
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/11456803

Evaluation of a specific balance and coordination program for individuals

with a traumatic brain injury

Article  in  Brain Injury · April 2002

DOI: 10.1080/02699050110103300 · Source: PubMed

CITATIONS

28

READS

327

2 authors, including:

Claude Dugas

Université du Québec à Trois-Rivières

51 PUBLICATIONS   1,449 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Claude Dugas on 05 May 2015.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/11456803_Evaluation_of_a_specific_balance_and_coordination_program_for_individuals_with_a_traumatic_brain_injury?enrichId=rgreq-cbbc01a2f0e6c21ab5ba5c3988bfbec9-XXX&enrichSource=Y292ZXJQYWdlOzExNDU2ODAzO0FTOjIyNTc3NzA0MDc5MzYwMUAxNDMwODQwODQ5NDg3&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/11456803_Evaluation_of_a_specific_balance_and_coordination_program_for_individuals_with_a_traumatic_brain_injury?enrichId=rgreq-cbbc01a2f0e6c21ab5ba5c3988bfbec9-XXX&enrichSource=Y292ZXJQYWdlOzExNDU2ODAzO0FTOjIyNTc3NzA0MDc5MzYwMUAxNDMwODQwODQ5NDg3&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-cbbc01a2f0e6c21ab5ba5c3988bfbec9-XXX&enrichSource=Y292ZXJQYWdlOzExNDU2ODAzO0FTOjIyNTc3NzA0MDc5MzYwMUAxNDMwODQwODQ5NDg3&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Claude_Dugas?enrichId=rgreq-cbbc01a2f0e6c21ab5ba5c3988bfbec9-XXX&enrichSource=Y292ZXJQYWdlOzExNDU2ODAzO0FTOjIyNTc3NzA0MDc5MzYwMUAxNDMwODQwODQ5NDg3&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Claude_Dugas?enrichId=rgreq-cbbc01a2f0e6c21ab5ba5c3988bfbec9-XXX&enrichSource=Y292ZXJQYWdlOzExNDU2ODAzO0FTOjIyNTc3NzA0MDc5MzYwMUAxNDMwODQwODQ5NDg3&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universite_du_Quebec_a_Trois-Rivieres?enrichId=rgreq-cbbc01a2f0e6c21ab5ba5c3988bfbec9-XXX&enrichSource=Y292ZXJQYWdlOzExNDU2ODAzO0FTOjIyNTc3NzA0MDc5MzYwMUAxNDMwODQwODQ5NDg3&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Claude_Dugas?enrichId=rgreq-cbbc01a2f0e6c21ab5ba5c3988bfbec9-XXX&enrichSource=Y292ZXJQYWdlOzExNDU2ODAzO0FTOjIyNTc3NzA0MDc5MzYwMUAxNDMwODQwODQ5NDg3&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Claude_Dugas?enrichId=rgreq-cbbc01a2f0e6c21ab5ba5c3988bfbec9-XXX&enrichSource=Y292ZXJQYWdlOzExNDU2ODAzO0FTOjIyNTc3NzA0MDc5MzYwMUAxNDMwODQwODQ5NDg3&el=1_x_10&_esc=publicationCoverPdf


Evaluation of a specific balance and coordination

programme for individuals with a traumatic

brain injury

M YLEÁ N E CLAUDE DAUL Ty and CLAU DE

DU GAS ‡

y University of Ottawa, School of Rehabilitation Sciences, Ottawa, Canada
‡ UniversiteÂ du QueÂ bec aÁ Trois-RivieÁ res, DeÂ partement des sciences de l’activiteÂ
physique, QueÂ bec, Canada

(Received 1 February 2001; accepted 8 August 2001)

The purpose of this study was to evaluate the effectiveness of an aerobic dancing training, designed to
reduce postural imbalance and coordination deficits for individuals who had sustained a traumatic brain
injury (TBI). A two group experimental design was conducted. A control group participated in a
traditional muscular training (TMT) programme while participants in the experimental group were
assigned to an aerobic dancing, SlideTM and StepTM training programme (specific training group (ST)).
Participants were evaluated pre- and post-training. Balance was quantified using a force platform and
coordination using a Peak Performance system to compare the velocity profiles of a modified Jumping
jack test. Results showed that temporal variables were significantly different pre- and post-training for
the ST group, but no changes were found in the TMT group. The results of the balance test indicated
a significant reduction of postural sway area in the ST group but not in the TMT group. Overall, the
combination workout with StepTM and SlideTM is more effective in reducing balance and coordina-
tion deficits when compared to muscular based training.

Introduction

Following traumatic brain injury (TBI), individuals experience cognitive,
behavioural, and emotional sequela. In 33% of cases, people with severe TBI
have post-traumatic postural control and coordination deficits [1, 2]. This reduced
ability to control posture can be reflected by modifications in gait patterns and in
functional activities, such as stair climbing [3]. Since postural control implies
complex interactions between the musculoskeletal and neural systems, a lesion
in one of these systems can disrupt normal postural control [4]. Subsequent to
a TBI, postural control impairment is often related to a deficit of neuronal pathways
that process visual, vestibular, and proprioceptive information involved in
maintaining stability [1]. Several studies have shown that participants with TBI
have augmented postural sway in quiet stance, reflected by increased movement
of the centre of pressure when compared to healthy participants. Dault and
Dugas [5] found that participants with TBI showed more than double the amount
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of sway in anterio-posterior direction when compared to healthy age matched
controls. The postural imbalance can also persist many years after trauma and the
rehabilitation process [6]. In addition to balance deficits, individuals with TBI often
experience motor coordination deficits in daily activities, such as dressing or tying
shoelaces [7].

Balance and coordination deficits present a major barrier to the return to
professional life following a TBI. Vanier [8] notes that only 35% of individuals
with severe TBI return to work in 2 years following the accident and those
that do often have to modify their professional or job ranking. Since the majority
of TBI individuals are young (between 15± 24 years old), training programmes
that may improve the probability of return to vocational activities must be
considered [9].

A longitudinal study [6] showed that participants with TBI remain with
deficits in postural control and coordination, even after their rehabilitation
was completed. This problem could reflect insufficient stimulation in motor
rehabilitation of posture and balance. In designing a rehabilitation programme,
therapists need to take into account all the deficits related to the TBI and prescribe
a programme that stimulates the different systems related to the nature of the deficit
[10]. Recently, balance rehabilitation that challenges body stability has been
advocated for cerebellar patients [11] and the elderly [12]. Berrol and Katz [13]
proposed dance therapy to help TBI participants find autonomy in various domains
of human life. Dance therapy can stimulate physical, psychomotor, cognitive, and
emotional components. This stimulation is essential to cortical reorganization in the
aftermath of TBI. Berrol [14] reported a case study of a 35-year-old man who
sustained post-traumatic coma lasting 1 month and was hospitalized for 3 months.
After his discharge, he entered a dance and movement therapy programme for 4
months. The results indicated substantial improvements in coordination, balance,
and range of movement. Two years after training, the man was living by himself and
attending a community college. This case study highlights the potential benefits of
dance therapy in this population to reduce deficits relating to postural control and
motor coordination.

Aerobic dancing has been shown to improve cardiovascular endurance, flex-
ibility, muscular endurance, and static balance in young and elderly women [15,
16]. Reese and Lavery [17] proposed a training programme involving Slide

TM
to

improve proprioception. This type of training consists of participants sliding from
one stopper to the other on a slippery surface while maintaining their balance.
Participants must control movement of the trunk in order to maintain balance
and prevent falls from occurring due to the slippery surface [18]. Step training
consists of stepping up onto and down from a bench with alternate legs. Since
upper and lower limbs are necessarily coordinated in this movement, such training
could help to improve multijoint coordination. A combined aerobic dancing,
StepTM and SlideTM training programme seems to provide an excellent rehabili-
tation programme since it stimulates all the different sensory systems involved in
balance control and requires multi-limb coordination. Therefore, the purpose of
this preliminary study was to evaluate the effectiveness of a training programme that
combined aerobic dancing, SlideTM and StepTM training, to reduce postural imbal-
ance and coordination deficits in TBI participants compared to normally-prescribed
muscular training.
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Method

Participants

Ten TBI participants were recruited from the InterVal Rehabilitation Centre in
Trois-RivieÁ res, QueÂ bec. They were selected by physical educators and a therapist at
the Centre. The selection criteria were (a) the ability to walk without external help,
(b) no orthopaedic problems that could be aggravated by training, and (c) their
availability and motivation to participate in the programme. Ten individuals
demonstrated an interest for the study and were aged between 18± 54 years old
(mean age 29:6 11:3). The sample was mostly composed of men (75%), which is
representative of the TBI population [19]. Informed consent was obtained from all
participants, and the project was approved by the Ethics Committee of the
Rehabilitation Centre. Five participants were assigned to the specific training
group (ST) based on their reported availability to participate in the 12-week
programme. Two participants (#4 and #5) from this group were still involved in
the rehabilitation treatment on a daily basis during the study. The remaining five
participants were assigned to the traditional muscular training (TMT) programme
prescribed at the centre. Two participants of the TMT group did not complete the
study therefore only three participants from the TMT were included in the analysis.
The participants’ medical files were consulted to determine if there were any
contraindications to physical activity. Diagnoses and severity of lesions are stated
in table 1.

Coordination assessment

Coordination was evaluated by using a jumping jack movement. This task requires
coordinated movements of the upper and lower extremities in a rhythmic fashion
[20]. Since some of the participants could not jump easily, the jumping jack test
was modified. Thus, the participants were asked to lie in a supine position, on a
low-friction surface (3 SlidesTM), and execute eight jumping jack movements at a
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Table 1. Participant demographics

IBIBTb

Pa Sex Age (years) Group (months) General medical information

1 M 35 ST 104 Severe HI, L frontal contusion, L temporal craniotomy
2 F 27 ST 84 Severe HI, 21

2 months PTCc

3 M 25 ST 106 Severe HI, polytraumatism, L hemiplegia
4 M 18 ST 6 Severe HI, marked cerebral oedema
5 F 54 ST 10 Severe HI, 11-days PTA, 1-month PTC, R occipital

haematoma
6 M 27 TMT 7 Mild HI, less than 24 h PTA, L frontal skull fracture,

Severe HI,
7 M 20 TMT 13 Severe HI, 2-month coma, 3-months PTC, poor

coordination
8 M 31 TMT 25 L subarachnoid haematoma, R hemiplegia

a
P: Participant number.

b
IBIBT: Interval between injury and the beginning of training.

c
PTC: post traumatic coma.

L ˆ left; R ˆright.
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self-chosen pace (see figure 1). Reflective markers were placed on the wrists, knees
and umbilical point. The knee joint was chosen rather than the ankle joint as a
reference point, since the recording area was restricted due to ceiling height, where
the digital camera was placed. Reflective marker displacement was tracked by a
video camera (Panasonic WV-3990, 60 Hz) installed above the participant.
Calibration was performed using a standard metre stick. The video recordings
were digitized with a Peak Performance Technologies Inc. system, and were filtered
with a second order low pass Butterworth filter. Cut-off frequencies were between
5± 6 Hz for each curve; these were determined and filtering was done by using the
Peak 5 filtering package. To quantify coordination, the temporal difference
between the time to reach peak velocity for each limb in every cycle was used.
Peak velocity was determined by visually inspecting velocity values for each cycle.
This temporal difference was defined as the temporal delay, and analysis was done
by comparing the right and left side for both wrists and knees. A paired t-test was
conducted to compare the differences between pre- and post-training because of
the small sample size and also because the data was not normally distributed.

Balance assessment

The Clinical Test for Sensory Interaction in Balance (CTSIB) was chosen to
quantify postural control [21]. The CTSIB consists of six conditions in which visual

234 M. C. Dault and C. Dugas

 

 

Figure 1. Illustration of modified Jumping Jack and camera placement. The participant is lying on three SlidesTM

to facilitate execution of movement.
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and proprioceptive information is modified. The participants were asked to
stand with feet shoulder width apart and both arms at their sides on a force platform
for two consecutive trials of 20 seconds for each condition. The order of conditions
was randomly presented. For the first three conditions, they stood on a flat surface,
and for conditions 4, 5 and 6, participants stood on a piece of foam 15-cm thick.
The foam was used to minimize proprioceptive input. To manipulate visual
input, three different visual conditions were used: normal vision, no vision, and
modified vision with a conflict dome similar to the one used by Shumway-Cook
and Horak [21]. The conflict dome, constructed from a baseball batter’s hat,
altered the visual reference points generally used to maintain posture. A hard
plastic visor was added and placed 6 cm from the eyes before attaching a black
and white vertically striped-pattern. To ensure that participants couldn’t use visual
reference points for balance, a white material was placed under and on top of the
visor to obstruct vision. The participants were asked to look at an X placed in the
middle of the visor to prevent dizziness. The six conditions were completely ran-
domized for each participant. Conditions 1 and 6 from this protocol are illustrated
in figure 2.

Postural sway was monitored using a force platform (AMTI OR6-S200) with
strain gauges in all four corners connected to an A/D converter and a computer.
The strain gauges registered forces and moments in the x, y, z-planes. Peak
Performance Technologies Inc. Software was used to calculate centre of pressure
(COP) displacements from these values. These signals were sampled at 100 Hz. The
perimeter of the sway area (COP displacement) over 20 seconds was measured,
using a digitizing tablet (Wacom) with an interactive computer program. Patterns
were traced manually three times, and the average was calculated to determine the
sway area for each trial. Statistical analysis was performed on the mean of both trials

Evaluation of training programme 235

 

 

Condition 1 Condition 6

Figure 2. Illustration of conditions 1 and 6 of CTSIB. For description, see text.
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for each condition. A Friedman Test was first conducted to determine if the pre-
and post-training effect was different across balance test conditions. The results of
this analysis showed no significant postural sway differences across the six conditions.
Therefore, a paired t-test was conducted on the average of all conditions for each
group separately to compare the differences in sway area between pre- and post-
training. Results were considered significant when p < 0.05.

Training

The TMT group continued the usually prescribed muscular training by the physical
educators of the Centre, using weight-training equipment (Nautilus

TM
). This stan-

dardized programme was commonly used at the Centre to improve muscular
strength and endurance. Training sessions lasted 60 minutes twice a week for 12
weeks. Mean training time was 900 330 minutes. The ST group trained with a
combined aerobic dancing, StepTM and SlideTM programme. Training sessions
lasted 30 minutes twice a week for 12 weeks. Mean training time was 500 81
minutes. Before allowing participants to perform on the Slide

TM
, the instructor

observed each participant for the first 2 weeks in order to have a better under-
standing of their balance deficits: the SlideTM component was included at the end of
the second week.

After a general warm-up, the first part of the ST group training session consisted
of a combination of various movements performed in aerobic dance classes.
However, the level of difficulty was adapted to meet the motor ability of each
individual. The speed of execution was reduced and most movements were
repeated many times. In the second part, the participants followed different
StepTM movements indicated by the experimenter. For example, they walked up
and down the StepTM for eight counts and then did a knee lift by alternating the
leading leg on every count. The Slide

TM
portion of training took place in the last

part of each session. The participants were asked to move from one end of the slide
to the other and execute various movements when they approached the stopper.
With training, the complexity and difficulty of movements were intensified, by
adding arm motions and increasing speed. By the end of training, the goal was to
execute four aerobic dancing movements, eight StepTM movements and eight
Slide

TM
movements without any help from the instructor. A daily record was

kept to monitor the progression of each participant in the ST group.

Results

Progress in training programme

The results from this restricted group of participants revealed that all participants
exhibited rapid improvements in their ability to perform the workout movements.
Indeed, at the end of the second week, most participants could perform all four
workout movements. By the 8

th
week, all participants were capable of executing all

the basic movements for each component of the programme. In subsequent weeks,
training was devoted to increasing speed of execution and following the imposed
rhythm.
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Kinematic analysis of jumping jack movements

Participant 5 demonstrated the largest improvement. The velocity patterns of the
wrists and knees for participant 5 of the ST group are presented in figure 3. This
subject exhibited a major coordination deficit before training, revealed by large
variability of the opening and closing movements of the arms and legs between
cycles. The first two cycles of wrist movements were executed very rapidly (0.53 m/
s and 0.51 m/s) and the last three were done much slower (mean speed of
0:37 0:06 m/s) on the left side. A similar pattern was observed on the right
side, although with much slower peak speeds in all five cycles (mean speed
0:27 0:07 m/s). Moreover, peak speeds for the wrists and knees were not reached
at the same time, indicating a clear asynchrony in execution of the movement.
Figure 4 illustrates the movement patterns of the same participant after training. The
patterns were more synchronous and the peak speeds higher and quite stable over
the cycles (mean speed 0:69 0:06 m/s). Movements were executed much slower
before training (42.4 s for the five cycles) compared to after training (12.4 s for the
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Figure 3. Velocity of the left and right wrists (top panel) and of the left and right knees (bottom
panel) for participant 5 pre-training.
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five cycles). Overall, the pattern after training was closer to what is observed in a
control participant (figure 5). Thus, this participant showed a large improvement in
multilimb coordination following the specific training programme.

Paired t-tests indicated that there was a significant difference in the temporal
delay observed at the wrists pre- and post-training in the ST group (t ˆ 3:03;
p < 0:01). Results were not significant for the TMT group (see table 2). The
difference in temporal delay pre- and post-training was 83 ms for the ST group
and 13 ms for the TMT group (see figure 6). Similar results were found for the
knees, the ST group showed significant improvement (t ˆ 3:67; p < 0:001),
whereas the TMT group did not show any significant changes. This reduction of
temporal delay for maximum speed of the wrist and knees reflected improved
synchronization of the upper and lower limbs after training. It is important to
note that the two groups did not start with the same deficits in temporal coordina-
tion. Therefore, this should be considered in the interpretation of the results.
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participant. Note that temporal scaling is different from figure 4.

Table 2. Temporal delay of the wrists in ms

Groups Participants Pre-training Post-training Pre± post

ST 1 62:7 76:0 23:1 35:0 39:6 42:0
2 42:9 38:0 56:1 47:0 13:2 9:0
3 198:0 155:0 25:7 28:0 172:3 128:0
4 99:0 76:0 56:1 31:0 42:9 45:0
5 264:0 289:0 89:0 114:0 174:9 175:0

TMT 6 89:1 84:0 42:9 44:0 46:2 40:0
7 128:7 131:0 118:8 68:0 9:9 63:0
8 52:8 72:0 69:3 59:0 1:65 13:0

* Negative values indicate a deterioration in movement performance.
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Analysis of balance

Paired t-test revealed significant differences in sway area between pre- and post-
training for the ST group (t ˆ 2:14; p < 0:05) but not for the TMT group (see
figure 7).

Discussion

The primary goal of this preliminary study was to evaluate the efficiency of a
combined aerobic dancing, SlideTM and StepTM training programme to reduce
balance and coordination deficits in participants with TBI. The training programme
was designed to stimulate the various processes involved in postural control, in
particular proprioception and vestibular processes. This programme took into
account individual differences and specificity of training, as suggested by Horak et

240 M. C. Dault and C. Dugas
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al. [10]. In the Slide
TM

portion of the programme, participants had to maintain a
high level of attention in order to compensate for the difficulty of the task. Due to
the slipperiness of the surface, this task afforded high proprioceptive training. The
StepTM training was chosen because of the frequent directional changes and mod-
ifications from single to double stance which provides high vestibular stimulation.
The participants followed the same program,me but the speed of progression was
adjusted to the needs and pace of each individual.

Temporal coordination in the ST group improved significantly with training
while no significant changes were noted in the TMT group. Thus, the stimulation
provided by these rhythmic movements allowed most participants to improve mul-
tijoint coordination. Also, as illustrated in figure 6, before training, the ST group
had larger temporal delays compared to the TMT group. After training, the results
of the ST group were clearly smaller than those of the TMT group, indicating that
this type of muscular training had very little effect on multilimb coordination.

The sway area was visibly reduced after training in the ST group compared to
the TMT group. This suggests that participation in this combined aerobic dancing,
StepTM and SlideTM training programme lead to improvements in postural control.
The fact that such changes did not occur in the TMT group suggests that balance
rehabilitation is more effective when various postural control strategies are elicited
[10].

Cohadon et al. [22] suggested that it is easier to regain a pre-morbid profile when
the rehabilitation process is started as soon as possible after trauma. Some participants
still showed improvements even if the TBI occurred many years prior to the
beginning of training. This indicates that potential for improvement is still present
many years after TBI if the appropriate training programme is adopted.

Certain participants exhibited large improvements while others had less or no
improvement. Participant 1 demonstrated major changes in coordination but much
less with balance. Before training, this participant could maintain balance for only
one trial of condition 5 and 6 due to dizziness. However, after training, he com-
pleted both trials, although the sway area remained unchanged when compared to
the pre-training values. One must remember that this participant had sustained his
injury more that 8 years before beginning this study. Participant 2 demonstrated no
improvement in coordination and balance. This may have been related to the fact
that she was previously involved in a similar type of exercise training for the past 7
years. Prior experience probably improved her coordination, since she had the best
evaluation before training among the participants. She was still included in the study
since the selection criteria did not control for prior exercise experience. Thus, this
probably minimized the impact of the programme. Participant 3 demonstrated large
improvements in coordination and a smaller progression in balance. Because this
participant had sustained injury more than 8 years before the beginning of the study,
these modifications were unexpected. The participant had a left hemiplegia before
starting the training programme. In most daily tasks, he used his right limb and
rarely his left arm. In the training programme, both arms were stimulated equally
and this could probably explain the improvements observed in coordination. Even
though participant 4 completed his training 2 weeks before the rest of the group
(because he moved to another city), he demonstrated marked improvement in the
sway area and in coordination. This could be related to the fact that the training
programme was started only 6 months after trauma. Participant 5 had the largest
deficits in terms of balance and coordination before training and showed the most
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spectacular progression. Two factors probably influenced this outcome. Initially, she
began training less than 10 months after her injury and was still involved in rehabili-
tation treatment on a daily basis during this study. Secondly, she was highly moti-
vated and attended nearly all training sessions. Finally, three participants (#1, 3, 5)
reported that following this programme they felt more efficient while executing
daily activities, such as going from the sidewalk to the street and going up stairs
without using the railing. Therapists working with these participants also confirmed
these improvements in daily activities.

The TMT group was also heterogeneous. This group included participant 6,
who had a mild HI. Participant 8 showed significant improvement in balance.
Muscular training was probably the appropriate training for him, since his balance
deficits were caused by a hemiplegia and muscular weakness. Participant 7 did not
show any improvement in balance or coordination.

The Step
TM

training seemed to be an effective tool in stimulating various pro-
cesses involved in balance control and in multi-limb coordination, since participants
had to initiate directional changes and were constantly involved in weight shifting
movements. The SlideTM training was also appealing, since it requires constant
awareness of the body in space and necessitates adequate control of all body seg-
ments in order to maintain balance on the slippery surface.

Balance and coordination deficits are present in 33% of individuals with TBI [1].
These deficits may persist for several years after the injury [6]. Consequently, it is
important to develop rehabilitation programmes that optimally challenge sensory
and motor strategies in the control of standing balance as well as multi-limb coor-
dination. The specific training programme suggested in this study was effective in
stimulating all processes involved in balance control and coordination. Furthermore,
this training programme was so effective that participants who had sustained a TBI
more than 8 years prior to the initiation of the programme were still able to
demonstrate improvement.

Another important aspect to consider in designing an adequate rehabilitation
programme is motivation. Individuals enjoyed participating in this training pro-
gramme, which led them to work to their full potential during each training session.
This combined aerobic dancing, SlideTM and StepTM training programme was both
stimulating and efficient. It offers structures training sessions where participants take
charge of their own progression, resulting in a sense of independence and self-
fulfilment. The potential recovery is maximized, which results in a better quality
of life to the injured individual.

Conclusion

The results of this preliminary study indicate that a combination of aerobic dancing,

StepTM and SlideTM is more effective in reducing balance and coordination deficits
when compared to muscular based training. A key finding of this programme was
that a reduction in balance and coordination deficits was still found in participants
who had sustained a TBI several years before the start of the training. This may
suggest that current rehabilitation treatment could focus more on long term care

with this population. This specific aerobic dancing, Step
TM

and Slide
TM

training
programme considers numerous facets of the individual, since it takes into account
motor and sensory systems as well as cognitive and psychological processes.
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Rehabilitation professionals should consider incorporating a training programme
such as this in their interventions. Future research is needed to examine the effects
of this type of aerobic dancing, StepTM and SlideTM training programme on a larger
population.
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