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Abstract

Background: Balance disorders impact people in all stages of their life. Individuals can
experience unsteadiness, fear of movement, dizziness, nausea, and vertigo. Assessments are
completed by medical professionals to determine the cause of the balance disorder, then
treatments are prescribed. For peripheral balance disorders, rehabilitation can include physical
therapy and movements performed by the individual at home to allow for the brain to
compensate for the disorder. Adherence to such rehabilitation programs is not high, therefore
other rehabilitation options must be explored. Dance is a movement form that utilizes and

strengthens aspects of balance.

Methods: A literature review was conducted to determine how dance has been used as a
rehabilitation method for movement disorders. The search included various combinations of the

following terms: “dance”, “rehabilitation”, “adults”, “therapy”, “treatment” and “balance”.

Research articles that have been published in the last 25 years were included.

Results: 35 articles remained following the literature search. The articles discussed various dance
styles used for rehabilitation, various lengths and intensities of programs, and improvements in
balance and movement measures. The articles were reviewed to determine if similarities exist

between the movement disorders discussed and peripheral balance disorders.

Conclusion: While no direct similarities were found between the movement disorders and
balance disorders, it is hypothesized that aspects of dance can be incorporated into peripheral
balance disorder rehabilitation methods to improve balance and movement measures for
individuals. Further research must be conducted to determine the impacts of a dance-based

rehabilitation specifically on peripheral balance disorders.
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Introduction

Balance is an important part of everyday life; however, we don’t typically think about our
balance system and balance abilities unless they are impacted in some way. Our balance
functions from input of three different sensory systems of the body: the inner ear vestibular
system/organ, the visual system (including the oculomotor reflex- VOR), and the proprioception
(touch) system (Herdman & Clendaniel, 2014; Jacobson, et al., 2021). The inner ear vestibular
system is comprised of the following sensory structures: the utricle, saccule, and the three
semicircular canals (horizontal, anterior vertical, and posterior vertical). The utricle and saccule
encode our orientation to gravity and linear acceleration in the horizontal and vertical planes,
respectively. The semicircular canals encode rotational acceleration in the vertical, horizontal,
and diagonal planes. When linear or angular (or both) acceleration occurs, fluid is displaced
within the vestibule (utricle and saccule) and in the semicircular canals and displaces stereocilia
of the hair cells. When the hair cell stereocilia are displaced, depending on the movement
direction, the result is activation or suppression of afferent vestibular nerve fibers that project
from these sensory structures, ultimately sending information to the brain. The oculomotor reflex
(VOR), which is controlled by the vestibular periphery, allows us to keep objects of interest in
focus as we move. The visual system provides extremely helpful information regarding where
objects are in our environment that allows us to navigate safely. The proprioception system
provides inputs as to where we are in the environment and how our movements influence objects
around us (Herdman & Clendaniel, 2014; Jacobson, et al., 2021). When the inputs from these
three systems function correctly, we are able to maintain our center of gravity, walk normally,
etc. If the input from at least one of these systems is compromised, our balance can be negatively

impacted, resulting in balance insecurity when in motion, or in extreme cases, the inability to
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ambulate. Balance disorders can impact individuals at any stage of life. Common symptoms
experienced include dizziness, unsteadiness, fear of movement, nausea, and vertigo (perception
of spinning when not in motion, or perception of the environment spinning). When someone
experiences one or all of these symptoms, they typically seek a professional’s help. This process,
however, can take time as symptoms can be dismissed, or it can be difficult to pinpoint the
balance system as the primary concern. Many people will see multiple physicians and specialists,
and go through a battery of tests before a balance disorder is the resulting diagnosis. The
physician then determines the most appropriate course of treatment to help manage the
symptoms. The treatment will depend upon whether the balance disorder is related to the
peripheral components (the inner ear vestibular system, the vestibular nerves) or central
components (the brain, neural pathways). Common peripheral balance disorders include benign
paroxysmal positional vertigo (BPPV), Meniere’s Disease, vestibular labyrinthitis (inflammation
of the peripheral vestibular organs), and a vestibular weakness (unilateral or bilateral). Central
balance disorders include vestibular migraine, cerebellar ataxia, Mal de Debarquement disorder,
persistent postural perceptual dizziness (PPPD), or any lesion in the pathways of the sensory or
central structures that inform us of acceleration, sustained movement, or positions (Herdman &
Clendaniel, 2014; Jacobson, et al., 2021).

A common management strategy for balance insecurity is to have the individual complete
a series of exercises that train the brain and body to compensate for the balance disorder (central
compensation). These exercises may be completed at home by the individual and typically
involve repetition of specific movements in different variations. For instance, an individual may
keep their gaze focused on a fixed point on a wall and shake their head back and fourth. Another

exercise may be keeping their head still but moving their eyes up and down or side to side
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quickly. These are examples of Cawthorne-Cooksey exercises that can be given to patients with
a unilateral peripheral balance weakness, or balance hypofunction (Herdman & Clendaniel,
2014). Individuals may also work with a physical therapist who will determine what types of
exercises and rehabilitation the individual will complete. There are a variety of factors that
influence the physical therapist’s decisions, such as the patient’s medical diagnosis, standardized
balance assessments (objective measures), and subjective measures that come with experience
working with individuals. Standardized balance assessments are not performed with every
individual who attends physical therapy. For instance, in a retrospective chart study performed
by Gervaise and colleagues (2014) it was determined that 182 out of 250 (73%) patients
performed a standardized balance measure. The Timed Up and Go (TUG) test and Berg Balance
Scale were the most commonly used measures within this study and were used for all groups of
balance patients (a variety of medical diagnoses were present). While 73% of the charts reviewed
discussed the use of a standardized balance assessment, all of the charts described at least one
other physical therapy assessment related to balance, such as observations of gait, transfer
assessments, assessments of active range of motion, and distance walked assessments (Gervais,
et al., 2014). McGinnis and colleagues (2009) assessed that physical therapists also use their
academic knowledge, as well as their experience working with patients over time and identifying
patterns of how patients move. Eleven physical therapists who work with individuals with
balance disorders participated in interviews to determine how they make decisions during the
examination/initial assessment with a patient, what methods of assessment they choose, and why
they choose such methods. Five of the eleven therapists discussed in their interviews how their
academic education influenced how they chose their balance assessments. Three of these

therapists described their academic education as a significant factor they considered, whereas the
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other two described it as a foundation to base their clinical experience upon and build off of.
Movement observation was a large factor used in each of the therapist’s initial assessments. The
therapists utilized standardized balance measures, but it was discussed that the purpose of using
such measures was to provide quantitative data for documentation purposes. Documentation
purposes included for insurance, to identify expected outcomes, to report on patient progress, and
to determine if a patient was ready for discharge if in an inpatient facility. The Berg Balance
Scale and the Timed Up and Go test were identified as being quick, easy to administer measures
that were used by each of the therapists. Movement observation was also used by each of the
physical therapists with their patients. Through experience, recognizing patterns of movement
problems became easier for the therapists and helped determine the types of exercises they would
be using during the rehabilitation training with their patients (McGinnis, et al., 2009).

After an initial assessment, the physical therapist may have the patient start with basic
exercises and work their way up to more difficult exercises. For instance, the patient may start by
standing in place with both feet on the ground (a firm surface) with their eyes closed. Once able
to do this, the patient may stand in place with both feet on a firm cushion that moves slightly
when the patient’s feet move. The next progression can be to a soft foam pad that moves much
more with the patient’s movements. These progressions are examples of dynamic posturography.
Dynamic posturography (with a computerized program or without) can help determine which of
the three inputs for vestibular function are not working correctly, or if multiple inputs are
providing inaccurate information. For instance, by standing on a firm flat surface with the eyes
open, but then having the patient close their eyes, the patient must rely on the inputs of their
vestibular system and proprioceptive system. By standing on a soft foam pad, the patient’s

proprioceptive inputs are disrupted and they must rely on their vestibular inputs and visual inputs
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if their eyes are open (Smith-Wheelock, et al., 1991). Physical therapists can then work with
patients on exercises for the specific input(s), as well as use the same dynamic posturography
measures to determine if improvement is being made during the rehabilitative program. Another
progression of exercises can be the patient walking down a hallway while focusing on a non-
moving focal point or object at the end of the hallway. After being able to complete this, the
patient will walk down the hallway again while slowly turning their head side to side. The speed
of the head turns progress until the patient is able to walk down the hallway without dizziness
occurring while shaking their head side-to-side quickly (A. Guerrero, personal communication,
April 20, 2022; Smith-Wheelock, et al., 1991). A common warning from physicians to their
patients is, “You may feel worse before you feel better”, as these movements can cause dizziness
or vertigo when performing the exercises. When the individual can complete the prescribed
repetitions without feeling dizzy or triggering vertigo, the exercises are helping, central
compensation has occurred. However, getting to this point can take time and the individual must
be dedicated to performing the exercises multiple times a day, every day. From personal
experience within an Ear Nose and Throat office, when individuals with peripheral balance
disorders return for follow-ups after a home exercise regimen has been recommended, it is
common for them to report that they did not complete the exercise regimen each day or to the
full extent. Some of the reasons they give for not performing the exercises consistently include
not being able to mentally push past the dizziness they experience at the beginning of the
exercises (before central compensation occurs), finding the exercises boring or time consuming,
or feeling like they were completing the exercises but not experiencing any perceptual

difference/benefit. Determining if other rehabilitation methods are available that are perceived as
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enjoyable may help increase adherence to such regimens, thus increasing the likelihood that the
regimen will be successful in diminishing the individual’s balance insecurity.

One group of people that depend upon and often think about balance specifically are
dancers. From a very young age until about thirteen years old | was enrolled in dance classes.
One of the first concepts learned as a new dancer is how to maintain balance and manipulate it
when changing movements. An exercise that is completed in many dance classes is maintaining
balance in different conditions with eyes open and eyes closed. Dancers, regardless of the style
of dance they practice, are known for their exceptional balance. Dancing itself is known to help
improve people’s mood, lift their spirits, and can be an enjoyable pastime for many individuals.
Rokka, Mavridis, and Kouli (2010) determined that even a single session of a dance aerobic
program of moderate- or high-intensity is influential and can significantly increase energy while
decreasing tension, depression, aggressiveness, and confusion in healthy adults. Participating in
dance can positively impact an individual’s mood and psychological state in the short-term
(immediately after participation) and long-term. A high-intensity class can increase these quality
of life aspects more significantly than a moderate-intensity class (Rokka, et al., 2010). Based on
this, and the aforementioned struggles related to adherence to balance exercise regimens, the
purpose of this study is to answer three questions: 1) Has dance been used as a rehabilitation
technique? 2) What aspects of dance make it a successful rehabilitation technique? 3) Can
aspects of dance be incorporated into vestibular rehabilitation exercises for vestibular
disorders?

Methods
A literature review is the chosen method to identify and explore the use of dance as a

rehabilitation method. PubMed was the main database used to identify and explore peer reviewed
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articles pertaining to my research questions. Searches were conducted using various
combinations of the following terms: “dance”, “rehabilitation”, “adults”, “therapy”, “treatment”
and “balance”. Research articles that have been published within the last twenty-five years were
included for review. Research articles discussing the use of dance for movement disorders were
included. As peripheral vestibular disabilities are the focus of this project, research articles
discussing the use of dance for psychological and social disorders (ex: depression, schizophrenia,
anxiety, etc.) were rejected. Additionally, articles concerning children and adolescent subjects
were rejected as the current population of interest is adults (age 18+). Finally, articles published
in a language other than English that did not have a reputable translation available were rejected.
Results of the Literature Search

An initial search of the PubMed database using the terms “dance”, “rehabilitation”, and
“therapy” and/or “treatment” yielded 1,764 results. Including the term “balance” in the search
reduced the number to 349 items and adding the term “adults” further reduced the count to 227
items. The remaining items were filtered with the publishing date criteria mentioned above.
Titles and abstracts were reviewed to determine if the articles met the inclusion criteria. Once the
literature search was complete and articles were rejected or included, thirty-five articles
remained. Of these articles, thirteen were randomized controlled trials (including single- and
double-blinded studies), three were single-subject trials, seven were pilot studies, and twelve
were systematic reviews and meta-analyses. Also included was one article from the results of a
survey and one informational guide for how to implement a dance-based rehabilitation program.

Most of the articles (30/35) discussed dance as a rehabilitation method for Parkinson’s disease

(PD). Other populations of interest that were discussed included Alzheimer’s, dementia, stroke,
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fibromyalgia, Huntington’s disease, spinal cord injuries, older adults who are at risk for falls, and
healthy older adults.

The randomized controlled trials focused on a control group versus at least one
experimental group that was involved in a dance class. Some of the studies had a control group,
an experimental group that was involved in a dance class, and an experimental group involved in
a different form of exercise. Additionally, some of the articles had different experimental groups
to see if there were specific aspects of dance (style, partnered versus non-partnered, etc.) that
changed the outcomes for the participants. Dance had to be utilized as one of the experimental
groups for articles to be included in this review. If an article discussed movement to music but
did not specify that dance was the form of movement, the article was not included.

The most common form of dance used in the studies was Tango, specifically Argentine
Tango, and this form was used most in the studies related to Parkinson’s disease. The reasoning
for choosing Argentine Tango (or Tango in general) was due to the use of quick movements,
stopping and starting, and quick changes in the movement or direction of movement (Albani, et
al., 2019; Allen, et al., 2017; Berti, et al., 2020; Duncan & Earhart, 2012; Duncan & Earhart,
2014; Hackney, et al., 2007; Hackney & Earhart, 20102; Hackney & Earhart, 2010°; Hackney, et
al., 2012; Hackney & McKee, 2014; McNeely, et al., 2015; Roments, et al., 2015). Freezing of
gait is a common motor impairment experienced by individuals with Parkinson’s disease.
Freezing of gait occurs when there is a small period of time when an individual attempts to
move, but their body freezes momentarily before the movement commences (Heremens, et al.,
2013). This can lead to many falls for individuals and is a large motor concern in individuals
with Parkinson’s disease. Tango was chosen as the dance style in many of the studies to

potentially help reduce freezing of gait occurrence (Earhart, 2009; Hackney & Earhart, 2009;
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Hackney & McKee, 2014).Other styles of dance that were studied included Cha-Cha (Li, et al.,
2022), Irish set dancing (Volpe, et al., 2013), Salsa (Abreu & Hartley, 2013), Greek style
dancing (Elpidoforou, et al., 2022), Belly dancing (Baptista, et al., 2012), Waltz or Foxtrot
(Hackney & Earhart, 2009), and dance rehabilitation that was not a specified style (Bek, et al.,
2022; Dos Santos Duarte, et al., 2023; Franco, et al., 2020; Hashimoto, et al., 2015; Kalyani, et
al., 2020; Marchant,et al., 2010; McKee & Hackney, 2013; Westheimer, et al., 2015).

While different dance styles were explored across the articles, differences in dance
rehabilitation programs were also found regarding timing. The duration of the individuals’
participation in programs varied, as well as the number of classes attended and duration of each
class. For example, McKee and Hackney (2013) had the shortest overall participation length in
their study in which participants were enrolled in two weeks of Tango based classes. The
participants completed ten classes, each 90 minutes long, within the two-week period. The
longest overall study length was by Duncan and Earhart (2012) in which participants were
enrolled in a community-based Tango program for one year. The participants attended two one-
hour sessions per week for the year. The average study length ranged from eight weeks to twelve
weeks, with one to two sessions per week. The average session length across studies for each
class attended was 75 minutes.

Many of the studies discussed the effects of dance on different outcomes for the
experimental groups, such as cognitive abilities, movement and balance abilities, neuromuscular
effects, social effects, effects on behavior and mood, and effects on confidence. Improvements in
balance and movement abilities were the main outcomes this review focused on. The most
common measures used for balance and movement abilities in the articles included the Berg

Balance Scale (BBS), the Timed Up and Go (TUG) test, Dual-task TUG test, the Freezing of
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Gait (original and modified) Questionnaire, the Mini Balance Evaluation Systems Test (Mini-
BESTest), Fullerton Advanced Balance (FAB) Scale, six-minute walk test (6MWT), and the 30-
second chair stand test. Other measures included functional reach tests, gait tests, backwards
walking tests, and single-leg stance tests. The Berg Balance Scale focuses on static and dynamic
standing/balance abilities in adults that consists of fourteen items (situations). The maximum
score that can be achieved is 56. A lower score indicates the individual has a greater risk for
falling at some point in the six months following testing (Abreu, 2013; Shirley Ryan AbilityLab,
2020). The Timed Up and Go test (TUG) evaluates how quickly an individual can stand up from
a chair, walk ten feet, turn around, walk back to the chair, and sit back down. The TUG can also
be completed as a dual task in which individuals are asked to complete a secondary task while
completing the motions. Secondary tasks can include counting backwards by threes from a
randomly selected number between 20 and 100 or walking while holding a cup full of water. If
an older adult takes twelve seconds or longer to complete the task (single or dual) they are at risk
for falling. (Abreu, 2013; CDC 2017; Shirley Ryan AbilityLab, 2014). The Mini-BESTest tests
anticipatory postural adjustments, reactive postural control, sensory orientation, and dynamic
gait through fourteen items (Duncan & Earhart, 2014; Shirley Ryan AbilityLab, 2013; Simpkins
& Yang, 2023). The Fullerton Advanced Balance scale also focuses on static and dynamic
balance for adults under a total of ten different conditions (Shirley Ryan AbilityLab, 2012;
Simpkins & Yang, 2023). The Six-minute walk test evaluates how far an individual can walk
over the course of six minutes. While the test examines aerobic capacity and endurance, it has
been documented that a lower distance walked can be correlated to a greater fall risk in adults

(Duncan & Earhart, 2012; Shirley Ryan AbilityLab- 6 minute walk test, 2013).
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The majority of the articles discussed how individuals involved in a dance rehabilitation
program improved in at least one measure of balance compared to pre-test measures. The most
common measures of balance and movement in which improvement were seen (in a small or a
significant amount) were in measures of gait (Abrea & Hartley, 2013; Albani, et al., 2019; Allen,
et al., 2017; Ares-Benitez, et al., 2022; Bek, et al., 2020; Dos Santos Duarte, et al., 2023; Earhart,
2009; L., et al., 2022; McNeely, Duncan, & Earhart, 2015; Patterson, et al., 2018; Pereira, et al.,
2019; Sharp & Hewitt, 2014; Westheimer, et al., 2015), the Berg Balance Scale (Abreu &
Hartley, 2013; Allen, et al., 2017; Earhart, 2009; Elpidoforou, et al., 2022; Hackney, et al., 2007;
Hackney & Earhart, 2009; Hackney & Earhart, 20102, Hackney & Earhart, 2010°; Hackney, et
al., 2012; Hasan, et al., 2022; Hashimoto, et al., 2015; Kalyani, et al., 2020; Li, et al., 2022;
Marchant, et al., 2010; Westheimer, et al., 2015), the Fullerton Advanced Balance Scale (Allen,
et al., 2017; McKee & Hackney, 2013), the Timed Up and Go test (Abreu & Hartley, 2013;
Allen, et al., 2017; Ares-Benitez, et al., 2022; Earhart, 2009; Hackney, et al., 2007; Hackney, et
al., 2012; Hasan, et al., 2022; Hashimoto, et al., 2015; L1, et al., 2022; McNeely, et al., 2015;
Patterson, et al., 2018; Roments, et al., 2015; Volpe, et al., 2013), the Mini-BESTest (Ares-
Benitez, et al., 2022; Duncan & Earhart, 2012; Duncan & Earhart, 2014; Hasan, et al., 2022;
Roments, et al., 2015), and the Six-Minute Walk Test (Allen, et al., 2017; Baptista, et al., 2012;
Duncan & Earhart, 2012; Duncan & Earhart, 2014; Earhart, 2009; Hackney & Earhart, 2009;
Hackney & Earhart, 20102, Hackney, et al., 2012; Patterson, et al., 2018). Baptista and
colleagues (2012) reported that women with fibromyalgia who completed two belly dance
classes a week for sixteen weeks achieved significant improvements in the six-minute walk test
compared to the control group. Duncan and Earhart (2021) discussed how participants involved

in a twelve-month community-based tango program improved upon balance measures. The tango
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participants improved scores on the miniBESTest. The control group in this study had a decrease
in distance walked during the six-minute walk test, while the tango group maintained their
distance walked. In another study by Duncan and Earhart (2014), participants were assigned to
an Argentine tango group or a control group. Participants in the Argentine tango group improved
in balance measures using the miniBESTest and improved upon a dual task TUG test compared
to the control group after two years of sessions. Improvements in measures on the Berg Balance
Scale and an upward trend on scores for the Timed Up and Go test were seen in participants who
were enrolled in a tango class compared to a traditional exercise class for individuals with
Parkinson’s disease (Hackney, et al., 2007). Hackney and Earhart (2009) studied the effects of
participating in a tango class or a walt/foxtrot class compared to a control group. Both the tango
and waltz/foxtrot groups improved in balance measures such as the Berg Balance Scale and six
minute walk test compared to the control group. Greater improvements were seen for the
participants in the tango group compared to the waltz/foxtrot group. In a different study Hackney
and Earhart (2010) determined that both partnered and non-partnered dance can improve Berg
Balance Scale scores significantly and be maintained at least one month after dance classes
ended. Involvement in Cha-Cha classes three times a week for twelve weeks resulted in
participant improvement in dynamic and static balance of older adults compared to a control
group in a study conducted by Li and colleagues (2022). Significant improvement in
miniBESTest scores and dual task Timed Up and Go scores were also shown by Roments and
colleagues (2015) after participants completed twenty four tango classes within twelve weeks. It
is important to note that not all studies within this literature review reported improvements in

balance and movement measures. Some studies reported no improvement or improvements that
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were not clinically significant. This may be due to small sample sizes and the fact that a large
number of studies did not have a control group to compare interventions with.

Motivation and the adherence and dropout rates for the dance classes and control groups
were mentioned in various studies. Adherence rates and motivation for the variety of dance
classes were reported by Ares-Benitez and colleagues (2022) who completed a systematic search
of the use of dance therapy for individuals who suffered a stroke. Their search consisted of a
total of eight studies. Of these, five studies reported a mean dropout rate of 18%. The various
studies used exit questionnaires, the Intrinsic Motivation Inventory (IMI) scale, or subjective
questions to determine patient satisfaction and perception of the dance therapy. The majority of
the participants across the studies reported that they had a positive experience within the dance
therapy classes and they felt more confident after the studies ended. It was also reported that
some of the participants expressed interest in continuing to participate in dance-based therapy or
that they wished the study had a longer duration. In another study, the ad herence rate to
participating in a Dance for Parkinson’s Disease (DfPD) course was 93% and it was reported that
adherence ranged from 78-90% for other studies that used dance as a rehabilitation method for
individuals with Parkinson’s disease (Elpidoforou, et al., 2022).

How Findings Relate to Balance Disorders

There are no direct correlations between the physiologic aspects of the movement
disorders discussed in the literature search and peripheral or central balance disorders, nor have
any studies been conducted specifically regarding dance as a rehabilitation method for balance
disorders. However, improvement in balance and gait measures can potentially help to improve
confidence in individuals with balance disorders. Improvements in balance confidence following

participation in the dance sessions were mentioned for individuals in various studies (Bek, et al.,
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2020; Bek, et al., 2022; Hackney and Earhart, 2010; McNeely, Duncan, and Earhart, 2015).
Additionally, it was discussed that neurological changes occur when individuals participated in
the different dance courses and that movement partnered with music/an auditory stimulus can
produce a positive effect on such changes (De Dreu, et al., 2012; Dos Santos Duarte, et al., 2023;
Earhart, 2009; Hackney and Earhart, 2009) This could be beneficial for individuals with balance
disorders, such as with a unilateral peripheral weakness or PPPD, as the exercises that can be
recommended for rehabilitation help with brain compensation (Jacobson, et al., 2021).
Additionally, the high adherence rates to dance courses for individuals with other balance and
movement disorders is indicative that dance can be an enjoyable experience for adults. It is
hypothesized that including dance aspects into vestibular rehabilitation can make completing
exercises more enjoyable for patients, therefore increasing adherence.
Discussion

Based upon the findings of the studies included in this review, it is hypothesized that
incorporating aspects of dance into vestibular rehabilitation for individuals with peripheral
vestibular disorders would result in improvement in balance and gait measures. However, there
Is no current literature regarding dance and the population of interest (adults with balance
disorders). Future research would need to be conducted to determine if improvements in gait and
balance measures would occur in adults with peripheral and central vestibular disorders
following participation in a dance course. While Argentine Tango was found to be an effective
style of dance for individuals with Parkinson’s disease, it is unknown whether this style would be
effective for this population of interest, or if another style may be more effective. Studies would
need to be conducted using different dance styles, as well as comparing dance to different

rehabilitation methods (physical therapy programs and exercises currently used). Many of the
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studies included in this review discussed how Argentine Tango was used not only for its quick
steps, weight transitions, and coordinated movements, but also as it utilizes a partner. The partner
can be a physical support for the individual and can provide immediate feedback. Studies would
also need to be completed to determine how long the classes should be per session, how many
sessions should be conducted per week, and the overall duration of participation (i.e. weeks,
months, a year, etc.) that would be most effective in eliciting positive changes in gait and balance
measures, as well as maintaining these changes. Earhart (2009) discusses how the CDC
recommends at least 150 minutes of moderate exercise per week for a program to be effective.
Additionally, Earhart comments that a 60-minute session may be the best duration for a single
session. Longer sessions may induce fatigue faster in participants and require more breaks within
the session. Based upon the findings in Duncan (2012) it is hypothesized that individuals would
benefit more from participation in dance course that is at least three months long for
improvements to be seen, but improvements can continue at six and twelve months. Duncan and
Earhart (2014) found that improvements in the miniBESTest occurred within 12 months after
participants participated in an Argentine Tango course twice a week for on hour each. The
participants continued to participate for an additional year. No further improvements were made
in the MiniBestest measures between the 12 and 24 months, however the improvement seen in
the first 12 months was maintained (Duncan and Earhart, 2014). The findings can help indicate
that longer participation in dance courses may not mean improvement for the entire duration, but
that improvements in balance and movement measures can be maintained. | would propose a
study for individuals who are eighteen years of age and older with a diagnosed balance disorder.
The individuals would be randomly allocated to a dance group or to a control group. The dance

group would participate in a 60-minute group tango-based class twice weekly and would be
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given exercises to practice for at least 30 minutes on their own each week. Chairs and supports
would be available during the dance classes for participants who cannot stand for the entire class,
and modifications for exercises would be given by the instructor. The instructor would be
knowledgeable in tango and would be assisted by a physical therapist who has knowledge and
experience in working with patients with balance disorders. The control group would go about
their lives as usual, with instructions to not participate in any dance-based activity for the
duration of the study. The participants in the control group would be given the option to
participate in a dance-based rehabilitation program following the end of the study. I would
propose a study duration of twelve months. Pre-test measures of balance and movement would
be conducted and would include computerized dynamic posturography, the Berg Balance Scale
(BBS), the six-minute walk test, and a dual task Timed Up and Go (TUG) test. Measures would
be re-tested at the six month mark and at the twelve month mark when dance class participation
has ended to determine if changes (positive or negative) in balance and movement abilities have
occurred. Additionally, I would propose that the measures be re-tested a year after the conclusion
of the study to determine if any positive changes in balance and movement abilities that occurred
have been maintained. | would also utilize a questionnaire or survey to determine if changes in
mood and confidence occurred after participation in the dance classes, such as the Profile of
Mood States (POMS) survey utilized by Rokka, Mavridis, and Kouli (2010).

If dance is found to be an effective rehabilitation modality, implementing dance as a
rehabilitation method would begin. Discussion should be initiated with clinicians and physicians
who diagnose balance disorders, as well as with professionals who currently work with patients
for vestibular rehabilitation. Small steps could be taken to start implementing different moves or

aspects of dance into regular physical therapy sessions or at home exercises. Next steps would
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include the formation of dance classes that are specifically for adults with balance disorders and
taught by professionals who are knowledgeable in dance and in working with adults with balance
difficulties. A large-scale nationwide effort could be made to create a dance program that is easy
to follow, as well as easy to implement in virtually any setting, similar to the Dance for
Parkinson’s Disease (DfPD) program (Kalyani, 2020).
Conclusion

Balance disorders can impact individuals throughout the course of their life. These
disorders can be accompanied by symptoms such as dizziness, nausea, and vertigo and can take
time to correctly diagnose. Once diagnosed by a medical professional, individuals may go
through a series of rehabilitative exercises promoting central compensation to reduce the
negative impact of their symptoms. People are told that their dizziness and related symptoms
may worsen with the initiation of the rehabilitative exercises. Not all people complete the
exercises as they do not enjoy the exacerbated symptoms. Finding a rehabilitation program that
helps reduce the negative impact of balance disorders and improve balance and movement
symptoms while also being enjoyable for the individual is of high importance. Dance has
successfully been used as a rehabilitation method to improve balance and movement measures
for individuals with Parkinson’s disease, stroke, Huntington’s Disease, and other disorders. No
research has been conducted thus far to determine if improvement can be seen in adults with
peripheral balance disorders after completing a dance-based rehabilitation program. Studies must
be conducted to determine if this population of interest could benefit from such a program, what
aspects of dance would improve balance measures, and how long the individual would
participate in rehabilitation for improvements to be seen and maintained. If dance can be

incorporated into rehabilitation for adults with balance disorders, adherence to completing
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exercises and the entire regimen may also increase. Additionally, the use of dance in
rehabilitation can help reduce the risk for falls in adults. Dance could not only be used for

individuals with peripheral balance disorders, but individuals who are at-risk for falls in general

or have balance insecurity.
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