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Abstract We compared the variability and spatiotem-
poral profile of postural sway of trained ballet dancers
to college varsity track athletes under variations in the
availability of vision and rigidity of the support surface.
We found no differences between the groups according
to the variability measures, but variability increased for
both groups with eyes closed and on a foam surface.
Recurrence quantification analysis revealed that the
postural sway of dancers was less regular (lower recur-
rence), less stable (lower maxline), less complex (lower
entropy), and more stationary (lower absolute trend)
than that of track athletes. Dancers, possibly as a result
of focused balance training, exhibited different dynamic
patterns of postural sway.

Keywords Balance Æ Postural control Æ Recurrence
quantification analysis

Introduction

Ballet dancers exhibit high levels of expertise in move-
ment control and balance. Although individuals with a
predisposition for fine movement skill and balance
control may likely be drawn to dancing (or gymnastics,
or athletics), it is also highly likely that the training
dancers receive contributes to their skilled balance con-
trol. One focus of dance training is technique, which
involves strengthening and coordinating the muscula-
ture of the body to maintain proper alignment while

moving through the positions and shapes intrinsic to the
particular technique being studied. When a dancer
studies a technique, the student is in a sense learning to
mirror the neuromuscular and behavioral patterns of a
model. A dancer focuses on sensing the changing rela-
tions of the moving body, not just on positions or steps,
in order to accomplish the goal of mirroring the model.
Training equips dancers with a keen awareness of
movement (i.e., kinesthesis), balance, and of the body’s
orientation to the surrounding layout of surfaces (i.e.,
exproprioception—perception of the self in relation to
the environment; Lee 1978).

Several studies have indicated better balance control
in dancers than in control participants (Crotts et al.
1996; Golomer et al. 1997a, b, 1999a; see also
Mouchnino et al. 1992). However, it has been argued
that the specialized balance training received by dancers
may only have an effect during challenging balance
conditions, and may not transfer to less challenging
balance conditions that are more representative of
everyday life (Hugel et al. 1999). In the present study we
compared postural stability and postural sway dynamics
in dancers and a control group composed of physically
fit individuals (college varsity track runners) who had
not received dance training or any other form of spe-
cialized balance training. Sway measurements were ob-
tained under challenging (foam surface) and non-
challenging (rigid surface) conditions with the eyes either
open or closed. Those manipulations addressed one of
the two goals of this study—to clarify whether or not
dancers exhibit better balance control in both challeng-
ing and normal balance conditions. If under relatively
non-challenging stance conditions the dancers exhibit
better balance abilities than individuals who lacked
balance training, it would suggest that balance training
has a pervasive influence on postural control that does
not appear only when balance is directly threatened.

Vision plays an important and well-documented role
in postural control. In general, postural sway increases
in the absence of vision (Edwards 1946; Nashner 1989;
Paulus et al. 1984; Witkin and Wapner 1950). The

This research was part of a senior honors thesis by the second
author.

J. M. Schmit Æ D. I. Regis Æ M. A. Riley (&)
Department of Psychology, University of Cincinnati,
ML 0376, 429 Dyer Hall, Cincinnati,
OH 45221-0376, USA
E-mail: michael.riley@uc.edu
Tel.: +1-513-5565544
Fax: +1-513-5561904

Exp Brain Res (2005) 163: 370–378
DOI 10.1007/s00221-004-2185-6



reduction in postural sway seen when vision is available
is generally attributed to greater visual than proprio-
ceptive or vestibular sensitivity to self motion (Easton
et al. 1998). Vision seems to play a larger role than other
perceptual systems in dancers’ regulation of postural
control (Hugel et al. 1999). Perrin et al. (2002) found
that whereas both dancers and judo specialists exhibited
better balance than control participants with the eyes
open, only judoists performed better than controls with
the eyes closed. The suggestion from this research is that
dancers learn specific balance strategies related to visual
detection and regulation of self-motion, and rely to a
lesser extent than judoists on (haptic) proprioception.
Dancers often train in front of mirrors and use visual
landmarks (Golomer et al. 1999b), which might engen-
der an increased visual dependency for dancers. How-
ever, other research suggests that dancers appear to be
less dependent on vision than non-dancers, and that
even though vision plays a major role in dancers’ bal-
ance control they may rely to a greater extent on haptic
proprioceptive and/or vestibular information than non-
dancers (Golomer and Dupui 2000; Golomer et al.
1997a, 1999a). Since dancers exhibit heightened haptic-
proprioceptive awareness of limb position (Ramsay and
Riddoch 2001) it is possible that the effects of dance
expertise in movement and balance control may not be
limited to enhanced visual sensitivity to self-motion or
enhanced ability to use visual landmarks for postural
stabilization.

The present study employed static posturography to
determine how visual perception and support surface
rigidity affected postural stability in experienced ballet
dancers. Postural sway measurements were obtained
from dancers and track athletes under eyes-open and
eyes-closed conditions when participants stood on either
a rigid or compliant surface. Postural sway was opera-
tionalized as the center of pressure (COP), a measure of
the displacement of the resultant ground reaction force
vector on the force platform, equal to the weighted
average of the points of application of all vertical forces
acting on the force platform (Hamill and Knutzen 1995).
The effects of balance training, vision, and support
surface rigidity on postural stability were determined
using standard measures of COP variability (standard
deviation and path length of the COP). Higher vari-
ability is widely assumed to indicated lower postural
stability (e.g., Gabel and Nayak 1984; Horak et al.
1989). We predicted less postural sway variability for the
dancers.

The second goal of the study was to determine if
dancers merely exhibit a different amount of postural
sway variability or if in addition (or instead) they exhibit
qualitatively different dynamic patterns of postural
sway. Dynamic patterns of postural sway were quanti-
fied using recurrence quantification analysis (RQA;
Webber and Zbilut 1994, 1996, 1998, 2004; for a detailed
description of RQA applied to postural sway data, see
Riley et al. 1999; see also Balasubramaniam and Turvey
2001; Balasubramaniam et al. 2000; Riley and Clark

2003). RQA is a nonlinear method for quantifying
repeating (recurring) patterns in a time series. RQA in-
volves embedding the measured time series in an n-
dimensional space (formally related to the phase space
of the system under investigation) to ‘‘unfold’’ the
dynamics. Once the dynamics have been unfolded in that
space RQA proceeds by (a) identifying instances of
recurrence (when the time series revisits the same coor-
dinates in the reconstructed phase space); (b) charac-
terizing whether the recurring values are due to chance
or a deterministic rule; (c) characterizing the complexity
of the deterministic structure; (d) characterizing the
mathematical stability of the dynamical structure; and
(e) characterizing the stationarity of the time series.
RQA provides five indices of the time-varying properties
of postural sway that correspond to the steps just de-
scribed: (1) % recurrence (essentially a nonlinear auto-
correlation measure; specifically, % recurrence indicates
the degree to which data points repeat themselves in the
time series, with repetition defined in terms of proximity
in the reconstructed multidimensional phase space); (2)
% determinism (the degree to which recurrent data
points form strings of repeating data, indicative of
deterministic structure in the time series); (3) entropy (a
measure of the complexity or irregularity of the deter-
ministic structure of the data); (4) maxline (a measure of
mathematical stability, which is not equivalent to pos-
tural stability; mathematical stability refers to a
dynamical system’s response to a change in initial con-
ditions); and (5) trend (a measure of the degree of non-
stationarity of the time series). Prior research comparing
a balance-disordered population (Parkinson’s disease) to
healthy controls suggested that higher values of %
recurrence, % determinism, entropy, and maxline, and
lower absolute values of trend, are characteristic of de-
creased postural stability (Schmit et al. 2004). That
pattern of RQA variables indicates postural instability is
associated with an overall tendency for increased regu-
larity or a loss of complexity of postural sway dynamics
(cf. Goldberger 1997). Based on those results, we pre-
dicted that the postural sway of dancers—who should be
less likely to exhibit postural instability—would produce
spatiotemporal sway dynamics that were less regular
(lower percent determinism, lower percent recurrence,
lower entropy, lower maxline, and higher trend magni-
tude) than the postural sway of the track participants
(cf. van Emmerik and van Wegen 2000, 2002).

Method

Participants

Ten undergraduate dance majors from the Department
of Dance at the University of Cincinnati College Con-
servatory of Music (mean age = 20 years; five male, five
female) participated. The dancers were pursuing a
Bachelor of Fine Arts degree with an emphasis in ballet
(Alexander technique). All dancers were trained in ballet
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for a minimum of 5 years and were physically fit. Ten
physically fit, varsity runners from the University of
Cincinnati track team (mean age =19.5 years; five male,
five female) also participated. The runners served as a
control group consisting of athletic, physically fit indi-
viduals who, unlike the dancers, were not trained
explicitly in balance control. Participants were screened
to ensure they did not have a history of diabetes, arthritis
or other illnesses affecting balance, a recent injury, ves-
tibular disorder, dizziness, a history of falls, heavy use of
alcohol or other drugs, or chronic back pain.

Apparatus

Postural stability data were obtained using a Bertec
4060-NC force platform and Bertec AM-6701 charge
amplifier (Bertec Corporation, Columbus, OH). Data
were sampled at 100 Hz and stored on a Pentium-based
PC. Datapac 2000 software (Run Technologies, Inc.,
Mission Viejo, CA) was used for data acquisition and
reduction. Datapac 2000 calculated the COP from the
force and moment signals measured by the force plat-
form and then computed standard statistical descriptors
of the COP (described below).

Procedure

Participants signed a written informed consent docu-
ment prior to the experimental session. The study was
approved by the University of Cincinnati Institutional
Review Board.

Within-subjects manipulations of vision (eyes open
vs. eyes closed) and rigidity of the support surface (rigid
surface of the force platform vs. 10.5 cm thick foam
block) were factorially combined, yielding four experi-
mental conditions (eyes open/rigid; eyes open/foam; eyes
closed/rigid; eyes closed/foam). Those manipulations
were chosen to create balance conditions that varied in
difficulty (eyes closed being more difficult than eyes
open, and foam more difficult than rigid). Four trials
were conducted in each condition, resulting in a total of
16 randomly ordered trials per participant. Testing ses-
sions lasted approximately 30 min.

Participants stood barefoot on the force platform or
foam with, in both conditions, their feet centered with
respect to the force platform. They were instructed to
adopt a shoulder-width stance, and were asked to relax
and to allow the arms to suspend naturally and com-
fortably at their sides. Participants were further directed
not to speak, gesture, or make any large-scale voluntary
movements (e.g., of the arms) during trials. At the
beginning of each trial participants assumed the afore-
mentioned stance. Data collection was initiated follow-
ing notification from participants that they felt stable
and were ready to begin. Each trial lasted 30 s. Partici-
pants were allowed to take breaks as needed to avoid
fatigue.

Data analysis and reduction

There were two primary sets of dependent measures in
this study. The first set (postural stability measures)
consisted of standard measures of postural sway that
are presumed to be inversely related to postural sta-
bility. The within-trial standard deviation (SD) of the
anterior-posterior (AP) and medial-lateral (ML) COP
time series and COP path length (total distance
traveled by the COP over a trial) were computed
by Datapac 2000 as indices of postural sway vari-
ability.

The second set of dependent measures (postural sway
dynamics measures) was obtained using RQA and re-
flected the dynamic patterns of postural sway. RQA was
performed using the following input parameters for the
analysis algorithms: for AP sway, time delay = 9 sam-
ples, embedding dimension = 11, and radius = 24% of
the mean distance separating points in reconstructed
phase space; for ML sway, time delay = 10 samples,
embedding dimension = 10, and radius = 20% of the
mean distance separating points in reconstructed phase
space (see Riley et al. 1999 for details). The selection of

Fig. 1a, b COP time series in the AP axis for a dancer (a) and a
track athlete (b)
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those values was based on the procedures suggested by
Riley et al. (1999) and resulted in the identification of
locally recurrent structure in the time series without
saturation of % determinism at the ceiling of 100. Var-
iation of the input parameters did not substantially alter
the qualitative appearance of recurrence plots or the
overall pattern of quantitative results. RQA yielded
dependent measures of % recurrence, % determinism,
entropy, maxline, and trend.

Dependent measures were averaged over repeated
trials in the same condition, yielding for each partici-
pant an average value of each dependent measure in
each of the four experimental conditions. Data were
evaluated using a 1-between (group), 2-within (vision
and surface) analysis of variance (ANOVA). Separate
ANOVAs were conducted for each dependent
measure.

Results

Time series plots and recurrence plots

Figure 1 depicts typical COP time series plots for a
dancer and a track athlete. These data indicate that COP
time series of participants from each group exhibit
irregular and variable spatiotemporal profiles. Recur-
rence plots for the same time series are shown in Fig. 2.
A recurrence plot is constructed by plotting a pixel at
specific coordinates (i, j) whenever pairs of data vectors
are identified as close (i.e., recurrent) in n-dimensional,
reconstructed phase space (Eckmann et al. 1987).
Structure not observable in the one-dimensional time
series can be identified as specific patterns within con-
stellations of recurrent points in a recurrence plot
(Webber and Zbilut 1998). The recurrence plot of the
dancer’s data depicts a smaller number of darkened
pixels, indicating that the dancer’s time series has lower
% recurrence. The recurrence plot of dancer’s data also
is characterized by shorter line segments (strings of
vector patterns in the time series that repeat themselves
multiple times over the observation period) than the plot
of the track athlete’s data, indicating lower mathemati-
cal stability in the dancer’s COP time series. The recur-
rence plot of the track athlete’s data exhibits a paling of
recurrent points away from the main diagonal, indicat-
ing drift in the COP time series. That pattern is not
present in the dancer’s plot, which suggests that that the
dancer’s time series is characteristically more stationary
than the track athlete’s time series.

Postural stability measures

In the AP axis, main effects were found for surface,
F(1,18)=111.86, p<.01, and vision, F(1,27)=100.44,
p<.01. When standing on the foam surface (mean AP
COP standard deviation for foam: 0.786 cm; rigid:
0.404 cm) and in eyes closed conditions (eyes closed:

0.728 cm; eyes open: 0.462 cm), there was a significant
increase in AP COP variability. A significant interaction
between vision and surface was also found in the AP axis
(see Fig. 3a). The difference between eyes-open and eyes-
closed conditions was magnified when participants were
on the foam relative to the rigid surface, F(1,18)=63.36,
p<.01.

The same effects were detected in the ML axis. Sig-
nificant main effects were found for surface,
F(1,18)=211.63, p<.01, and vision, F(1,18)=33.47,
p<.01. When standing on the foam surface (foam:
0.583 cm; rigid: 0.240 cm) or with the eyes closed (eyes
closed: 0.484 cm; eyes open: 0.351 cm) there was a sig-
nificant increase in ML COP variability. A significant
interaction between vision and surface was also found in
the ML axis (see Fig. 3b). The difference between eyes-
open and eyes-closed conditions was magnified when
participants stood on the foam relative to the rigid
surface, F(1,18)=28.84, p<.01.

Fig. 2a, b Recurrence plots of the data depicted in Fig. 1.
a Dancer. b Track athlete
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The exact same pattern was seen for COP path
length. There were main effects of surface, F(1,18)=23.03,
p<.01 (foam: 242.90 cm; rigid: 234.39 cm), and vision,
F(1,18)=23.90, p<.01 (eyes closed: 243.46 cm; eyes open:
233.84 cm), as well as a surface · vision interaction,
F(1,18)=38.72, p<.01. The interaction indicated that the
difference between the eyes-open and eyes-closed con-
ditions was much larger on the foam surface than the
rigid surface.

No main effects of group or interactions involving
group were found for the postural stability measures (all
p>.05).

Postural sway dynamics

ANOVA yielded significant main effects of group,
F(1,18)=4.73, p<.05, vision, F(1,18)=9.00, p<.01, and
surface, F(1,18)=15.80, p<.01, for AP % recurrence. A
main effect of group was also found for ML % recur-
rence, F(1,18)=5.19, p<.05. The time series for dancers
(AP: 5.38%; ML: 1.62%) was less recurrent (fewer re-
petitions in time, or less auto-correlated) than for track

athletes (AP: 7.01%; ML: 2.46%) in both sway axes. AP
% recurrence was greater in the eyes-open (6.70%) than
in the eyes-closed (5.68%) condition, and greater when

Fig. 4 % recurrence in the AP axis as a function of vision and
surface conditions for each group. The surface · vision interaction
and the group main effect were significant

Fig. 3a, b Standard deviation
(SD) of the COP in the (a) AP
and (b) ML axes as a function
of vision and surface conditions
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participants stood on the foam surface (7.38%) than on
the rigid surface (5.00%). A vision · surface interaction
was observed in the AP axis for % recurrence,
F(1,18)=6.93, p<.05. The differences in % recurrence
between eyes-open and eyes-closed conditions were
minimized when participants stood on the foam relative
to the rigid surface (see Fig. 4).

Significant effects of vision and surface were found
for % determinism in both the AP [vision: F(1,18)=7.28,
p<.05; surface: F(1,18)=70.00, p<.01] and ML [vision:
F(1,18)=50.50, p<.01; surface: F(1,18)=44.76, p<.01]
axes. For both sway axes % determinism was greater in
eyes-closed (AP: 76.15%; ML: 67.19%) than in eyes-
open conditions (AP: 62.30%; ML: 64.63%), and when
participants stood on the foam surface (AP: 84.76%;
ML: 83.05%) relative to the rigid surface (AP: 44.75%;
ML: 57.73%).

Main effects of group, vision, and surface were found
for maxline in both the AP [group: F(1,18)=5.50, p<.05;
vision: F(1,18)=12.11, p<.01; surface: F(1,18)=130.30,
p<.01] and ML [group: F(1,18)=4.50, p<.05; vision:
F(1,18)=29.29, p<.01; surface: F(1,18)=66.75, p<.01)
axes. Maxline for both sway axes was higher in the time
series of track athletes (AP: 1,909.01; ML: 2,217.21)
than of the dancers (AP: 1,480.21; ML: 1,730.98).
Maxline was greater in the eyes-closed (AP: 1,807.80;
ML: 2,254.07) than in the eyes-open condition (AP:
1,581.42; ML: 1,694.12), and when participants stood on
the foam surface (AP: 2,709.87; ML: 2,562.26) relative
to the rigid surface (AP: 779.35; ML: 1,385.91), for both
sway axes.

ANOVA yielded a significant main effect of group for
ML entropy, F(1,18)=7.49, p<.05. ML entropy was
higher for track athletes (3.72 bits) than dancers
(3.20 bits). Main effects of vision and surface were found
in both the AP [vision: F(1,18)=20.65, p<.01; surface:
F(1,18)=144.63, p<.01] and ML axes [vision:
F(1,18)=71.06, p<.01; surface: F(1,18)=47.57, p<.01].

Entropy was greater in eyes-closed (AP: 3.68 bits; ML:
3.80 bits) than in eyes-open condition (AP: 3.25 bits;
ML: 3.13 bits), and when participants stood on the foam
surface (AP: 4.44 bits; ML: 4.01 bits) relative to the rigid
surface (AP: 2.49 bits; ML: 2.92 bits). A significant vi-
sion · surface interaction for entropy was found in both
the AP, F(1,18)=8.79, p<.01, and ML, F(1,18)=12.82,
p<.01, axes (see Fig. 5). Entropy differences between
eyes-open and eyes-closed conditions were greater when
participants were standing on the foam.

Finally, ANOVA on trend revealed a significant main
effect of group in both the AP, F(1,18)=6.41, p<.05, and
ML, F(1,18)=5.98, p<.05, axes. Trend absolute magni-
tudes were smaller for dancers (AP: �3.24; ML: �1.44)
than track runners (AP: �5.12; ML: �2.25). A sig-
nificant interaction between vision and surface was
found in the ML axis, F(1,18)=7.44, p<.05 (see Fig. 6).
The difference between eyes-open and eyes-closed con-
ditions was greater when participants stood on the foam.

Discussion

The purpose of this study was to determine the effects of
dance experience and balance training (over and above
the effects of physical fitness) on postural stability and
postural sway dynamics under variations in the avail-
ability of vision and the rigidity of the support surface.
RQA revealed several differences in postural control
between dancers and the physically fit control group
(track athletes), but our variability measures (COP
standard deviation in the AP and ML sway axes and
path length) did not reveal any differences between the
groups. Previous research has generated inconsistent
results regarding differences between dancers and other
groups. Crotts et al. (1996) found superior balance
performance by dancers, but they did not employ
objective posturography methods that provide quanti-

Fig. 5 Entropy in the AP and ML axes as a function of vision and
surface conditions for each group. The surface · vision interaction
and the group main effect were significant

Fig. 6 Trend in the ML axis as a function of vision and surface
conditions for each group. The surface · vision interaction and the
group main effect were significant
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tative measures of COP variability or amount of pos-
tural sway. They recorded the length of time subjects
could maintain a given posture, and found that dancers
could stand for longer periods of time than controls.
Two other studies that employed static posturography
produced conflicting findings. Hugel et al. (1999) found
better balance performance by dancers in eyes-open
conditions. In contrast, Perrin et al. (2002) found no
differences between dancers and controls in eyes-open
conditions (although judoists performed better than
dancers in this condition). Moreover, Perrin et al. ob-
served inferior performance by dancers relative to both
groups in eyes-closed conditions.

Our results indicate that the balance skills of dancers
may not be manifest in the amount or variability of
postural sway, but instead are apparent in the nature of
dynamic patterns of postural sway. An assumption in
many studies of postural control is that the SD or path
length of the COP is a straightforward index of the
quality of postural control—the greater the sway vari-
ability, the less effective is postural control (i.e., reduced
postural stability). The same logic applies to other pos-
tural stability measures such as sway area, root mean
square variability, or sway amplitude (Gabel and Nayak
1984; Horak et al. 1989). However, a number of
researchers have cautioned that this assumption should
not be made without further consideration of the dy-
namic patterns of the COP (Newell and Slifkin 1998;
Newell et al. 1993; Riccio 1993; Riley 2001; Riley and
Turvey 2002; Slifkin and Newell 1999; van Emmerik and
van Wegen 2000, 2002). Our analysis of the dynamic
patterns of the COP revealed differences in postural
control between the dancers and track athletes that were
not apparent in the variability measures. One interpre-
tation of this result is that postural control is qualita-
tively, not quantitatively, different in dancers. Since the
spatiotemporal patterns manifest in motor behavior are
reflections of the underlying control and organization of
the perceptual-motor system (e.g., Newell et al. 1993;
Riley 2001; Riley and Turvey 2002; van Emmerik and
van Wegen 2000), the qualitatively different dynamic
patterns of sway for the dancers suggest dancers exhibit
differences in the underlying organization of postural
control.

Specifically, the RQA results indicated that dancers’
COP time series were less nonlinearly autocorrelated (%
recurrence was lower for dancers), less mathematically
stable (maxline was lower for dancers), less complex
(entropy was lower for dancers), and more stationary
(trend magnitude was lower for dancers) than the track
athletes’ COP time series. Taken together these results
point toward an overall tendency for dancers to exhibit
postural motions that were somewhat noisier (i.e., re-
duced recurrence—lower nonlinear autocorrelations)
but that occurred about a relatively constant mean po-
sition (i.e., lower trend value). The lower mathematical
stability and increased noisiness in the COP time series
of dancers may reflect a means of behavioral flexibil-
ity—less stable, noisy mathematical systems can exhibit

transitions across behavioral modes and greater flexi-
bility than more regular and stable systems (see Kelso
1995 for a discussion of this issue in the context of
movement coordination).

Differences between the groups did not depend upon
vision and surface conditions (cf. Hugel et al. 1999;
Perrin et al. 2002). However, vision and surface effects
were observed in most dependent measures in both the
AP and ML sway axes. Eyes-closed and foam-surface
conditions were associated with greater sway variability
and with increased % recurrence, % determinism,
maxline, entropy, and trend of the time series. Those
results for the most part replicated the effects observed
by Riley et al. (2004; see also Riley et al. 1999, for a
comparison of vision effects), except that Riley et al.
(2004) found lower % recurrence on the same foam
surface than on the same rigid surface (however, par-
ticipants in that study performed a cognitive task while
standing during half of the trials, so this comparison
must be treated circumspectly). The present RQA results
indicated an overall trend toward increasing regularity
of the COP time series as balance conditions became
more challenging, which is consistent with results ob-
tained during the Sensory Organization Test in a study
by Riley and Clark (2003).

Differences in balance skills have been found between
non-specialized control participants and other subject
groups such as judoists (Perrin et al. 2002), gymnasts
(Kioumourtzoglou et al. 1997; Robertson et al. 1994;
Vuillerme and Nougier 2004; Vuillerme et al. 2001), and
acrobats (Golomer et al. 1997a, b). A question that
emerges from this line of research is whether the changes
in balance function are a reflection of intrinsic balance
skills that predispose individuals to specialize in those
professions, a result of training, or some combination of
those factors. This question has important implications
for devising balance intervention programs for the el-
derly, people with neurological disorders, or people who
work in dangerous environments in which balance
control and falling are critical issues (e.g., high-rise
construction). There is some evidence that suggests
activities such as tai chi and social dance may improve
balance function in individuals prone to falls (see re-
views by Judge 2003; Wu 2002). The effects of balance
training on postural control and the extent to which
balance training generalizes to a broad range of postural
control conditions are important research issues.

The elite dancers we studied exhibited postural sway
dynamics that were quite different from another
group—individuals with Parkinson’s disease—that we
examined in another study (Schmit et al. 2004). Whereas
the dancers tended to show less correlated, less complex,
and less mathematically stable sway dynamics than the
control group (track athletes), people with Parkinson’s
disease tended to exhibit highly variable postural sway
that was more autocorrelated, more deterministic, more
complex, and more mathematically stable than a group
of age-matched, healthy control participants. While it is
imprudent to make direct comparisons of the data of
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dancers and Parkinson’s patients across these two
studies, it nonetheless may be informative in future
studies to directly compare people with elite balance
abilities to people with known balance impairments.
Such comparisons may elucidate the nature of postural
stability and normal postural control and shed light on
how postural control differs in cases of elite balance
performance and balance disorders.
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