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M
ultiple sclerosis (MS) is a chronic autoimmune 

in�ammatory disease of the central nervous system 

characterized by neurodegeneration leading to a 

variety of symptoms and, often, disability.1 A growing number 

of disease-modifying therapies are available that can help 

reduce relapse rates and disability severity; however, disease-

modifying therapies do not target the multifaceted symptoms 

of MS or the psychological, emotional, and social consequences 

of living with an unpredictable degenerative condition.1 

Nonpharmacologic and lifestyle interventions are safe and 

e�ective for ameliorating common symptoms and improving 

quality of life for people with MS.1,2 Exercise training, physical 

activity, cognitive behavioral therapy, and mindfulness-based 

interventions have been shown to support physical and emo-

tional wellness in people with MS, an identi�ed priority among 

the MS community.3

Extensive research evidences the bene�ts of exercise for a 

range of physical functioning outcomes,4 but there is a low rate 

of adequate physical activity among people with MS.5 Although 

a variety of personal and contextual barriers limit their exercise 

participation, personalized exercise suited to the needs, abili-

ties, goals, and interests of people with MS could help to over-

come these barriers.6,7 Mindfulness-based movement practices 

such as tai chi and yoga have been investigated as alternative, 

attractive exercise forms for people with MS that may provide 

physical and psychosocial bene�ts owing to their movement 

and meditative components.8,9 Dance is another potentially 

attractive form of physical activity that generally incorporates 

types of exercise recommended for people with MS (eg, aero-

bics, balance, coordination, stretching10) into an enjoyable and 

emotionally, socially, and artistically enriching experience.11,12 

Dance is the synchronization of movement to rhythm, most 

often characterized by genre, function, or context.13,14 Because 

dance can be delivered in a variety of forms across di�erent set-

tings and easily tailored to di�erent abilities, it has been char-

acterized as an accessible and adaptable activity.15 Dance inter-

ventions have been found to be equally and occasionally more 

effective than other exercise forms for improving a range of 

physical health outcomes, including musculoskeletal functions 

such as mobility and balance.16 Several psychosocial bene�ts 

have also been reported from dance interventions, including 

improvements in stress levels, depressive symptoms, and anxi-

ety17 and positive psychological constructs such as well-being, 

coping strategies, and self-esteem.13 

Research shows that dance yields a variety of physical and 

psychosocial bene�ts in populations with other chronic neu-

rologic conditions, such as dementia and Parkinson disease 

(PD).18,19 Dance has been especially widely investigated in the 

context of rehabilitation for PD,20 with several systematic 

reviews demonstrating the e�ectiveness of dance for improv-

ing motor impairments.18,21,22 Given the bene�ts of dance for PD 

and the extensive research on the bene�ts of exercise for MS, 

there has been a growing practical and research interest in the 

use of dance for people with MS.23 Literature reviews have been 

conducted on therapeutic arts for MS24 and music-based thera-

peutic approaches for MS25; however, to our knowledge, there 

has yet to be a systematic literature review concerning only 

dance interventions for people with MS. Therefore, the aim 

of this study was to systematically review the evidence on the 

feasibility and e�ectiveness of dance for improving functional, 

psychosocial, and participation outcomes in people with MS.  

METHODS
The method of this systematic review was developed in 

accordance with the PRISMA (Preferred Reporting Items for 

From the School of Health and Life Sciences, Glasgow Caledonian University, Glasgow, UK (ED, AW, LP); and Directorate of Research and Knowledge Exchange, Royal Conservatoire of Scotland, 
Glasgow, UK (ED, BW). Correspondence: Emily Davis, BA, Directorate of Research and Knowledge Exchange, 100 Renfrew St, Glasgow G2 3DB United Kingdom; email: EDavis@rcs.ac.uk. 

Note: Supplementary material for this article is available at IJMSC.org.

© 2023 Consortium of Multiple Sclerosis Centers.

ABSTRACT
BACKGROUND: Evidence of the bene�ts of dance for people 
with Parkinson disease is well established, but only recently 
has dance been investigated for people with multiple sclero-
sis (MS). The purpose of this review was to identify and evalu-
ate the feasibility and e�ectiveness of dance interventions to 
improve functional, psychosocial, and participation outcomes 
in people with MS.  

METHODS: Eight databases and gray literature sources were 
searched from inception to March 2022. Quantitative, mixed-
methods, and qualitative studies evaluating dance interven-
tions for adults with MS were included. Included studies 
were critically appraised using the Mixed Methods Appraisal 
Tool, and results were analyzed through a parallel-results 
convergent synthesis.

RESULTS: Thirteen studies were included, with a total of 
174 participants. Various dance genres were investigated, 
and only 1 mild adverse event was reported. Four to 12 weeks 
of twice-weekly, 60-minute dance sessions were feasible in 
those with mild to moderate relapsing-remitting MS. Positive 
effects were identified mainly in motor outcomes, with quali-
tative themes indicating psychological and social benefits.

CONCLUSIONS: A variety of dance interventions are likely 
feasible and potentially beneficial for people with mild to 
moderate relapsing-remitting MS, but studies were generally 
of low-moderate quality. High-quality studies are needed to 
determine the e�ectiveness of dance interventions for people 
with MS, including those with progressive forms of MS and 
higher levels of disability. 

Int J MS Care. 2023;25(4):176-185. doi:10.7224/1537-2073.2022-088
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Systematic Reviews and Meta-Analyses) guideline.26 The 

review protocol was registered on the PROSPERO database. 

Search Strategy

Searches were performed from inception through March 

2022 in MEDLINE, the Allied and Complementary Medicine 

Database, the Cumulative Index to Nursing and Allied Health 

Literature, PsycINFO, Web of Science, Scopus, ProQuest Central 

Health & Medical Collection, and ProQuest Nursing & Allied 

Health Database. The search strategy was adapted for use in 

each database (TABLE S1, available online at IJMSC.org). Key 

terms were built around 2 domains, dance and MS. Due to the 

anticipated dearth of studies in this area, the database search 

was complemented by a gray literature search of reference lists 

of included studies, Conference Proceedings Citation Index, 

ProQuest Dissertations & Theses Database, Science Citation 

Index, and Google Scholar (citation searching of included stud-

ies). Experts from organizations with publicized community-

based dance for MS programs were also contacted to identify 

evidence that may not appear in academic databases. 

Inclusion and Exclusion Criteria

Articles were included if they met the following eligibility 

criteria: (1) included adults with a diagnosis of MS (formal or 

self-report), and, if included alongside other clinical popu-

lations, data on adults with MS had to be extractable; (2) 

evaluated an intervention de�ned as dance or characterized by 

purposefully selected, rhythmic movement sequences27; and  

(3) assessed any outcome related to the body function, activity,

or participation domains in the World Health Organization’s

International Classification of Functioning, Disability, and

Health28 or psychosocial aspects such as self-efficacy, well-

being, or quality of life. There were no restrictions on the study

design or publication period. Gray literature (ie, evaluation

reports, unpublished studies, theses) was eligible for inclu-

sion in line with the stance of a recent systematic review on

dance for health across the life span12 to allow for all available

evidence on the topic to be included.29 Studies were excluded if

they were reviews or opinion articles, not full texts, or not avail-

able in English or Spanish.

Eligibility Screening

All database and gray literature search results were entered into 

Covidence systematic review software (Version 2156; Veritas 

Health Innovation [available at https://www.covidence.org]),30 

and duplicates were removed. Two independent reviewers  

(E.D. and A.W.) screened the titles and abstracts against the 

selection criteria and then screened full texts of the remaining 

Records identi ed from databases 

(n = 734):  

AMED (n = 10); CINAHL (n = 60); 

MEDLINE (n = 91); Web of 

Science (n = 216); ProQuest 

Central Health & Medical 

Collection (n = 173); ProQuest 

Nursing & Allied Health 

Database (n = 84); PsycINFO 

(n = 50); Scopus (n = 50) 

Records removed before 

screening: 

Duplicate records removed by 

automation tools (n = 243) 

Records screened (n = 491) 
Records manually removed  

(n = 462) 

Reports sought for retrieval  

(n = 29) 
Reports not retrieved (n = 0) 

Reports assessed for eligibility  

(n = 29)  

Reports excluded: 

Not full text (n = 11) 

Wrong study type (n = 3) 

Wrong publication language 

(n = 2) 

Wrong intervention type  

(n = 1) 

Data on adults with MS not 

extractable (n = 1) 

Duplicated results (n = 1) 

Records identi ed from: 

Contacting experts (n = 4) 

Citation searching on Google 

Scholar (n = 1) 

Reports assessed for eligibility  

(n = 4) Reports excluded: 

  Not full text (n = 1) 
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(n = 3) 

In
c

lu
d

e
d

 

FIGURE. PRISMA of Search Results and Screening

AMED, Allied and Complementary Medicine Database; CINAHL, Cumulative Index to Nursing and Allied Health; PRISMA, Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses.

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
://m

e
rid

ia
n
.a

lle
n
p
re

s
s
.c

o
m

/ijm
s
c
/a

rtic
le

-p
d
f/2

5
/4

/1
7
6
/3

2
3
6
8
8
9
/i1

5
3
7
-2

0
7
3
-2

5
-4

-1
7
6
.p

d
f b

y
 g

u
e
s
t o

n
 1

4
 J

u
ly

 2
0

2
3



Vol. 25 | No. 4 | July/August 2023     179International Journal of MS Care

Dance for MS Review

TABLE. Characteristics of Included Studies

Author, date Sample characteristics Intervention characteristics Main �ndings Quality

Randomized controlled trial

Young et al,35 2019

81 (66F/15M); mean age dance 
group, 49.67 ± 9.40 y; PDDS 

range, 0-6; mean disease 
duration, 13.56 ± 8.26 y

Movement-to-music 
(n = 27); group, in-person; 

60 m x 3/wk for 12 wk  
Adapted yoga CG (n = 26)  

Waitlist CG (n = 28)

Mobility (TUG) and walking endurance (6MWT)  
improved signi�cantly post intervention  

compared to waitlist controls.
***

Nonrandomized studies

Mandelbaum et al,38 
2016

8 (5F/3M); age range, 29-63 y;  
7 RRMS/1 SPMS; PDDS range, 
0-3; disease duration range,

1-22 y

Salsa dance
Group, in-person; 

60 m x 2/wk for 4 wk 

Mobility (TUG), balance (DGI), physical activity (GLTEQ), and 
gait (MSWS-12) improved signi�cantly post intervention 

and/or at the 3-month follow-up, although MS symptoms 
worsened signi�cantly post intervention.

***

Scheidler et al,39 
2018

8 (8F); age range, 36-65 y; all 
RRMS; EDSS range, 2.5-6.5

Targeted ballet
Group, in-person; 

60 m x 2/wk for 16 wk

Ataxia (ICARS; smoothness of gait) and balance (MBT; 
balance in a step-to-stand task in the back direction) 

improved signi�cantly post intervention.
****

Ng et al,37 2020
13 (12F/1M); age range, 40-59 

y; 12 RRMS/ 1 PPMS; PDDS 
range, 1-4 

Ballroom dance 
(n = 7); group, in-person; 

60 m x 2/week for 6 weeks; 
No-dance CG (n = 6)

Quality of life (PROMIS-GH), cognition (PASAT), and physical 
function (MSFC) improved signi�cantly post intervention, 

with no improvements noted in the control group.
****

Van Geel et al,36 
2020

17 (16F/1M); age range, 29-65 y; 
disability status, cane 

(n = 1), walker (n = 2), crutch 
(n = 1); disease duration range, 

3-21 y

Choreo-based participatory dance 
(n = 7); group, in-person;  

90 m x 2/wk for 10 wk
Mixed art CG (n = 10) 

Fatigue (MFIS), lower extremity strength (5XSTS), 
balance con�dence (ABC), gait (MSWS-12), hand function 

(9HPT-dominant), cognitive performance, and leg 
coordination improved signi�cantly in the dance group 

post intervention, with fatigue (MFIS), cognition (SDMT), 
and cognitive performance improving signi�cantly post 

intervention in the control art group.

***

Camacho et al,40 
2021

5 (4F/1M); age range, 38-64 y; 
all RRMS; EDSS, mean 3.5 ± 1.5

Targeted ballet 
Group, in-person; 

60 min x 2/week for 12 weeks

Ataxia (ICARS; smoothness of gait) and balance (MBT) 
improved signi�cantly post intervention.

***

Quantitative descriptive studies

Salgado and de Paula 
Vasconcelos,43 2010

1 (F); 45 y; RRMS; EDSS, 3; 
disease duration, 10 y

Dance/movement therapy 
1 on 1, in-person; 

100 m x 2/wk for 20 wk

Neurologic disability (EDSS; MRD; NRS) 
improved post intervention.

**

Charlton et al,42 
2010 

11 (11F); age range, 32-70 y; 
disability status, ambulatory 

without assistance (n = 7), 
walker use (n = 4)

Jazzercise 
Group, in-person; 

45 m x 2/wk for 16 wk

All participants reported experiencing positive changes 
in energy and mood, and enjoyment and motivation to 

continue with the dance classes, with most also reporting 
positive changes in con�dence, strength, flexibility, balance, 

and coordination. 

**

Lachance et al,41 
2021

7 people with reduced mobility 
(total) including 1 with MS (F; 

60 y; walks with limp)

Clinical dance therapy
Group, in-person; 

90 min x 2/ wk for 12 wk

Mobility improved signi�cantly in the secondary 
measures of mobility (MDRT-behind; MBT), but not the 

primary mobility measure (FSST).
***

Ares-Benítez et al,44 
2021

1 (F); 49 y; RRMS; EDSS, 5; 
disease duration, 24 y

Spanish dance and physiotherapy 
1 on 1, in-person; 

60 min x 5/wk for 3 wk

Positive changes were reported in balance (BBS), walking 
endurance (6MWT), ankle strength (MMT), spasticity in the 

sural triceps (MAS), and spatiotemporal gait parameters 
post intervention.

**

Mixed-methods studies

Mason,45 2020 5
Participatory dance 
Group; in-person; 

75 m x 1/ wk for 6 wk

No signi�cant change was reported in self-e�cacy (MSSE-10) 
post intervention, but participants reported experiencing 

improvements in self-con�dence and physical well-being in 
the exit questionnaire. 

*

Whiteside and 
Ruckert,46 2020

22 (21F/1M); n = 12 (AM group) 
and n =10 (PM group); disability 

status, multiple walking aids, 
wheelchairs (n = 2)

Participatory dance 
 Group; in-person; 

75 m x 1/wk for 10 wk

Fatigue (FSS) improved signi�cantly post intervention only 
in the AM group, but participants reported experiencing 
improvements in body con�dence and awareness, well-

being, belonging, and quality of life in interviews.

***

Qualitative study

Baeza and Fuertes,47 
2022

1 (F); 53 y; cane use at home 
and wheelchair outside; 

disease duration, 18 y

Creative movement practice
Solo, remote; 

100 m x 1/wk for 6 wk

Participant reported improvements in body con�dence, 
emotional con�dence, well-being, and connectedness 

with family members in interviews.
**

5XSTS, 5 Times Sit-to-Stand Test; 6MWT, 6-minute walk test; 9HPT, 9-Hole Peg Test ; ABC, Activities-Speci�c Balance Con�dence Scale; BBS, Berg Balance Scale; CG, control group; DGI, Dynamic Gait Index; 

EDSS, Expanded Disability Status Scale; F, female; FSS, Fatigue Severity Scale; FSST, 4 Square Step Test; GLTEQ, Godin Leisure Time Exercise Questionnaire; ICARS International Cooperative Ataxia Rating 

Scale; M, male; MAS, Modi�ed Ashworth Scale; MBT, Mini-Balance Evaluation Systems Test; MDRT, Multi-Directional Reach Test; MFIS, Modi�ed Fatigue Impact Scale;  MMT, Daniels-Worthingham manual 

muscle test; MRD, Minimal Record Disability; MS, multiple sclerosis; MSFC, MS Functional Composite score; MSSE, MS Self-E�cacy Scale; MSWS-12, 12-Item MS Walking Scale; NRS, Neurologic Rating Scale; 

PASAT, Paced Auditory Serial Addition Test; PDDS, Patient Determined Disease Steps; PPMS, primary progressive MS; PROMIS-GH, Patient-Reported Outcomes Measurement Information System-Global 

Health; RRMS, relapsing-remitting MS; SPMS, secondary progressive MS; TUG, Timed Up and Go Test; SDMT, Symbol Digit Modalities Test.

*P ≤ .05
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articles for eligibility. Any disagreements were resolved through 

discussion among the reviewers or consultation with a third 

reviewer (L.P.).

Quality Assessment 

Quality was assessed using the McGill University Mixed Methods 

Appraisal Tool (MMAT),31 which was selected to account for the 

heterogeneity of the study designs. Quality assessment was 

completed independently by 2 reviewers (E.D. and A.W.), and any 

disagreements were resolved through consensus in consultation 

with a third reviewer (L.P.). No studies were excluded based on 

the result of the quality assessment.

Data Extraction

One reviewer (E.D.) extracted the relevant data from eligible stud-

ies using a standardized data extraction table. Data extracted 

included study details, study design, participant information, 

intervention characteristics, data collection methods/outcomes, 

and main �ndings. Qualitative data such as participant quotes 

and author interpretations were extracted as individual data.

Data Synthesis 

A parallel-results convergent synthesis was conducted: quan-

titative and qualitative data were analyzed and presented sepa-

rately, and the integration of the results occurred in the inter-

pretation of the �ndings.32 The quantitative and qualitative data 

were analyzed using narrative synthesis following the Economic 

and Social Research Council Guidance on Conducting Narrative 

Synthesis.33 Qualitative data were further synthesized using a 

thematic analysis process adapted from Thomas and Harden,34 

in which results were coded line-by-line according to content 

and meaning, and the resulting codes were organized into 

descriptive themes and, subsequently, analytical themes. Due 

to the inclusion of quasi-experimental studies and the hetero-

geneity of the included quantitative study designs and outcome 

measures, meta-analysis was not appropriate. 

RESULTS
Study Selection 

Through the search of the 8 selected databases, 734 studies were 

identi�ed (FIGURE). After duplicates were removed, 491 studies 

were screened for relevance. After title and abstract screening,  

462 studies were excluded. The remaining 29 studies were 

retrieved and screened for eligibility; 19 were excluded  

(Figure 1). An additional 5 records were identified by contact-

ing experts (n = 4) and by citation searching via Google Scholar  

(n = 1). Four reports were retrieved, and 3 full texts met the eligibil-

ity criteria. In total, 13 studies were accepted for inclusion in the 

review. Seven studies were conducted in the United States, and 

the other 6 studies were conducted in Spain, Belgium, Scotland, 

Canada, and Brazil. 

Study Designs 

Ten of the included studies used quantitative methods: 1 was a 

proof-of-concept randomized controlled trial (RCT) with 3 trial 

arms (ie, movement-to-music, adapted yoga, waitlist control)35; 

2 quasi-experimental studies compared dance with visual arts36 

or a no-dance control group37; 3 were uncontrolled, before-

and-after studies38-40; 1 was a single-case experimental study41; 

and 3 were descriptive studies (ie, 1 program evaluation42 and  

2 case reports43,44) (TABLE). Two studies used mixed methods (ie, 

master’s thesis45 and program evaluation46). One case study used 

only qualitative methods.47

Participant Characteristics 

Across the 13 studies, 174 participants with MS were included, 

81 in 1 study.35 All other studies had small sample sizes, with  

4 studies each including only 1 person with MS.41,43,44,47 Type of 

MS was reported in 6 studies,37-40,43,44 with 95% of participants 

having relapsing-remitting MS. Across validated and subjec-

tive measures of disability status, assessments ranged from 

no disability to bilateral support (score, 0-6) on the Patient-

Determined Disease Steps scale35 and wheelchair use,46,47 with 

most participants having a mild to moderate disability. Disease 

duration was reported in 6 studies,35,36,38,43,44,47 with durations 

ranging from 1 year38 to 24 years.44 Most studies had limited 

reporting of other sample characteristics (eg, ethnicity, educa-

tional level, socioeconomic status, previous dance experience).

Intervention Characteristics

Intervention types ranged from clinical dance therapy41,43 to 

nonclinical, participatory dance.45,46 Only 2 studies implemented 

the same intervention type, targeted ballet training.39,40 Two 

studies investigated partnered dance styles, salsa38 and mixed 

ballroom.37 Dance-based exercise was also instructed in 2 stud-

ies, Jazzercise42 and mixed genre.35 Spanish dance combined 

with physiotherapy,44 choreography-based dancing showcased 

in a public performance,36 and creative dance practice47 were 

investigated by 1 study each. Only 1 intervention was delivered 

remotely47; most interventions were delivered in a group in a 

community setting such as �tness facilities.35,42 Interventions 

ranged from 3 weeks44 to 20 weeks43; the median interven-

tion length was 10 weeks. The average session duration was 

71.9 minutes, with 6 interventions delivering hour-long  

sessions.35,37-40,44 Eight interventions delivered sessions twice 

weekly.36-43 Only 1 study reported the intensity of the interven-

tion as light to moderate exercise intensity using ratings of 

perceived exertion and ambulatory heart rate.37 Other studies 

detailed the relative intensities and purposes of the session’s 

components (eg, the target �tness, motor, or cognitive domain) 

and durations of components.35,36,38-40,42 Some studies also 

described the intervention’s progression, such as incorporating 

new dance steps38 or progressively increasing the di�culty of 

dance sequences over the course of the sessions.43,46 

Feasibility

When reported, dropouts from the dance intervention ranged 

from 037,38,40,45 to 3 participants.35,42 Reasons for discontinuing 

the dance intervention were personal or scheduling con�icts,35,41 

transportation challenges,35,42 geographical barriers,42 and unre-

lated health complications.35,36,39-41 Eight studies reported adher-

ence, with 4 reporting attendance rates greater than 90%.38-40,45 
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The lowest attendance rates were for the dance-based exercise 

interventions, mixed genre at 53.7%35 and Jazzercise at 67% 

to 75%.42 Adherence was not reported in the 1 study delivered 

remotely.47 Across the 6 studies reporting adverse events,35,37-40,42 

dance was well-tolerated, with only 1 study reporting 1 adverse 

event related to the dance intervention studied, a mild muscle 

strain treated with rest and ice.35 Studies noted adaptations 

made to the dance sessions or environment to support adher-

ence and tolerability, including thermoregulation of the dance 

studio,37,40,42 availability of trained assistants,40,46 and encourage-

ment to rest as needed37,38  (TABLE S2).

E�ects of Dance Interventions on Outcome Measures 

Functional Outcomes

Balance. Eight of the 13 studies included examined balance.36-42,44 

Balance improved in 6 studies after the intervention,38-42,44 includ-

ing the 3 before-and-after studies that showed statistically sig-

ni�cant improvements in the Mini-Balance Evaluation Systems 

Test results, with large effect sizes compared with baseline,39-41  

1 of which also reported a signi�cant change in balance in a back-

ward step-to-stand task.39 One case report of Spanish dance phys-

iotherapy showed a 25-point improvement in the participant’s 

Berg Balance Scale score after the intervention,44 and another 

study showed a statistically significant change in the Dynamic 

Gait Index at 3-month follow-up compared with baseline.38 Three 

studies examined balance confidence36,38,46 which significantly 

improved in only 1 study after the intervention in the dance group 

but not the control art group.36 

Gait and gait parameters. Four studies assessed changes 

in overall walking ability using the 12-item Multiple Sclerosis 

Walking Scale36,38,46 and the Timed 25-Foot Walk test.36-38 Two 

of three studies using the scale reported significant improve-

ments.36,38 Three studies evaluated changes in speci�c gait parame-

ters39,40,44; 2 before-and-after studies showed statistically signi�cant 

improvements after the intervention in the smoothness of gait,39,40 

and a case report showed improvements in spatiotemporal gait 

parameters (ie, speed, step length, cadence) after the intervention.44 

Walking endurance. Three studies assessed changes in walk-

ing endurance using the 6-Minute Walk Test.35,36,44 The case report 

of Spanish dance physiotherapy showed a 37.76-m increase in the 

participant’s 6-Minute Walk Test after the intervention,44 but only  

1 study, an RCT, showed a statistically signi�cant di�erence in walk-

ing endurance between the dance-based exercise group and the 

waitlist control group; this di�erence was not observed between 

the adapted yoga group and controls.35 

Functional mobility. Three studies evaluated functional mobil-

ity using the Timed Up and Go test.35,37,38 Two studies, 1 RCT and  

1 before-and-after study, showed statistically signi�cant improve-

ments in functional mobility.35,38 

Ataxia. Two studies measured changes in ataxia, both of 

which were before-and-after studies of targeted ballet.39,40 The 

studies demonstrated statistically signi�cant reductions in ataxia 

after the intervention compared with baseline in clinical and 

direct assessments.  

Extremity function. Two studies assessed lower extrem-

ity function using the Five Times Sit-to-Stand Test35,36 (5XSTS) and 

upper-extremity function using the Nine-Hole Peg Test36,37; one 

study showed signi�cant improvements after the intervention in 

the dance group in both the 5XSTS and the Nine-Hole Peg Test in 

the dominant hand; these improvements were not observed in the 

control art group.36 This was also the only study to investigate leg 

coordination, showing a signi�cant increase in the dance group 

compared with baseline but not in the control art group. 

Cognition. Two quasi-experimental studies measured changes 

in cognitive functioning.36,37 Both studies showed positive changes 

in performance of the Paced Auditory Serial Addition Test; how-

ever, only 1 study demonstrated a statistically signi�cant improve-

ment compared with the no-dance control group,37 with the other 

study demonstrating only a trend toward signi�cance in both the 

dance group and the control art group.36 Signi�cant improvements 

were also reported in this study in executive cognitive performance 

during dual tasking in both the dance and control art groups after 

the intervention, but a significant improvement in the Symbol 

Digit Modalities Test was reported only in the control art group.36 

Overall physical functioning and MS symptoms. Three 

studies evaluated changes in overall physical functioning.37,38,43 

One study showed a statistically signi�cant improvement in MS 

Functional Composite scores after the intervention compared 

with the control group,37 and a case report demonstrated improve-

ments in 3 clinical assessments of neurologic disability, including 

a 1-point decrease in the Expanded Disability Status Scale score.43 

The only study monitoring changes in MS symptoms, using the 

MS Symptoms Checklist, showed a statistically signi�cant worsen-

ing of MS symptoms after the 4-week intervention, which was not 

replicated at the 3-month follow-up.38

Other physical functioning outcomes. Two studies assessed 

overall strength, 1 noting a self-reported overall improvement in 

strength after the intervention42 and the other citing an improve-

ment in ankle strength only.44 One case report assessed spasticity 

using the Modi�ed Ashworth Scale, which decreased in both sural 

triceps after the intervention.44 No signi�cant change was report-

ed in the only study assessing sensory function.36

Psychosocial and Participation Outcomes

Fatigue. Four of the 13 included studies assessed fatigue35-37,46; only 

1 study examined fatigue as the primary outcome.36 This study dem-

onstrated statistically significant improvements in the Modified 

Fatigue Impact Scale after the intervention in both the dance and 

control art groups compared with baseline but no significant 

changes in performance motor fatigability or cognitive fatigabil-

ity.36 One before-and-after study showed a signi�cant improvement 

in the Fatigue Severity Scale score after the intervention in the 

morning dance group but not in the evening dance group.46 The 

other 2 studies demonstrated positive trends toward signi�cance 

not observed in their waitlist35,37 or active control groups.35

Quality of life. Two studies assessed quality of life.36,37 One 

study reported a significant change in the Patient-Reported 

Outcomes Measurement Information System–Global Health score 

in the dance intervention group compared with controls,37 and 

the other showed a positive statistical trend after the intervention 

in the 29-item Multiple Sclerosis Impact Scale score in the dance 

group not observed in the control art group.36
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Self-efficacy, pain, and mental health. Three studies 

assessed self-efficacy,37,38,45 and changes in pain,35 depression,37 

and dimensions of mental health and well-being42 were each 

measured by 1 study. No signi�cant changes were reported after 

the interventions in validated assessments, but 78% to 100% of 

participants in 1 study reported experiencing positive changes in 

con�dence, energy, and mood.42 

Physical activity. One study examined physical activity, report-

ing statistically signi�cant improvements in total leisure activ-

ity ratings (time and metabolic equivalents) after the intervention 

compared with baseline.38 

Thematic Synthesis of Qualitative Findings on the 

E�ects of Dance Interventions 

Three studies included qualitative analyses, 2 mixed-methods 

studies45,46 and 1 qualitative study.47 Qualitative methods used 

included interviews,46,47 participant observations,46 and an 

open-ended questionnaire.45 Four themes concerning perceived 

e�ects were identi�ed across the included qualitative data: body 

awareness and physical con�dence, psychological well-being, 

sense of belonging, and social relationships (TABLE S3).

Theme 1: Body Awareness and Physical Con�dence 

Participants experienced an improved sense of body aware-

ness and physical con�dence during the dance sessions46,47 and 

when completing daily activities.45,46 They explained that danc-

ing helped them become more “in tune” with their bodies and 

better understand how to cope with movement limitations and 

motor fatigue.45-47 Some in-person dance program participants 

reported that dance helped them when navigating physical  

challenges in their daily lives. 

Theme 2: Psychological Well-being

In-person or remote dance sessions resulted in positive emotions 

and improved mental states among participants. Afterward, they 

said they were “feeling good”46,47 and “feeling better, more energet-

ic.”45 The studies associated these positive emotional changes with 

the enjoyable and expressive nature of the sessions. Some par-

ticipants said that the sense of well-being and achievement after 

the sessions outweighed or lessened their fatigue.45-47 Sustained 

improvements in self-esteem were also reported across the stud-

ies.45-47 For in-person participants, these self-esteem improvements 

were attributed to the encouraging dance class environment and 

sense of achievement felt after mastering dance skills.45,46

Theme 3: Sense of Belonging 

Participants reported feeling an increased sense of belonging as 

a result of taking part in remote or in-person dance sessions.45-47 

Feelings of belonging emerged from feeling safe and comfort-

able practicing movements at home47 or feeling accepted, 

understood, and included in the dance class environment.45,46 

Dancing in a group in-person setting provided the additional 

bene�t of connecting with like-minded individuals.46

Theme 4: Social Relationships

Dance also provided the opportunity for participants to create 

or enhance interpersonal relationships.45-47 Remote dancing  

provided a meaningful way for the case study participant to  

connect creatively with her family members,47 and the in-person 

dance classes facilitated the development of new social relation-

ships with other participants.45,46  

Quality Assessment 

Because presenting solely an overall score is discouraged by 

the MMAT, an overall score is provided alongside a summary of 

justi�cation for each criterion in the MMAT.31 Two studies were 

moderate-high quality (80% of the quality criteria met),37,39 6 were 

moderate quality (60% of the quality criteria met),35,36,38,40,41,46 and 

5 were low quality (≤40% of the quality criteria met)42-45,47 (Table 

1). The case reports, case study, master’s thesis, and program 

evaluations were generally of lower quality than the quantitative 

studies due to uncertainty or problems regarding the sampling 

strategy,41-46 problems with mixed-methods data integration45 or 

qualitative data presentation and coherence,47 and limitations in 

the outcome measures42 or statistical analysis used43,44 (TABLE S4). 

The only RCT was limited by incomplete outcome measures and 

low adherence rates.35 Although of moderate to moderate-high 

quality, quantitative, nonrandomized studies were limited by 

biased participant sampling,36,37 and quantitative, uncontrolled 

studies were further limited by inadequate reporting on adher-

ence and any unplanned or cointerventions.38-40

DISCUSSION
The aim of the present study was to systematically review the 

evidence regarding the feasibility and effectiveness of dance 

interventions for people with MS. Evidence included a range of 

study designs and gray literature to allow for a comprehensive 

evaluation of a complex intervention in an area where current 

research is limited and RCTs may not always be appropriate or 

su�cient.32 Findings are positive regarding the feasibility of a 

wide range of dance interventions for people with MS; however, 

evidence of e�ectiveness is weak due to the large heterogene-

ity of the intervention and study designs, the low power of the 

PRACTICE 

POINTS
Structured dance is likely a safe and feasible 

physical activity for people with mild to moderate 

relapsing-remitting multiple sclerosis.

Dance may improve functional and psychosocial 

outcomes in people with mild to moderate 

relapsing-remitting multiple sclerosis.  ■
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quantitative studies, and the low-moderate methodological 

quality of most of the included studies. Consequently, conclu-

sions must be drawn with caution. 

Across the 6 studies reporting adverse events that included 

70% of the participants, only 1 study reported 1 mild adverse event 

related to the dance intervention,35 indicating that dance is likely 

safe and tolerable for people with MS. This �nding is comparable 

with other reviews showing that dance is safe and tolerable for 

people with other progressive neurologic conditions, such as 

PD.15,18 When reported, the levels of adherence for most included 

studies were greater than 90%, with the lowest adherence rates 

for the dance-based exercise programs.35,42 This discrepancy sug-

gests that genre-specific or participatory dance programs may 

encourage higher levels of adherence than exercise programs that 

incorporate dance movements and music. Some participants also 

continued or expressed a desire to continue with the community-

based programs after the intervention period,36-38,46 indicating that 

dance programs could promote sustained physical activity behav-

ior in people with MS. Most participants had mild to moderate 

relapsing-remitting MS, but other participants were wheelchair 

users, suggesting that, when appropriately adapted, dance could 

provide an accessible physical activity option across a range of  

disability severities. 

The quantitative studies all reported some improvements in 

multiple functional outcome measures. Generally, 50% or more 

of studies assessing a certain outcome measure reported improve-

ments. Signi�cant gains were predominantly reported in physical 

and functional outcomes, with fewer studies assessing changes 

in other domains (eg, sensory and cognitive function). The 

mobility-targeted dance interventions generally reported greater 

gains in functional outcomes than more holistic dance interven-

tions. Some mobility changes in the 12-item Multiple Sclerosis 

Walking Scale,36,38 6-Minute Walk Test,36 Berg Balance Scale,44 and 

Mini-Balance Evaluation Systems Test39,40 exceeded the minimal 

clinically important di�erence. Although all of these studies were 

underpowered and most were uncontrolled, they demonstrated 

positive e�ects across self-report and performance assessments 

of mobility, with 2 studies investigating mobility-targeted ballet 

showing larger e�ect sizes than those reported in other gait, bal-

ance, and functional training interventions using similar balance 

measures.48 Clinically meaningful improvements were also report-

ed in lower extremity function (5XSTS)36 and neurologic disability 

(Expanded Disability Status Scale).43

Improvements in cognition (Paced Auditory Serial Addition 

Test) were reported in 2 studies,36,37 but these improvements were 

signi�cant only when compared with a waitlist control group.37 

The only clinically meaningful improvement in cognition (via the 

Symbol Digit Modalities Test) was reported in a study’s control art 

group, not in the dance group.36 Accordingly, it is unclear whether 

dance is as effective as other leisure or physical activities in 

improving certain outcomes, such as cognition. One study report-

ed a signi�cant worsening of MS symptoms as assessed by the MS 

Symptoms Checklist after 4 weeks of dance but not at the 3-month 

follow-up.38 This �nding indicates that certain dance interventions 

could be detrimental to MS symptoms, albeit the MS Symptoms 

Checklist does not assess changes in common MS symptoms (eg, 

mobility challenges) as rigorously as symptom-speci�c measures 

for which some positive, signi�cant results were reported after the 

dance interventions across the studies.   

Qualitative data suggest that dance has the potential to sup-

port activities of daily living, but these results primarily showed 

perceived improvements in the psychosocial and participation 

domains. Responses from a questionnaire-based study indicated 

that participants experienced psychological changes in energy, 

mood, and self-con�dence more strongly than physical changes 

in balance, strength, and coordination.42 Improvements in 

fatigue were reported across the quantitative and qualitative data;  

however, it is uncertain whether the signi�cant changes in fatigue 

reported in 2 of the 4 quantitative studies assessing fatigue are due 

to the dance intervention speci�cally.36,46 Although the quantita-

tive results do not clearly indicate a bene�t of dance to fatigue, 

likely due to the studies being underpowered to detect signi�cant 

change, qualitative findings suggest that participants experi-

enced improved energy mood states after dance sessions.45,46 The  

varying participant experiences reiterate the complexity of fatigue 

as a multidimensional outcome and the challenge of di�erentiat-

ing MS-specific fatigue, physical activity-induced fatigue, and 

energy-related mood states.49,50 These �ndings also align with the 

literature on dance for people with cancer in showing some signif-

icant e�ects on disease-related fatigue alongside positive changes 

in emotional functioning.51,52 

Although functional outcomes were generally the focus 

of quantitative studies, qualitative studies focused more on  

psychosocial outcomes. Quality of life improved signi�cantly after 

the intervention in only 1 of 2 quantitative studies assessing this 

outcome,37 but qualitative data indicate that dance may improve 

aspects of psychosocial functioning by boosting psychological 

well-being, promoting belonging, and enhancing social relation-

ships.45-47 Positive a�ect and social integration can act as a bu�er to 

distress and improve outcomes such as quality of life53,54; however, 

positive psychological assessments were not used in quantitative 

studies, with only 1 study assessing changes in depression.37 

Quantitative results showed no effects of dance on  

self-e�cacy,37,38,45 but qualitative �ndings suggest that dance could 

enhance the 4 sources of self-e�cacy characterized by Bandura55 

in allowing participants to experience self-accomplishment  

(1 - mastery), see peers succeed (2 - vicarious experiences), receive 

positive feedback (3 - verbal persuasion), and experience improved 

well-being (4 - physiological and affective states).45 One study 

using the Multiple Sclerosis Self-Efficacy Scale explained that 

the lack of an e�ect could be attributed to a “ceiling e�ect” owing 

to sampling bias for people with already adequate self-efficacy 

of their MS symptoms, function, and exercise participation.37 It 

is also possible that MS-speci�c self-e�cacy was not a�ected by 

dance but that dance could a�ect general or coping self-e�cacy. 

Although a wide range of dance interventions generally 

resulted in multiple perceived improvements, given the hetero-

geneity of the included intervention designs, no conclusions 

could be drawn on the optimal design of dance for MS interven-

tions. The most common intervention frequency and duration 

(ie, twice-weekly 60-minute sessions for 4-12 weeks) was feasible 

and su�cient to see some signi�cant changes in the outcomes 
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studied. This �nding aligns with current evidence-based guide-

lines that moderate-intensity exercise performed twice weekly 

may result in health bene�ts for people with MS,56 but there is 

insu�cient evidence to determine what types of dance included 

in this review are of moderate intensity, with only 1 study charac-

terizing ballroom dance as light to moderate exercise intensity.37 

Interpretation is especially limited because characteristics other 

than dance genre (eg, music tempo) may in�uence intervention 

intensity, similar to cycling at different speeds. Most studies 

detailed the progression and speci�city of intervention compo-

nents, but the wide heterogeneity limited consideration of the 

influence of specific factors such as partnering, socialization, 

class structure, and dance genre on intervention feasibility and  

e�ectiveness. Only 1 intervention was delivered remotely, provid-

ing inadequate information to determine the feasibility and e�ec-

tiveness of remote dance interventions.

Limitations of the Evidence and Review

This review’s �ndings are limited by the generally low-moderate 

quality of the studies and the heterogeneity of methodologi-

cal designs, intervention types, sampling, and outcomes across  

the studies. The conclusions that can be drawn are limited as 

only 1 exploratory RCT was included, approximately one-third of  

the studies were case studies or reports, and all of the  

quasi-experimental studies were underpowered pilot studies. 

Certain study designs, particularly the uncontrolled studies and 

the single-case experimental study, were challenging to assess 

against the MMAT criteria, potentially a�ecting the accuracy of 

the quality assessment. Because only 2 studies used active control 

groups, yoga or art,35,36 and only 1 study considered the long-

term e�ects of dance,38 there is insu�cient evidence to compare 

the effects of dance to other interventions or to understand 

whether any effects may be sustained after the intervention. 

The representativeness of the samples was unclear given that 

only 2 participants with progressive MS types were included,37,38  

participants were often biased toward people with mild to 

moderate MS,35,37,38,40,43 and there was mixed reporting on other 

demographic characteristics. Although most participants had 

mild to moderate MS, some of the sample populations included 

participants with a wide range of MS severity, meaning that 

the intervention and outcome measures may have been more 

appropriate for some participants than for others. Certain  

outcome measures (eg, Berg Balance Scale,37,38 Dynamic Gait 

Index,37 Multiple Sclerosis Self-E�cacy Scale37,45) were subject to 

ceiling e�ects in some studies, and some measures could have 

been subject to pre-, postfamiliarization. Owing to the limited 

number of studies reporting the same outcome measure, it was 

not possible to perform a meta-analysis, an important step 

for future studies. During the qualitative synthesis, although  

reflexivity was practiced, a priori assumptions may have  

in�uenced the grouping and coding process. Lastly, the review 

was restricted to studies written in English and Spanish. 

Future Research 

High-quality RCTs using consistent outcome measures are 

needed to determine the e�ectiveness of dance in improving 

functional, psychosocial, and participation outcomes in 

people with MS compared with more established forms of 

adjunct therapy. Different methodological designs should 

be used to investigate the sustained impact of dance for 

MS, the optimal dance session component intensities and 

class structure, and the in�uence of speci�c factors of dance  

sessions, such as music tempo, socialization, and dance 

genre. Future studies should consider targeting individu-

als with progressive MS forms and more severe disability  

statuses and incorporating positive psychosocial outcomes 

such as social support and self-efficacy, which are appli-

cable to people experiencing a range of disability severities. 

Remote dance instruction should also be further investi-

gated as a physical activity option for people with MS that 

minimizes environmental barriers. Further qualitative and 

mixed-methods research is significant to provide a more  

comprehensive understanding of the impact of dance on  

people with MS in examining how and why dance might  

support people with MS and in what contexts. 

CONCLUSION
Recognizing the limited evidence base on dance for people with 

MS, this review, the �rst on dance for MS, took a broad approach, 

including a range of study designs and grey literature. The �nd-

ings provide promising preliminary evidence that a variety of 

dance interventions are feasible and may improve aspects of 

physical and psychosocial functioning for people living with mild 

to moderate relapsing-remitting MS; however, the heterogeneity 

among the reviewed studies, primarily centered on methodologi-

cal rigor, intervention type, and outcomes assessed, limited the 

conclusions that can be drawn regarding e�ectiveness. Further 

high-quality, fully powered RCTs are needed to determine the 

e�ectiveness of dance interventions for people with MS. ■ 
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