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Abstract
  Several screening tools are used to predict injury risk in dancers, 
but few are applicable to dancers practicing multiple genres. More 
valid, reliable, and sensitive screening tools are needed for improved 
assessment and injury prevention. The purpose of this study is 
to evaluate the reliability and validity of a new Dance-Specific 
Movement Competency Screen (DSMCS) for intermediate to 
advanced dancers training in multiple genres.
Methods: The DSMCS tool includes 22 dance-specific movement 
tasks, each graded on a three-point scale. Tasks include movements 
such as knee flexion (plié), leg lifts (extensions), quadruped 
crawling, dynamic weight shifts, and jumping. Content validity was 
assessed using a survey of 15 dance and rehabilitation experts while 
concurrent validity was determined by comparing 16 participants’ 
scores on the modified STAR excursion balance test (mSEBT) and 
the DSMCS. Interrater reliability was determined in 9 participants 
using the intraclass correlation coefficient (ICC (3, k)) across five 
raters.   
Results: Nearly 100% of experts rated items as relevant, suggesting 
good content validity. There were statistically significant correlations 
between the DSMCS and mSEBT composite scores on the right 
and left side (r=0.512, p=0.031; r=0.578, p=0.015 respectively) 
suggesting good concurrent validity. Interrater reliability between 
raters was 0.917 (0.793-0.979) and considered excellent.
Conclusion: The DSMCS is novel in its ability to assess movements 
specific to dancers performing multiple genres. It assesses lower and
upper body movements, spinal mobility and stability, incorporates

movements at various speeds, and one movement includes a cognitive 
task. While results indicate the DSMCS may be valid and reliable, 
more testing using a larger sample size is necessary to confirm these
findings. The preliminary data indicates the DSMCS has strong 
potential to appropriately screen for movement abnormalities in 
dancers and to identify movement patterns that may increase injury 
risk.
3 Key Points
1.	 A new Dance-Specific Movement Competency Screen assesses 

(DSMCS) movement competency in dancers who practice 
multiple dance genres. 

2.	 This research found good interrater reliability of treliability of 
the DSMCS.  

3.	 The content validity was good and strong correlations between 
the modified STAR excursion balance test (mSEBT) and the 
DSMCS were found indicating good concurrent validity. 

Introduction
  As an artistic gateway to culture, community, and performance, 
the study of dance as a recreational, competitive, or concert-
based activity is increasingly common in the United States. In 
2023, it was estimated there were 10942 dance studios, and 624 
degree granting college programs in the United States [1-3]. 
Participation in training and performance requires tremendous 
athleticism and motor control, and dancing at an advanced level 
necessitates practicing movements repetitively and vigorously 
for prolonged durations leading to a high injury rate. Professional 
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dance companies have reported a 67% to 95% injury rate on an 
annual basis while 81% of collegiate contemporary dancers reported 
such injuries [4]. A 2021 systematic review identified poor lower 
extremity alignment as the most important risk factor for lower 
extremity injuries in both recreational and elite ballet dancers [5]. 
Poor lumbopelvic movement control, inappropriate transversus 
abdominis contraction, decreased lower-extremity strength, and poor 
aerobic fitness were other risk factors identified in elite ballet dancers 
[5]. 
   Many screening tools have been used to predict injury risks 
including, but not limited to, range of motion (ROM), strength, 
muscle endurance, Beighton Criteria, Star Excursion Balance 
Test (SEBT), Movement Competency Screen (MCS), Functional 
Movement Screen (FMS) and turnout measurements. In a 2018 
meta-analysis, Armstrong [6] reviewed many of these screening tools 
in dancers of all genres and found that impairments such as ROM, 
posture, hypermobility, and strength were not consistently predictive 
of injuries in dancers. There was also a lack of evidence for movement 
screening tools like the MCS, FMS and SEBT [6]. The only helpful 
tool was the measurement of different types of turnout; however, this 
measure is very specific to ballet and turnout measurements may not 
be helpful for screening dancers who perform other genres [6]. A study 
by Coogan et al. [7] also found that the FMS did not predict injury 
rates in collegiate dance majors and reported that the tool “may not 
be sensitive enough to adequately capture dysfunctional movements 
predictive of injury in this particular (dance) population.” A very 
recent study by Watson et al. [29] established normative values and 
examined correlations for commonly used dance screening tests, 
including the FMS, Beighton Scale, Harvard Step Test, Y-Balance 
Test, Plank Tests, and Turnout Test. While this work provides 
valuable reference data and demonstrates replicability for future 
dance injury prevention programs, it did not evaluate the reliability 
or validity of the screening tests, nor did it examine their relationship 
to injury risk. Finally, a review by Callahan and Mangum (2024) [31] 
also concluded that the FMS was not predictive of injuries in ballet 
and modern dancers and that “while the MCS shows injury prediction 
potential, a dance-specific movement screening more accurately 
representing dance-related movement patterns may improve validity 
in this population.”
   Strength and range of motion do not always translate to dance-
specific movements, and motor control may be more critical for proper 
technique execution [32]. Studies have shown that poor alignment 
and movement competency are key risk factors for injury [5, 31], 
raising the question of why commonly used functional screens fail to 
identify dancers at risk. The authors, echoing Callahan and Mangum 
[31], speculate that the existing tools may not be specific enough to 
capture the unique movements that put the dancers most at risk or 
may not challenge the dancer sufficiently to reveal important deficits. 
Many dance movements are compound in nature and require multiple 
body regions to work in integration. In addition, most screening tools 
have been designed for the classical ballet dancer, which may not 
be specific enough to dancers who predominantly practice other 
dance genres. Many collegiate dance training programs now require 
dancers to study dance forms originating from the African diaspora 
including hip-hop, breaking, jazz, tap, afrobeat, and West African 
dance in addition to the contemporary modern and ballet curricula. 
Since dancers often study more than one discipline, especially at 
the collegiate level, valid, reliable, and sensitive dance-specific 
screening tools need to be developed for dancers of mixed genres. 
To the authors’ knowledge, no functional movement screen exists 
specific to the demands of contemporary modern, ballet, and African 
diasporic dance forms.
  Pre-season screenings are valuable for the pre-professional dance 
community [8]. They can provide valuable information to the clinician 
or dance instructor to guide dance and rehabilitation prescription to 
the specific dancer’s needs, offer a baseline score for comparison 

and tracking, and have the potential to identify injury risk factors. 
Screening tools using dance movements have been created and 
published. Bronner and Bauer [8] developed a three-task movement 
screen (second position grande plié, developpé a la seconde, and 
jumps in first position) rating the spine and lower extremity joints as 
either problematic or within normal limits. Bowerman [9] suggests a 
two-task assessment (fondu and temps levé) to screen elite adolescent 
ballet dancers. The authors use video analysis to measure degrees of
turnout, knee valgus angle and lateral pelvic tilt [9]. Steinberg (2012) 
[10] advocates a three-task movement screen (relevé, turnout, plié) 
at slow and usual speed, and rated the movements as either correct 
or incorrect. Schultz et al. (2024) [30] developed the Columbia 
Adolescent Dancer Screen (CADS), which administers health 
questionnaires and evaluates injury history, aerobic capacity, range 
of motion, strength, balance, orthopedic tests, and dance technique. 
Technical skills included: functional turnout, demi plié in first 
position, développé a la seconde, single leg sauté, and relevé in retiré. 
In three studies, movement quality, as assessed by the movement 
screens, was correlated with injury risks in the dancers [8, 9, 10]. 
However, the screens only used a few dance-specific tasks derived 
directly from ballet, thus, not capturing the multitude of skills needed 
by the dancer of multiple genres such as motor control with crawling 
and quadruped positions, jumping, use of the parallel position, 
weight shifting in all directions, and coordination of the spine while 
performing lower extremity tasks [8, 9, 10, 30]. Only Steinberg [10] 
assesses movements at various speeds, and none add cognitive loads 
to the movement tasks. The screens from Bronner and Steinberg [8, 
10] use a dichotomized assessment of “correct/incorrect,” which 
could lower sensitivity and responsiveness. Bowerman [9] employed 
a video analysis assessment, which may be inaccessible to most health 
and dance professionals, and is specific to ballet dancers, whereas 
Bronner [8] assessed only college-level modern dancers. Clearly, 
there remains a critical need for a comprehensive, validated, dance-
specific screening tool that can assess movement competency across 
multiple genres and identify dancers at risk for injury. While existing 
tools have been used in dance populations, they often lack specificity 
to the unique movement patterns and demands of different dance 
styles. The DSMCS was developed to address this gap by providing 
a validated, dance-specific assessment that evaluates a wide range 
of movements across multiple genres, including ballet, modern, 
and contemporary. The purpose of this manuscript is to describe 
the development of the Dance-Specific Movement Competency 
Screen (DSMCS) and explore its reliability and validity. The authors 
hypothesized that:
1.	 Content validity: The screen would demonstrate good content 

validity by showing agreement between experts.
2.	 Concurrent validity: Scores on the DSMCS would have fair-to-

good correlation to the scores on the Y balance portion of the 
SEBT.

3.	 Reliability: The DSMCS would demonstrate good interrater 
reliability. 

Methods
Study Design
   This study used a mixed methods design.
Procedure
   Institutional Review Board approval was granted prior to initiation 
of research activities. The data was collected over a three-year period 
at a Level 1 Research University. This study has several components: 
development and description of the screening tool, assessment 
of content and concurrent validity, and assessment of interrater 
reliability.
Development of the DSMCS
   A team of five movement experts participated in the development 
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of the screening tool (two dance educators, one physical therapist, 
and two physical therapists who were also dance educators). The
developers followed the recommendations and steps described 
by Bennet et al [11] on how to create a high-quality movement 
assessment tool (Table 2). Using those guidelines, the authors 
performed a comprehensive literature review and triangulated their 
clinical experience and dance expertise to select the screening 
tool tasks. Selected movements met two criteria: 1) a potential to 
reveal imbalances or alignment issues that could increase injury 
risks in dancers and 2) had components commonly performed in 
contemporary modern, ballet, and/or African diasporic dance training. 
Table 1 lists the key scientific articles on movement competency and 
injury risk factors that were used to create this screen.

Description of the DSMCS
   The DSMCS tool includes twenty-two movement tasks, each graded
on a three-point scale. Tasks include basic dance movements such 
as knee flexion (pliés), spinal articulations, dynamic weight shifts, 
jumps, leg lifts (extensions), quadruped crawling, and calf raises 
(relevé). Some are performed in a variety of starting positions such
as feet parallel, external rotation (turn out), and quadruped. To best 
reflect the demands of dance, some tasks use a set rhythm from  a
metronome, and one includes a simultaneous cognitive task. 
The DSMCS comes with specific implementation and grading 
instructions as well as a detailed verbal script for each task that can 
be read verbatim. Utilizing the rubrics provided, each task is rated on 
a three-point scale following objective and well described criteria.

Research Paper Key factors associated with increased 
injury risk

Population tested

Ahonen J, 2008. Biomechanics of the foot in 
dance: a literature review [23]

Poor movement control /lower 
extremity mechanics during dance 
specific movements i.e., lack of 
subtalar supination during relevé 

Dancers -unspecified

Armstrong, 2018, Screening Tools as a Predictor of 
Injury in Dance: Systematic Literature Review and 
Meta-analysis [6]

Greater compensated turnout range of 
motion

Dancers of all genres, 
levels and ages

Biernacki, 2021, Risk Factors for Lower-Extremity 
Injuries in Female Ballet Dancers: A Systematic 
Review. 2018 [5]

Poor alignment, particularly an 
asymmetrical pelvic alignment of two 
degrees pelvic obliquity during fondu 
Poor lumbopelvic control
Foot pronation

Recreational and elite 
female ballet dancers

Bowerman, 2014, Are maturation, growth and 
lower extremity alignment associated with overuse 
injury in elite adolescent ballet dancers? [9]

Modified valgus and pelvic angle during 
fondu or temps levé

Elite adolescent ballet 
dancers.

Bronner, 2018, Risk factors for musculoskeletal 
injury in elite pre-professional modern dancers: A 
prospective cohort prognostic study [8]

Poor dance technique and lack of motor 
control during dance movements i.e., 
second position grande plié, développé 
à la seconde, jump in first position

Elite pre-professional
modern dancers

Campbell, 2019, Intrinsic modifiable risk factors in 
ballet dancers: Applying evidence-based practice 
principles to enhance clinical applications [24]

Increased compensated turnout, fatigue, 
neuromuscular dysfunction, weakness 
of the core/lower extremity, and deficits 
or excessive range of motion at the hip 
and ankle

Ballet dancers -age 
unspecified

De Bleecker, 2020, Relationship Between 
Jump-Landing Kinematics and Lower Extremity 
Overuse Injuries in Physically Active Populations: 
A Systematic Review and Meta-Analysis [25]

Decreased knee flexion ROM, excessive 
frontal or transverse plane movements 
during landing

Physically active 
population

Kaufmann, 2021. Does forced or compensated 
turnout lead to musculoskeletal injuries in dancers? 
A systematic review on the complexity of causes 
[26]

Compensated or forced turnout were 
suspected to increase injury rates but no 
definite conclusions could be made. 
*Common compensations during 
turnout well described

Dancers of all genders, 
ages, and levels

Kenny, 2016, Risk factors for musculoskeletal 
injury in preprofessional dancers: a systematic 
review. [27]

Sacrum inclination angle in turnout 
greater than 30°
Poor jump landing technique

Pre-professional dancers

Roussel, 2009, Altered lumbopelvic movement 
control but not generalized joint hypermobility 
is associated with increased injury in dancers. A 
prospective study [28]

Lack of lumbopelvic movement control Full-time professional 
dancers in Dance 
Program in Belgium

Steinberg, Extrinsic and intrinsic risk factors 
associated with injuries in young dancers aged 
8-16 years [10]

Poor dance technique such as excessive 
pronation in turnout positions. 
*Correct/ incorrect techniques described 
for plié and relevé

Non-professional female 
dancers aged 8–16 years 
practicing a variety of 
styles

Table 1. Key Literature Review Findings Relating to Movement Competency and Injury Risk In Dancers
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professions, age, gender, and geographical location. Fifteen experts 
provided comprehensive responses to the questions listed in Table 3. 
The authors considered that the screen would have adequate content 
validity if questions one through three were answered with a “yes” at 
least 90% of the time. The rest of the questions were asked for future 
improvement of the tool’s efficacy, application, and relevance.

Assessment of Content Validity
 Content validity refers to the degree to which an assessment 
instrument is relevant to, and representative of, the targeted construct 
it is designed to measure. The authors explored content validity 
by asking a convenience sample of 26 experts in physical therapy, 
movement science, and/or dance, to anonymously provide feedback on 
the DSMCS. Participants varied in their education, dance experience, 

Recommendation Implementation of the recommendation in the development of DSMCS
Use clear description of the tools’ 
objectives.

To assess the movement quality of some commonly performed dance 
movements to identify abnormalities/imbalances which could put the dancer 
at risk of injuries.

Use clear description of the target 
population.

Tool is targeting dance educators who have some training in anatomy and 
kinesiology, and movement specialists, such as physical therapists, who 
are working with dancers. This tool has been developed for dancers who 
have been practicing a mix of modern/contemporary, ballet, and/or African 
diasporic forms for at least two years for an average of at least ten hours a 
week.

Include input from relevant professional 
group.

The tool was developed by five experts. All of them had both physical 
medicine and dance expertise. Three were licensed physical therapists 
and one was a core faculty in a university dance program. In addition, 
the authors received additional input from dance and physical medicine 
professionals during the validation process.

Include input from relevant target 
population.

One of the members of the development team was a student actively 
enrolled in a dance major program at a reputable university. In addition, the 
authors performed the screen and received feedback from dance participants 
during pilot testing of the project. Lack of clarity of instructions and other 
feedback were incorporated, and the tool modified accordingly.

Use strong evidence to support the 
content of the tool.

The tool was developed following an extensive literature search that 
included risk factors for injuries in dancers and movement competency and 
its relationship to common injuries in athletes.

Consideration of risks and side effects. The tools used movements routinely performed in dance classes. The risks 
and side effects were therefore considered low.

Use of descriptive, specific, and 
unambiguous wording for the 
instructions.

The wording was modified based on participant feedback during the pilot 
testing. Further refinement was made after receiving feedback from experts 
in the content validity process.

Identification of barriers and facilitators. This was surveyed during the validation process.
Strategies needed for successful 
implementation.

This was surveyed during the validation process.

Editorial independence. The authors have no conflict of interest and have full editorial 
independence.

Table 2. Recommendations for Developing a High-Quality Movement Assessment Tool [11] and Their Implementation in 
the Development of the DSMCS

1. Is the DSMCS using movements that are commonly performed in the practice/
performance of contemporary modern, ballet, and/or African Diasporic dance?
2. Is each item important to the overall screen?
3. Does each test item of the DSMCS assesses movements that have the potential to 
increase injury risk if not performed properly?
4. In your opinion, are the most important movement-related injury risk factors 
represented in this screen?
5. Is the language in the instructions and scoring criteria clear, descriptive, and specific?
6. Are the movements scored appropriately?
7. Do you think this tool could be helpful for dance educators and clinicians to identify 
dance-related movement abnormalities?
8. What barriers do you anticipate in using this tool in practice?
9. What could be changed about the tool to help address the barriers?
10. What could facilitate the use of this tool in practice?
11. Please share some suggestions that would improve the tool in the future.

Table 3. Questions Used to Assess Content Validity
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markings (anterior, posteromedial and posterolateral) for three 
trials. In the analysis, distance reached was normalized to the
participant’s respective leg length. The composite score (average of 
the normalized reach scores for all three directions) was used for the 
analysis. Evaluators also scored movement quality of the ankle, knee, 
and spine on a three-point scale, zero being poor quality, one being 
fair, and two being good. All scores at each joint were added for a 
total score out of 36. Descriptive statistics were used for analysis of 
reach distances and Spearman correlation coefficients were used to
calculate the correlation between the mSEBT and the DSMCS scores 
using SPSS statistical package version 29.0 (SPSS Inc, Chicago, IL, 
2023). As per Portney and Watkins, correlations between 0.50 and 
0.75 were considered moderate-to-good, and those above 0.75 were 
considered good-to-excellent [18]. The significance level was set as 
p<0.05.
Assessment of Interrater Reliability
  Using the same recruitment tactics, qualifications, and exclusion 
criteria as the concurrent validity study, nine students participated 
in the assessment of reliability. In this study, only the DSMCS 
was performed. While performing the DSMCS, five evaluators 
independently scored each of the nine participants using the DSMCS 
rubrics. Evaluators included three physical therapists and two dance 
instructors. Each of the 22 DSMCS tasks was scored on a three-point 
scale (0–2) based on predefined criteria in the rubric, with borderline 
performances being scored according to the closest matching 
descriptor. Two of the evaluators had no prior knowledge of the 
DSMCS and received brief training, which included reviewing the 
scoring rubric and practicing with several live examples, followed by 
discussion to ensure consistent interpretation of the scoring criteria. 
An investigator blinded to the process entered all five evaluators’ 
scores into a Microsoft Excel spreadsheet. Reliability between raters 
was measured using intraclass correlation coefficient (ICC) estimates 
with a 95% confidence interval using SPSS statistical package version 
29.0 (SPSS Inc, Chicago, IL, 2023). A two-way mixed-effects model 
based on mean ratings (ICC(3,k)) was used, as it is appropriate for a 
fixed set of raters and assesses the consistency of their ratings across 
different subjects.
Results
Content validity
   Fifteen practicing professionals in physical therapy, movement 
science, and/or dance completed the content validity survey. Fifteen 
participants (100%) responded “yes” to questions one and two, 
agreeing that the movements selected were commonly performed 
in the practice of dance of multiple genres and were important to 
the overall screen. Fourteen out of 15 (93.3%) responded “yes” to 
question three agreeing that the items assessed movements that had 
the potential to increase injury risk (Table 4). This, along with the 
fact that the items were based on movement abnormalities identified 
in the literature, seems to indicate good content validity. Feedback 
received for questions 4-11 was analyzed and themed through 
qualitative analysis following methods described by Mainwaring 
[19]. Themes were divided into three domains for clarity and practical 
implementation for future versions of the DSMCS as indicated in 

Assessment of Concurrent validity
 Concurrent validity refers to the agreement between two 
measures taken at the same time or the comparison between a new 
assessment and one that has already been tested and proven to be 
valid. Concurrent validity of DSMCS was measured by comparing 
the outcome from the DSMCS to the Y Balance or Modified Star 
Excursion Balance Test (mSEBT). During the mSEBT, the subjects’ 
leg reach was measured in three directions representing a Y: anterior 
(ANT), posteromedial (PM) and posterolateral (PL), rather than the 
eight directions prescribed in the original Star Excursion Balance 
Test (SEBT). The mSEBT was suggested over the SEBT to save time 
and avoid redundancy [12]. The authors chose the mSEBT as the 
“gold standard” to measure concurrent validity because it evaluates 
skills deemed important for injury prevention such as balance, 
strength, neuromuscular control, and it has been used extensively 
as part of screening programs for both athletes and dancers. The 
mSEBT has excellent reliability [13], has the potential to predict 
injury occurrence in dancers [14] and is the only test shown to predict 
injuries in general athletes in two systematic reviews of clinician-
friendly physical performance tests [15,16]. A fair-to-good correlation 
was expected between scores on the mSEBT and the scores on the 
DSMCS. Despite the mSEBT being one of the most accepted and 
useful functional screens for athletes, its reliability, usefulness, and 
predictive validity have not been thoroughly investigated in dancers of 
multiple genres. Also, the two tests do not assess the same constructs. 
The mSEBT does not include tasks in dance-specific positions such 
as jumping, movements in quadruped position, spinal articulations, 
and does not grade the quality of the movements. Nevertheless, 
higher scores indicate better balance, strength, and neuromuscular 
control, which are all important for better movement competency. 
Better movement competency should lead to better dance-specific 
movement competency and therefore higher scores on the DSMCS.
   Prospective Participants were recruited via word of mouth and 
email. To be included, the dancers had to be at least 18 years of 
age, have participated in dance for a minimum of two years, been 
admitted to an undergraduate dance major at Wayne State University 
studying a mix of contemporary, modern, ballet, and dances of the 
African diaspora and dance a minimum of 12 hours per week as part 
of their program requirements. They could therefore be classified as 
advanced-level dancers. Exclusion criteria included dancers that had 
pain or injuries preventing them from participating fully in dance.
   The DSMCS and mSEBT were administered as follows: one 
investigator not involved in the data collection instructed each 
task by reading the specific DSMCS and mSEBT task instructions 
verbatim (with occasional movement cues as needed) and two other 
investigators were each randomly assigned to an individual dancer to 
assess and score both the DSMCS and the mSEBT. To reduce risks 
of bias, evaluators utilized paper scoring sheets and were not able to 
see tabulated scores for either test during the evaluation period. After 
completion, scores were entered into a Microsoft Excel spreadsheet 
for calculations by a research team member not involved in the data 
collection.          
   The method used to perform the mSEBT is described by Stiffler 
[17]. Participants stood with the big toe of their test leg in the center 
of the “Y” and reached their test leg in the directions of the “Y” 

Question Yes No % of Respondents who chose yes
1. Is the DSMCS using movements that 
are commonly performed in the practice/
performance of contemporary modern, ballet, 
and/or African Diasporic dance?

15 0 100% 

2. Is each item important to the overall screen? 15 0 100% 
3. Does each test item of the DSMCS assess 
movements that have the potential to increase 
injury risk if not performed properly?

14 1 93.33% 

Table 4. Quantitative Results of Content Validity Survey
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Concurrent validity study
   Sixteen dance students pursuing either a Bachelor of Fine Arts or a 
Bachelor of Science in Dance participated in this study. Participants 
scored a mean of 92 on the DSMCS (range 59-113, SD 13.7) with a 
mean mSEBT composite score of 72.9 on the right (range 61.2-84.3, 
SD 7.6) and 73.2 on the left (range 61.2-84.5, SD 7.3). There was 
a statistically significant correlation of moderate strength between 
the DSMCS and mSEBT composite scores on the right and left 
side r=0.512 (p=0.031) and r=0.578 (p=0.015), respectively. The 
correlation between the DSMCS and the qualitative assessment on 
the mSEBT was r=0.753 (p<0.001).
Interrater Reliability
   Nine collegiate dancers performed the screen and were each 
rated by five raters. The interrater reliability was 0.917 (confidence 
intervals (0.793 -0.979)) which is considered excellent.
Discussion
   The first purpose of this manuscript was to describe the development 
of the DSMCS. The intention in creating the DSMCS was to add a 
dance-specific movement competency screen inclusive of multiple 
genres to already existing screening tools.  The screen was developed 
by rehabilitation and dance experts using guidelines for the creation 
of high-quality movement assessment tools [11] and an extensive 
literature review.
   DSMCS is unique and may offer several advantages over existing 
screen tools. Many existing tools focus on identifying impairments 
such as strength and mobility. While those elements are important, 
impairments do not always strongly correlate to function and/or 
injury risk [20]. Other tools such as mSEBT and the MCS provide 
a functional lens. While the mSEBT is a good predictor of lower 
extremity strength and movement competency, its usefulness in 
dance is uncertain. While being simple and quick to perform, mSEBT 
only gives a quantitative measure of lower body function while dance 
requires high quality compound movements involving multiple body 
regions. The MCS on the other hand is more functional and includes 
a variety of tasks such as squats, lunges, and push-ups; however, the 
movements are not dance-specific. While dance-specific screens 
have been used to predict injuries successfully, they often analyze 
only lower extremity movements that are derived from ballet [8-10].
  The DSMCS is a multidimensional tool that examines key 
movements across multiple dance styles, such as knee flexion (plié)

with spinal coordination, single-leg lifts (extensions), quadruped 
crawling, dynamic weight shifts, and jumping. It uses a variety of 
stances such as quadruped, parallel, turnout or wide second position, 
single or double leg stance, and assesses the influence of movement 
speed and cognitive load on movement execution. Specificity is 
important, and a systematic review of screening tools by Armstrong 
[6] shows that testing in dance-specific positions may have the 
greatest potential to predict injury risks. DSMCS uses movements 
that may expose neuromuscular deficiencies and compensatory 
techniques which have the potential to increase risks of injury: 
excessive knee valgus or midfoot pronation, compensated turnout, 
lack of lumbopelvic stability, and landing without sufficient knee 
flexion. (See Table 1). These motor control deficits, once identified, 
can be targeted through training and corrective strategies to reduce 
injury risk and enhance dance performance, making the DSMCS a 
practical tool for guiding individualized interventions [33].       
   Results from the pilot testing indicate the DSMCS may be valid 
and reliable for dancers training at least 10 hours a week for at 
least two years in multiple genres. Content validity was established 
using a synthesis of published evidence for movement-related 
injury risk factors in dancers and other athletes (Table 1). It was 
further investigated by surveying rehabilitation and dance experts 
who reported that the movements were specific and commonly 
performed by dancers of multiple genres, and relevant and important 
for screening for potential injury risk. An important and recurring 
tension point in the validity study and creation of the tool by the 
research team was the difference between screening for injury 
prevention and screening for aesthetic competency [21]. Sometimes 
sound and healthy movements may not align with traditional 
movement execution or educators’ and dancers’ perceptions about 
how a movement ‘should’ be accomplished. This theme emerged 
in the research team’s discussions and while reviewing the survey 
responses identified in Table 4.
   The DSMCS demonstrated moderate-to-good concurrent validity 
with the mSEBT, and good-to-excellent validity when movement 
quality on the mSEBT was evaluated. Its interrater reliability was 
excellent, with consistent ratings across raters in both health and 
dance contexts, supporting its potential application in both fields.
   Dance screens are important for identifying movement deficits that 
may increase injury risk, monitoring improvements, and evaluating 
readiness to return to dance following a pause or injury. The DSMCS

Domain Themes
Movement Tasks 
Included in DSMCS 
Screen

Include more open and closed chain upper 
extremity integration
Include more spine/core mobility and initiation
Include more dynamic movements
Evaluate transitions between movements 
Include more movement variations 
Screen is too long

Evaluation Rubrics and 
Instruction Packet

Consistent and comprehensive tool for assessment 
Language uses complex wording 
Include videos as learning tool for evaluator 

Practical Use i.e., barriers 
and strengths

Tool is too long for use in some settings 
Include videos to train evaluators
Include instructions on analyzing and 
disseminating results
Include post-screen exercises for participants 
Would love to use this screen
Helpful to discover movement abnormalities 
Will help communication between dancers and 
clinicians 

Table 5. Qualitative Results of Content Validity Survey
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offers practical applications across clinical, educational, and 
performance settings. Clinicians can use it to guide targeted 
rehabilitation and injury prevention programs, monitor recovery, and 
inform individualized exercise prescriptions. Dance educators may 
incorporate DSMCS results to tailor technique instruction, address 
faulty movement patterns, and track progress over a semester, year, or 
program. Performance coaches can use the tool to identify movement 
inefficiencies that may limit performance or increase injury risk, 
enabling early interventions to optimize technique and performance 
outcomes. By integrating the DSMCS with other screening 
tools and assessments, professionals gain a more comprehensive 
understanding of a dancer’s strengths, deficits, and risk factors. 
While the authors believe a movement competency screen might be 
most helpful, it does not eliminate the need for other robust screening 
tools, comprehensive assessments, and questionnaires which capture 
impairments and factors not tested in the DSMCS. A comprehensive 
screen may include history of previous injuries, menstrual 
irregularities, nutritional habits, body mass index, psychosocial 
factors, VO2max, strength, mobility (ROM), hypermobility scores, 
and more. While the DSMCS might be helpful to identify faulty 
movements, it is one tool in the toolbox of screens already available 
to the dance educators and health professionals.
Limitations and direction for future studies
  As an exploratory study aimed at establishing preliminary 
normative data, reliability, and validity for the DSMCS, an a priori 
power analysis was not conducted. The sample sizes used are 
comparable to those reported in prior dance-specific screening tool 
studies, providing sufficient data to support initial evaluation of 
the tool’s psychometric properties. More testing on larger numbers 
is needed to establish stronger validity and reliability. No real gold 
standard for movement screen exists in dance medicine, making the 
measurement of concurrent validity difficult to assess. In addition, 
although blinded to previous scores, the same rater assessed both the 
DSMCS and mSEBT for an individual participant, which could have 
introduced some rater bias. Importantly, the population tested was 
a convenient sample of collegiate dancers and application to other 
dance populations is not known. In addition, the responsiveness of 
the tool needs to be established. A recent study published by Benoit-
Piau et al. [22] found that using a 5-level scoring system for the 
MCS showed greater internal consistency and concurrent validity in 
a dance population compared to the 3-level scoring system. It is not 
known if a 5-level scoring system for the DSMCS would be superior 
to the existing 3-level scoring system and how this may affect 
interrater reliability and clinical applicability.
  At the time of the tool’s creation, limited evidence required 
researchers to work with experts and use data from other athletic/
dance populations to surmise injury risks for dance forms other 
than ballet and contemporary modern dance. A revised version 
might be required to better represent emerging data and trends. 
In addition, if a future revised version of the DSMCS is indeed 
needed, consideration will be given to the feedback received from 
the validity study (including more integration of the upper extremity, 
evaluating transitions between movements, and more dynamic 
movements) and will be weighed against the existing evidence and 
practical consideration (such as time and ease of administration). 
Future research could expand upon the current study by conducting 
longitudinal investigations to evaluate predictive validity over time, 
adapting the DSMCS for younger or less experienced dancers, 
and integrating the tool into dance curricula or injury prevention 
programs.
Conclusion and practical implications
   With good-to-excellent validity and reliability, preliminary data 
indicate that the DSMCS shows strong potential for screening

movement abnormalities in dancers and identifying patterns
associated with increased injury risk. Importantly, it can be used by 
trained health professionals and dance educators to assess dancers 
across multiple genres, reflecting the diverse training typical of youth 
and collegiate programs. To the authors’ knowledge, the DSMCS is 
the only screening tool designed specifically for multi-genre dancers 
that incorporates speed-contingent tasks and tasks performed 
under added cognitive load. By providing objective, dance-specific 
movement assessments, the DSMCS has the potential to directly 
inform injury prevention strategies, optimize performance, and guide 
individualized training interventions, representing a meaningful 
advancement in dancer health and education.
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