitantly (1). The force platform was
connected to a personal computer (IBM) via an analog/digital
converter (DT2801-A). An AMTI SGA6-4 Signal Condition-
er Amplifier was used in conjunction with the force platform.
CAS (Computer Automated Stability Analysis) software cal-
culated the mean position of the center of pressure relative to
the platform coordinates. and plotted the sway data relative
to this mean position. The following parameters were sclect-
ed for the test battery: x, y = mean sway amplitude (cm)
from the mean position in the lateral and sagittal directions,
respectively; velocity = mean velocity (cm/sec) along the
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Height (females/males) 165/177 cm
Mean range 154-187/160-196
Weight (females/males) 62/77 kg
Mean range 47-81/63-101
Sight (normal/slight impairment) 76/24%
Hearing (normal/slight impairment) 91/9 %
Workload (light/moderate/heavy) 22/61/17%

Leisure-activities (sitting/light/
hard/elite)
Earlier major injuries (bilat./

14/66/17/3 %

unilat./no) 8/19/73%
Medication (ves/no) 13/87 %
Alcohol (regularly/seldom/never) 20/66/14%

sway path: length = length of the sway path (¢m); arca = area
included within sway path (¢cm?).

The sampling interval for the 30-sec recordings was 0.1 sec.
A 30-sec period was selected on the basis of the use to which
the platform was later to be put in testing elderly persons and
patients with various diseases.

Test batrery on the force plaiform. The tests included in the
battery were presented in the order of what was assumed to
be increasing difficulty. All tests on the force platform were
conducted for 330 sec. The following battery of tests, each
to be performed without shoes, was given:

(v) Standing with the feet close together looking straight
ahead and with the arms hanging (Test I);

(vi) Standing blindfolded in the same position as in (v)
(Test ID);

(vii) Standing on one leg, first the right and then the left.
looking straight ahead. Compensatory movements of the
arms and the lifted leg were accepted (Test 111 right, Test IV
left):

(viii) Standing blindfolded in the same position as in (vii)
(Tests V and VI).

The length of the sway path when standing on one leg and
looking straight ahead was sclected as a single test of standing
balance. The results obtained from the second of the three
recordings were used.

Questionnaire. The following variables were registered
through a self-administered questionnaire: height. weight,
sight (normal with glasses included if necessary/slight impair-
ment), hearing (normal/slight impairment). profession, lei-
sure-time activities, continuous medication including anti-
contraceptive drugs (yes/no). and earlier injuries of a major
character (spine or legs) (bilateral/unilateral/no). The profes-
sion was recorded in terms of physical requirements (1=
mainly sitting, 2= frequent movements but without heavy
work-load, 3= heavy work-load). Leisure-time activitics
were recorded according to Saltin and Grimby (24) on a four-
point scale (1 = mainly sitting activities to 4= regular partici-
pation in heavy sport activities at a high level of perfor-
mance). Subjects were also asked about their habits of drink-
ing alcohol (never/not every week/regularly every week).

Statistics. Pearson and Spearman correlations were calcu-
lated for interval and nominal/ordinal scale data, respective-
lv. Analyses of variance (ANOVAs) were employed for data
concerning sex and age in relation both to force platform
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Fig. I. Mean values and standard deviations for the test-
battery on the force platform (second measurement) for the
ten subjects included in the reliability study. Length of sway
path at four different occasions.

measures (length of sway path) and to functional balance
tests. A significance level of alpha =0.01 was chosen for the
main study.

RESULTS

Tests on the force platform

Results concerning the test—retest reliability for the 10
subjects of the test-battery given on the force platform
are shown in Fig. 1. All subjects managed to perform
the tests involving standing with feet close together
and of standing on one leg when looking straight
ahead, but some were unable to carry out the task of
standing on one leg blindfolded. The mean values for
the group on the different tests varied relatively little
from week to week, being especially constant for the
tasks of standing on one leg and looking. and of stand-
ing with both feet together while looking or while
blindfolded. The correlations between second record-
ings of length of sway path for weeks 1 and 4 were
r¢ =0.80 (p<0.01) and r¢ =0.60 (p =0.07) for stand-
ing with feet together while looking straight ahead
and while blindfolded, respectively. As to standing on
one leg looking straight ahead, the corresponding val-
ues were rg =0.65 (p<0.05) and r¢ =0.72 (p<0.05)
for the right and the left leg, respectively. Standing
blindfolded on one leg did not reach significance in
any case; r¢ =0.37 and 0.60 for the right and the left
leg, respectively. Furthermore, the results indicated
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the second of the three 30-sec recordings on each test
to in general yield a value about 5% higher than the
mean value for the three recordings. Thus, for each
test in the battery, the presented results refer to the
second of the three recordings only.

In the main study, the numbers of subjects who
managed to perform the various tests, as well as group
means and standard deviations for velocity, length of
sway path and area, are shown in Table III (males)
and IV (females). All 152 subjects succeeded in per-
forming the tests involving standing with feet together
while looking straight ahead or while blindfolded.
Furthermore, all but one of the subjects 20-54 years
of age, managed to stand on one leg looking straight
ahead. both left and right, for 30 sec. None of the men
and only a few of the women over 50 years of age
could perform the tests of standing blindfolded on
one leg (Tables III and IV).

Separate ANOVAs were performed with regard to
sex and age (<54/>= 55 years of age). using length of
sway path (second measurement) of Tests I-IV as
dependent variable. Results indicated sex and age
differences to be present on Tests [I-IV (p<0.01). On
Test I, p values were 0.02 for both age and sex. Males
were found here to show greater sway than females,
and older subjects to show greater sway than younger
ones. Elimination of the 20 subjects who were treated
with medication of any sort yielded essentially the
same results.

Fig. 2 shows results of standing balance obtained
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Fig. 2. Means and standard deviations for “standing on the
left leg™ while looking straight ahead on the force platform
(length: second measurement) at various age groups.
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Table 1. Means, standard deviations, and frequencies in the various age groups of males who succeeded i

performing the tests (second measurement)

For each of the six tests (I-VI), abbreviations refer to the following parameters: x. ¥ = mean sway amplitude (cm). ve = velocit

(cm/sec), le = length of sway path (em), ar = area (cm?).

20-29 yrs 30-39 yrs 40-44 yrs 4549 yrs 50-54 yrs
h=12 n=12 n=10 n=10 n=10
Test M SD n M SD n M SD n M SD [ M SD n
I x 0.3 01 12 0.4 0.1 12 0.3 0.1 10 0.3 0.1 10 0.4 0.1 10
¥ 0.3 0.1 12 0.4 0.1 12 0.4 0.1 10 0.4 0.1 10 0.4 0.1 10
ve 1.3 0.3 12 1.4 0.5 12 1.4 02 10 1.3 0.3 10 1.6 04 10
le 38.8 8.6 12 43.1 144 12 40.7 6.5 10 38.3 78 10 46.2 122 10
ar 6.2 1.9 2 8.7 39 12 7.1 22 10 6.4 3.0 10 8.1 29 10
I X 0.5 0.1 12 0.5 0.1 12 0.5 0.2 10 0.4 0.1 10 0.5 0.1 10
¥y 0.5 0.2 12 0.4 0.2 12 0.6 03 10 0.4 0.1 10 0.4 0.1 10
ve 2.0 0.6 12 2.3 0.7 12 2.3 0.8 10 2.1 0.9 10 2.5 1.1 10
le 58.7 171 12 68.3 220 12 67.9 224 10 62.2 272 10 74.6 31.9 10
ar 13.6 74 12 16.1 79 12 209 17.1 10 12.8 7.5 10 18.4 9.2 10
11 X 0.4 0.1 12 0.4 0.1 12 0.4 0.1 10 0.4 0.1 10 0.5 0.2 10
v 0.6 0.2 12 0.5 02 12 0.6 0.3 10 0.6 02 10 0.6 0.2 10
ve 3.3 0.9 12 3.1 08 12 3.4 0.8 10 34 1.4 10 4.3 1.5 10
le 98.9 26.0 12 940 240 12 101.1 227 10 998 425 10 1296 428 10
ar 25.1 93 12 20.8 8.6 12 26.8 13.7 10 272 172 10 39.2 232 10
v X 0.4 0.1 12 0.4 0.1 12 0.4 0.1 10 0.4 0.1 10 0.5 0.1 10
y 0.5 0.1 12 0.6 0.1 12 0.6 0.2 10 0.6 0.2 10 0.7 0.1 10
ve 2.8 0.5 12 29 0.6 12 2.9 05 10 2.8 0.5 10 3.0 0.7 10
le 84.1 197 12 93.6 269 12 100.5 183 10 103.0 38,5 10 1184 325 10
ar 19.2 53 12 23.7 9.9 12 26.1 126 10 280 156 10 36.3 17.0 10
v by 0.8 0.1 7 0.9 0.2 4 1.1 0.3 3 1.0 0.1 2 0
y 0.8 0.3 7 0.9 0.4 4 1.4 0.4 3 I.1 0.5 2 0
ve 5.7 0.4 7 6.6 2.0 4 11.4 4.8 3 7.8 1.6 2 0
le 171.9 12,6 7 199.2  60.4 4 340.3 1450 3 235.1 49.1 2 0
ar 71.8 28.9 7 97.8 644 4 216.6 131.3 3 1343 716 2 0
VI x 0.8 0.2 6 0.9 0.3 5 0.9 0.2 3 0.8 0.3 5 0
¥ 1.0 0.4 6 0.9 0.3 5 0.9 0.0 3 1.0 0.2 5 0
ve 5.9 1.4 6 6.6 2.0 5 8.0 1.3 3 7.8 1.5 5 0
le 176.2 425 6 196.4 60.2 b 2394 387 3 234.3  46.2 5 0
ar 83.3 329 6 93.6 50.6 5 111.8 33.5 3 124.0 38.8 5 0

for standing on the left leg looking straight ahead
(second measurement). A significant sex difference
was found for this variable in the group as a whole
(FF=6.02, df=1, p=0.01), the mean value for females
being lower (decreased sway) than for males. a result
also found for each age group. The variables of veloc-
ity and area showed a similar pattern. The older sub-
jects showed greater length of sway path than the
younger.

Functional tests
All subjects up to 54 years of age were able to perform
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tests of standing on one leg looking straight ahead for
30 sec. The results for the various age and sex groups
using traditional functional tests (standing blind-
folded on one leg, coordination- and walking tests)
are shown in Table V.

Separate ANOVAs were performed with regard to
sex and age (<54/= 55 years of age) with the func-
tional balance tests described in Table V serving as
dependent variables. The results showed significant
age differences (p<0.01) on both the one-leg standing
tests while blindfolded and the walking test, with
impaired performance in the older subjects. No sig-

R R R————-~



55-59 yrs 60-64 yrs
n=10 n=10
M SD n M SD n
0.3 0.1 10 0.4 0.1 10
0.3 0.1 10 0.4 0.1 10
L.3 0.3 10 1.8 0.6 10
39.6 7S5 10 55.1 17.2 10
6.1 2.3 10 10.4 6.7 10
0.4 0.1 10 0.6 0.2 10
0.4 0.1 10 0.6 0.2 10
1.9 0.5 10 34 1.2 10
57.6 14.6 10 105.5 36.7 10
11.7 4.7 10 31.1 14.0 10
0.4 0.1 9 0.5 0.1 8
0.6 0.1 9 0.5 0.1 8
39 0.7 9 4.7 1.3 8
116.9 204 9 144.2 40.2 8
31.9 12.9 9 36.6 16.0 8
0.5 0.1 8 0.6 0.1 8
0.6 0.1 8 0.5 0.1 8
3.6 0.7 8 4.5 2.1 8
113.3 218 8 147.1 36.9 8
30.0 10.5 8 394 12.4 8
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

nificant differences concerning sex were found. No
significant age or sex differences were found on the
coordination-test.

Correlations between stabilometric and functional
test results

The correlations between traditional functional tests
and force-platform measures for the total group are
shown in Table VI. Both the measures of one-leg
standing blindfolded and of walking 30 m and the
force-platform measures (length, velocity, area) were
significantly correlated (r, ranging from 0.30 to 0.42,
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p<0.001). The coordination-test measure showed
virtually zero correlations with the force-platform
measures.

Correlations between stabilometric results
and subjects’ characteristics

Significant correlations were found between age and
length of sway path on one-leg standing while looking
straight ahead (r, =0.40 for the right and 0.48 for the
left leg, p<0.001 in both cases), indicating older sub-
jects to show increased length of sway path than youn-
ger ones. No significant correlations were found be-
tween length of sway path and other characteristics of
the subjects as described in Table II (height, weight,
sight, hearing, workload, leisure-time activities. ma-
jor injuries earlier, medication, and alcohol consump-
tion), as calculated both for the total group (for height
and weight, rp ranging from 0.17 to 0.07) and sepa-
rately for the two sexes (for height and weight, r,
ranging from 0.10 to —0.23).

Concerning earlier major unilateral injuries, a
greater length of sway path was found for the injured
leg than for the non-injured one.

DISCUSSION

Postural sway has been considered as part of standing
balance, although there is no adequate consensus re-
garding how standing balance should be defined.

The reliability of the test battery carried out on the
force platform may be regarded as acceptable, since
the correlations-coefficients obtained were relatively
high (rg at least 0.60 for the two-leg standing tests and
at least 0.65 for the one-leg tests of standing while
looking straight ahead). Standing on one leg while
looking straight ahead or while blindfolded seemed to
be more difficult with the right leg than the /efi. This
could possibly be interpreted as a learning effect or as
a result of increased motivation, considering the fixed
order of the tests given in the battery. Standing blind-
folded on one leg appeared to be of almost a maximun
level of difficulty, considering the high number of
drop-outs. The relatively large number of drop-outs (4
out of 10) occurring during the initial week on the
task of standing on the right leg while blindfolded
may explain the relatively low mean sway value ob-
tained. These results seem to accord, at least in part,
with those of Black et al. (5), who found a significant
improvement for the second trial on most of the tests
they employved when studying postural sway in nor-
mal subjects.
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Table 1V. Means, standard deviations, and frequencies in the various age groups of females who succeded i
performing the tests (second measurement)

For abbreviations, see Table III

20-29 yrs 30-39 yrs 40-44 yrs 45-49 yrs 50-54 yrs
n=13 n=11 n=10 n=10 n=11
Test M SD n M SD n M SD 1 M SD 7 M SD n
I * 0.3 0.1 13 0.3 0.1 11 0.4 0.1 10 0.3 0.2 10 0.3 0.1 11
v 0.4 0.2 13 0.3 0.1 11 0.5 02 10 0.4 0.1 10 0.3 0.1 11
ve 1.2 02 13 1.2 0.2 11 1.5 0.6 10 1.2 0.3 10 12 03 11
le 358 7.2 13 34.8 57 11 439 182 10 372 103 10 36.5 7.5 11
ar 6.6 39 13 5.7 23 11 9.8 83 10 6.1 3.1 10 5.6 1.6 11
11 X 0.5 0.2 13 0.4 0.1 11 0.5 0.2 10 0.4 02 10 0.4 0.1 11
¥ 0.5 0.1 13 0.4 0.1 11 0.4 0.1 10 0.4 0.1 10 0.4 02 11
ve 1.8 0.4 13 1.9 0.5 11 1.7 03 10 1.6 0.4 10 1.7 0.6 11
le 53.5 106 13 553 138 11 51.3 9.6 10 47.2  11.7 10 512 164 11
ar 13.4 63 13 11.8 6.1 Il 11.7 57 10 9.8 4.5 10 10.9 5.5 11
111 g 0.4 0.1 13 0.4 0.1 11 0.4 0.1 10 0.4 0.1 10 0.4 0.1 10
) 0.5 0.1 13 0.6 0.2 11 0.6 0.1 10 0.5 02 10 0.5 0.1 10
ve 2.6 0.5 13 3.0 0.7 11 2.8 0.5 10 2.8 0.5 10 2.6 0.6 10
le 7200 232 13 89.5 222 11 85.0 141 10 849 156 10 788 16.6 10
ar 16.4 5.7 13 259 9.8 11 20.8 59 10 18.6 84 10 17.9 42 10
v X 0.4 0.1 13 0.4 0.1 11 0.4 0.1 10 0.4 0.1 10 0.4 0.1 11
) 0.6 0.3 13 0.5 02 11 0.6 0.1 10 0.5 0.2 10 0.6 0.2 11
ve 2.6 0.7 13 3.0 0.8 11 3 0.6 10 3.1 1.0 10 34 1.0 11
le 78.1 143 13 85.0 17.7 11 855 143 10 83.6 143 10 89.5 205 11
ar 19.9 8.5 13 19.2 7.0 11 20.5 43 10 20.1 79 10 25.3 9.6 11
\% X 0.8 0.2 7 0.8 0.2 4 0.8 0.0 2 0.8 0.1 3 0.6 1
) 0.9 0.1 7 0.8 0.1 4 0.8 0.1 2 0.9 0.1 3 0.6 1
ve 59 0.7 7 4.2 0.9 4 7.8 1.1 2 7.1 1.7 3 5.6 1
le 176.0  19.7 7 2169 260 4 2334 320 2 199.7 68.0 3 166.6 1
ar 754 158 7 94.0 272 4 922 249 2 88.1 28.4 3 50.2 1
VI x 0.8 0.2 9 1.0 0.1 2 0.8 0.2 2 0.8 1 0.9 0.3
) 0.9 0.2 9 1.1 0.0 2 0.8 0.2 2 0.7 1 1.0 0.3
ve 6.2 1.4 9 8.1 1.2 2 7.9 1.8 2 5.8 1 8.2 34
le 187.3 41.5 9 2414 349 2 2381 523 2 175.2 1 2447 101.1
ar 829 327 9 127.5 21.2 2 97.0 457 2 59.9 1 123.9 81.9

The order of the various tests in the test battery
given on the force platform appeared to be that of
increasing level of difficulty. Thus, for example,
standing on one leg while looking straight ahead
seemed to be more difficult than standing with feet
together while blindfolded. It appeared to be normal
for both women and men up to 54 years of age to be
able to stand on one leg for 30 sec looking straight
ahead, whereas the procedure of standing on one leg
while blindfolded seemed to offer considerable prob-
lems at any age. None of the subjects in the age-
interval 55-64 years could perform the tests of stand-
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ing on the right or on the left leg blindfolded. For all
age groups, the results obtained on the platform for
those tests involving standing with feet together yield-
ed a ratio of about 0.7 for sway while looking straight
ahead versus while blindfolded. Throughout. the in-
ter-subject variability was large in the oldest age
group (60-64 years). Black et al. (5) also noted high
inter-subject variances in subjects older than 50.

A single measure of standing balance, i.e., the sec-
ond measurement of length of the sway path for one-
leg standing, was selected for several reasons. It was
argued. from a theoretical point of view, that the




55-59 yrs 60-64 yrs
n=13 n=10
\ SD n M SD n
0.4 0.1 13 0.3 0.1 10
0.4 0.1 13 0.3 0.1 10
1.3 0.2 13 1.5 0.4 10
19.3 7.0 13 45.4 11.5 10
7.3 1.7 13 8.1 3.8 10
0.6 0.2 13 0.5 0.2 10
0.4 0.1 13 0.4 0.1 10
2.2 0.7 13 2.6 1.5 10
67.3 29.4 13 76.5 43.5 10
18.7 15.0 13 18.8 19.4 10
0.4 0.1 10 0.5 0.1 6
0.5 0.2 10 0.6 0.3 6
35 0.8 10 39 1.9 6
104.6 240 10 116.8 55.8 6
26.0 8.6 10 33.1 24.6 6
0.5 0.1 11 0.5 0.2 8
0.5 0.2 11 0.5 0.1 8
3.7 0.7 11 4.6 1.6 8
107.9  22.6 11 137.0 59.9 8
27.8 9.5 11 37.7 26.9 3
0 0
0 0
0 4]
0 0
0 0
0 0
0 0
0 0
0 0
0 0

parameter of length would offer a greater potential
than that of area in describing sway. Thus. for exam-
ple, the length of the sway path appears to more
adequately take account of the action which occurs
than does area, since a large amount of sway may
occur within a restricted area (1). One-leg standing
tests were selected since these tests differentiate better
than the two-leg tests. We considered the values on
the first recording of each testing occasion to be less
than ideal for inclusion in the test-battery because of
the person being exposed there to an unfamilar situa-
tion. Similarly, results of the third recording in the
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series appeared to be especially influenced by learning
or fatigue, making that recording also less than ideal.
Recordings on the second testing occasion tended to
vary less over subjects than the other two, as shown
by the standard deviations of the results. Because of
the risk of losing valuable information through drop-
outs, mean values over the three recordings were
found to be less suitable than those for a single testing
occasion, particularly where in the higher age groups
there were some subjects who failed at some point to
maintain balance. Such a failure to succeed at the
tests may explain the seemingly higher capacity of
men in the 55-59 as compared with the 50-54 age
group (cf. Fig. 2), which may simply refect the occur-
rence of drop-outs.

The results for the functional tests were similar to
those obtained by Bohannon et al. (6), who argue that
balance should be interpreted in light of the patient’s
age. In our study, the functional tests (all but the
coordination test) discriminated significantly be-
tween younger and older subjects but not between
women and men. Except for results on the coordina-
tion test, force platform results correlated significant-
ly with the results of the functional tests. The correla-
tion-coefficients there were never greater than 0.42, a
value which explains no more than 18% of the vari-
ance. The findings thus suggest the functional balance
tests, with the possible exception of the coordination
test, to be of value in clinical practice.

The significant sex differences obtained on the
force platform, indicating women to perform better
than men, is seen to be in agreement with results of
various other studies (14, 17), although some investi-
gations have shown standing balance to be better in
men than in women (20, 22). As sex differences were
not evident in the functional test results, it might be
argued that each of the two types of tests (functional
and force platform tests) reveals information not re-
vealed by the other. Thus, for example, it could be
suggested that the traditional functional tests focus on
time aspects, whereas the platform tests concern addi-
tional aspects more specifically related to certain
postural sway parameters. Further studies, one could
suggest, should consider the value of the functional
and the force platform tests together in diagnosing
well-known and defined lesions.

In earlier studies (13, 23), height and weight has
been found to be of importance in analyzing sway
results. We found, however, that neither height and
weight, nor in fact work-load and leisure-time activi-
ties, correlated significantly with length of sway path
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Table V. Performance on the blindfolded one-leg standing ltests and the walking test (means and standard
deviations of time in seconds) and on the coordination test (means and standard deviations of number of
alterations) for the various age and sex groups

Standing on one leg Standing on one leg

right, blindfolded left, blindfolded Coordination test Walking test
Age (yrs) M SD n M SD n M SD n M SD n
Females
20-29 39.5 334 13 44.0 51.3 13 40.4 7.1 13 13.1 1.5 13
30-39 22.6 17.4 11 26.8 20.7 11 342 9.8 11 15.0 1.9 11
40-44 24.7 17.7 10 21.3 14.1 10 34.1 10.9 9 15.1 1.9 10
45-49 20.1 19.2 10 29.2 23.8 10 31.9 6.0 10 15.5 2.1 10
50-54 28.9 29.0 11 25.0 16.0 11 35.6 9.5 11 16.1 28 10
55-59 13.0 14.4 12 13.8 15.8 12 28.7 12.9 13 16.8 33 13
60-64 9.1 10.7 10 3.4 2.3 10 27.8 12.6 10 18.6 1.9 10
Males
20-29 42.7 33.7 12 29.3 19.2 12 38.7 7.6 12 12.8 2.2 12
30-39 32.4 33.9 12 30.3 18.3 12 31.8 7.6 11 14.1 1.9 12
40-44 222 16.1 10 25.3 14.8 10 36.5 12.8 10 14.6 2.0 10
45-49 254 25.1 10 34.8 32.5 10 33.5 6.6 10 14.5 2:7 10
50-54 6.9 7.9 10 9.4 7.0 10 33.6 7.3 10 19.7 11.2 10
55-39 13.2 8.7 10 132 8.6 10 32.7 3.8 10 16.2 1.7 10
60-64 6.7 4.1 10 7.0 4.2 10 40.5 11.1 10 155 3.2 10

Table VI. Correlation coefficients (Pearson) between standing on one leg on the Jorce platform looking straight
ahead (length of sway path, velocity, and area; second measurement) and the functional tests (standing
blindfolded on one leg, the walking test and the coordination test)

Right leg—force platform Left leg—force platform

Length Velocity Area Length Velocity Area
Functional
tests r p r P r P r P r P r P
Right leg
(blind-
folded) —0.41  0.0001 —0.42 0.0001 —0.36 00001 —037 0.0001  —0.36 0.0001 0.31  0.0001
Left leg
(blind-
folded =039 00001 —0.41 00001 —037 00001 —0.39 0.0001  —0.38 0.0001 —0.35 0.0001
Walking
(30 m) 0.34  0.0001 0.34  0.0001 0.30  0.0003 0.32  0.0001 0.31  0.0002 0.31  0.0002
Coordina-
tion test —0.01 0.92 0.01 0.88 —0.00  0.99 —0.05 0.59 -0.03 0.71 —-0.02 0.83

on the force platform. It is possible, as Juntunen et al.  in older subjects, and also by sex, with women show-
have noted (17), that other anthropometric dimen- ing better function than men.

sions such as center of gravity could be of relevance
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