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Ocena funkcjonalna tancerek odmiennych styléw tanca: jazzowego
oraz hip hop w oparciu o test Functional Movement Screen

Functional assessment of female dancers representing different dance styles, such as jazz and
hip-hop, based on the Functional Movement Screen Test
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Streszczenie

Celem pracy byta ocena poziomu sprawnosci funkcjonalnej 30 tancerek (16 tancerek jazzowych i 14 tancerek hiphopowych) w wieku
od 16 do 21 lat. Istotng kwestig dotyczacg wynikéw byto sprawdzenie czy istnieja réznice w poziomie sprawnosci funkcjonalnej
pomiedzy dwoma grupami, w zaleznosci od stylu tarica. Ostatnim aspektem oceny byto zbadanie istniejacych zaleznosci pomiedzy
stylem tarica, a wynikami w poszczegdlnych sktadowych badania FMS. Badania przeprowadzono w Egurrola Dance Studio

w Krakowie, w kwietniu 2018 r. Wynik koricowy przeprowadzonych badan dat obraz ogélnej sprawnosci fizycznej badanej grupy
tancerek i zostat okreslony, jako odpowiedni, gdyz Srednia warto$¢ oceny catosciowej, byta powyzej wartosci granicznej
zwiekszonego ryzyka urazu. Nie stwierdzono réznic w wynikach ogélnej sprawnosci fizycznej, pomiedzy tancerkami jazzowymi

i hiphopowymi, natomiast wykazano zréznicowanie w ocenie szczegdétowej poszczegdlnych sktadowych FMS. Uzyskane wyniki
badan okreslity poziom sprawnosci funkcjonalnej wsréd tancerzy i potwierdzity, jego zréznicowanie w odniesieniu do rodzaju
aktywnosci w ocenie szczeg6towej.

Stowa Kkluczowe:
Functional Movement Screen, ocena funkcjonalna, taniec

Abstract

The objective of this study was to assess the level of functional fitness of 30 female dancers (16 jazz dancers and 14 hip-hop dancers),
aged between 16 and 21 years. An important research goal was to determine whether there are any differences in the level of
functional fitness between the two groups, depending on the dance style. Moreover, the study also aimed to assess the correlation
between the style of dance and the results obtained for the particular components of the FMS test. The study was carried out in the
Egurrola Dance Studio in Krakow in April 2018. The final result of the tests provided a picture of the overall physical fitness of the
examined group of dancers, and was found to be appropriate, since the total mean score was above the limit value of an increased
injury risk. No differences were found between jazz and hip-hop dancers with regard to the overall physical fitness score. At the same
time, however; differences were detected in the detailed scores for the particular FMS components. The test results reflected the level
of functional fitness among the dancers, and the detailed scores confirmed the differences in that level depending on the type of
activity.

Key words:
Functional Movement Screen, functional evaluation, dance
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Introduction

Dance, like any other sport discipline, requires specific move-
ment skills, coordination abilities and endurance. Dancers per-
fect their suppleness, strength, jumping ability, speed, and, what
is of crucial importance, the correct dance technique. A dancer
puts a lot of work and effort in both physical and mental prepa-
ration, just like an athlete who prepares for a competition [1].
Contemporary dance forms are practised as a recreational, stage
or sports activity. The third type of dance requires special
preparation from the dancers, which involves many hours of
strenuous training. Dance is not officially recognized as a sport
discipline. However, the physical requirements placed on
competitive dancers are very high and it is therefore fair to
compare dancers to athletes [2].

Due to regular and frequent training, a dancer’s musculoskeletal
system is subject to enormous loads, as a result of which the
dancer is exposed to numerous injuries. During jazz dance
training a lot of attention is paid to boosting the dancers’
suppleness in order to increase the range of motion of the
extremities and the spine. Hip-hop dancers, on the other hand,
focus on increasing the strength of the entire body and attach
great importance to the speed and precision of the movements
performed to music. At the competition level, both styles
involve the performance of acrobatic elements. The practice of
dynamic elements, such as aerial cartwheels or backflips, are
more advanced elements which require an appropriate level of
physical preparation from the dancers [3].

Fig. 1. Jazz dance move: Tilt Fig.2 Calypso leap in jazz dance

www.fizjoterapiapolska.pl 51
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According to the literature [4], the most common injuries in clas-
sic and jazz dancers involve the injuries to lower extremities and
overloading of the spine, especially in the lumbar section. The
studies conducted by the Leanderson et al. [5] show that the an-
kle sprain is the most common acute injury in young dancers,
whereas chronic tendinitis in the feet and lower extremities is the
most common injury resulting from overloading. Stracciolini et
al. [4] have demonstrated in their studies that the most common
lower extremity injuries in young female dancers involve the
knee (26.9%), followed by the ankle (19.9%) and the foot
(17.9%). Similarly to the Landerson et al. [5], Lee et al. [6] have
also shown through their research that the greatest number of in-
juries in dancers involve the ankle, followed by the knee and the
hip. The studies carried out by Hincapié et al. [7] reveal that the
most frequent musculoskeletal injuries in dancers affect the soft
tissue and involve strains, muscle tears or ruptures, as well as
tendinopathy.

Spinal overload in dancers is probably caused by, among other
things, the frequently repeated hyperextensions performed during
workout, or placing the pelvis in an anterior tilt position in order
to achieve the maximum external rotation in the hips. Frequent
overloading caused by the regular deepening of lumbar lordosis
may lead to health problems in dancers, including spondylolysis,
spondylolisthesis, or disc problems. Pain in the spinal area may
also be caused by the overloading of paravertebral muscles, as
well as by the piriformis syndrome which is a common condition
among dancers [8].

Due to a high risk of injury in dance it is important to prepare
dancers for competitions in the most functional manner possible
in order to avoid injuries and contusions. A functional preparation
should aim at improving the mobility of the entire kinematic
chain as well as concentrating on the involvement of the entire
musculoskeletal system, rather than on individual segments of
the body. In order to assess functional fitness, the FMS concept,
i.e. the Functional Movement Screen or Functional Movement
System, has been developed by Cook and Burton. The FMS
concept evaluates the level of functional ability in an individual,
the quality of his or her movement patterns, the type and degree
of limitations of the musculoskeletal system and the presence of
compensation, i.e. an asymmetry during movement [9].

In addition to identifying the limitations and specific
abnormalities in movement patterns, the FMS tool enables
establishing the criteria and directions of the action aimed at
correcting those deficiencies and improving the quality of
movement patterns [9].

When describing the FMS concept, Cook et al. [9,10] presented
the idea of the Optimum Performance Pyramid which consisted
of three levels. The base of the pyramid represents movement
and movement patterns, i.c. Functional Movement. The next
layer of the pyramid is Functional Performance, i.e. motor
abilities and traits such as strength, speed, power or endurance.
The top level of the Pyramid represents the Technique and the
specific skills typical of particular sport disciplines (Functional
Skill). Each of the levels is the basis for the development of the
next level, bearing in mind that the improvement and
development should not disturb the balance between those
levels.
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Aim

The objective of the study was to assess the functional fitness of
female dancers representing different dance styles, such as jazz
and hip-hop dance, using the FMS test.

Material and research method

The study initially covered a group of 39 girls representing two
different dance styles. After applying the exclusion criteria, thirty
girls aged between 16 and 21 years, with a mean age of 17.7 years
(SD = 1.49), were eventually qualified for the study. The girls we-
re divided into two study groups: group I included 16 jazz dan-
cers, whereas group II consisted of 14 hip-hop dancers (Table 1).
The girls under study participated in training at least 3-4 times
a week and took part in competitions at least 3-4 times a year,
which was a prerequisite for participation in the study. The
dancers in group I had 8.4 years of dance experience, as
compared with 5.8 years of experience in group II.

Table 1. Descriptive characteristics of the examined groups of female dancers

Parameters Minimum value Maximum value

Jazz group
Age [years] 17.7 1.49 16 20
Weight [kg] 56.7 433 51 66
Height [m] 1.66 0.05 1.57 1.75
BMI [kg/m?] 20.3 1.36 18.1 23.1

Hip-hop group

Age [years] 17.6 1.55 16 20
Weight [kg] 58.5 3.18 52 63
Height [m] 1.66 0.05 1.58 1.75
BMI [kg/m?] 21.1 1.46 18 22.8

The subject matter and methodology of this study was
based on the review of international databases, such as
PubMed and Google Scholar. During the search for suitable
materials, the papers written between 2003 and the present
were analysed. Eventually, twenty-two papers in English
were selected in order to analyse and compare the results
for the purposes of this work.

53
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The study was based on a self-designed questionnaire, as
well as on the set of 7 main tests and 3 clearing tests in
accordance with the FMS concept. The results were
gathered using the official FMS questionnaire. The
Functional Movement Screen involved the following tests:
1. Deep Squat Movement Pattern; 2. Hurdle Step Movement
Pattern;

3. In-Line Lunge Movement Pattern; 4. Shoulder Mobility
Movement Pattern and Shoulder Clearing Test; 5. Active
Straight Leg Raise Movement Pattern; 6. Trunk Stability
Push-Up Movement Pattern and Spinal Extension Clearing
Test including a modification of the initial position in
women by changing the position of the hands and placing
the thumbs at the chin level; 7. Rotary Stability Movement
Pattern and Spinal Flexion Clearing Test [9].

The tests were conducted in the Egurrola Dance Studio in
Krakow in April 2018, using the equipment consisting of
a measuring board with a scale, a 1.5 metre long stick, an
elastic band and two short rods [9]. The tests were not
preceded by a warm-up or exercise. Each stage of the
examination was accompanied by detailed verbal
instructions.

Each dancer could take the test 3 times, by doing the 7
consecutive tests along with the 3 clearing tests in order to
assess the occurrence of pain in particular segments of the
body. The highest score achieved by a dancer constituted her
final score. The test was graded on a 0-3 scale. The final
score was obtained by adding up all the scores. A positive
result of the clearing test attached to a specific stage of the
examination resulted in a score = 0 for a particular test [9].
The maximum possible score was 21, in accordance with the
assumptions adopted by Cook et al. [10]. For the purposes
of interpretation of the final FMS score, a limit value < 14
points was adopted, which indicated a considerably
increased risk of injury [11].

Clearing tests were not graded according to the above
procedure and their result was evaluated as either positive or
negative, depending on the occurrence of pain during the
test. A positive result of a clearing test resulted in a score =
0 for a particular test [9].

Exclusion criteria for participation in the study: health
contraindications, no injuries to upper or lower extremities
in the past, no surgical procedures in the past which might
affect the reliability of the tests.

The test results were subject to statistical analysis using the
Statistica software 10.0. The significance level of 0.05 was
adopted for all tests. Student's t-test for independent
samples as well as chi-square independence test were
applied.

Results

The assessment of physical fitness in the examined group
of dancers revealed 25 persons, 83% of the sample were
characterized by an appropriate level of functional fitness
(> 14 points). At the same time, 5 persons (17% of the
dancers) showed a reduced level of functional fitness (< 14
points).

The Student t-test for independent samples did not reveal
a significant difference in the functional fitness scores
depending on the practised style of dance (Table 2).
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Table 2. Comparison of the functional fitness level depending on the practised style of dance

Parameters

FMS Score 15.6 15.8 1.5 1.6 -0.2816 0.7803

Comparison of the level of functional fitness for the particular
FMS components depending on the practised style of dance
After applying the Student t-test for independent samples, as well
as the chi-square independence test, a significant difference was
found in the Active Straight Leg Raise score depending on the
style of dance. Jazz dancers achieved a significantly higher score
during that test than hip-hop dancers. No significant differences
were found for the remaining components of the FMS (Table 3).

Table 3. Comparison of functional fitness scores for the seven main FMS tests

Parameters

Deep squat 2.2 2.1 0.4 0.4 0.3168 0.7537
Hurdle step 2.6 2.2 0.5 0.4 2.0068 0.0545
Inline lunge 2.9 3.0 0.3 0.0 -0.9333 0.3586
Shoulder mobility 2.7 2.9 0.8 0.4 -0.7345 0.4687
Active straight-leg raise 3.0 2.6 0.0 0.5 2.83803 0.0075
Trunk stability push up 0.6 1.3 0.9 1.1 -1.9487 0.0614
Rotary stability 1.7 1.6 0.5 0.6 0.2195 0.8279

Comparing the results of clearing tests Test 1 -
Impingement Clearing Test

Based on the test (p = 0.5333), no significant difference was
found in the results of the Impingement Clearing Test
depending on the practised style of dance (Fig. 3).
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Fig. 3. Comparing the results of the Impingement Clearing Test
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Comparing the results of clearing tests Test 2 — Press-up
Clearing Test

Based on the test (p = 0.1432), no significant difference was
found in the results of the Press-up Clearing Test depending on
the practised style of dance (Fig. 4).
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Fig. 4. Comparing the results of the Press-up Clearing Test
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Comparing the results of clearing tests Test 3 — Posterior
rocking clearing test

Based on the test (p = 0.4667), no significant difference was
found in the results of the Posterior Rocking Clearing Test
depending on the practised style of dance (Fig. 5).
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Fig. 5. Comparing the results of the Posterior Rocking Clearing Test
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Detailed analysis of the FMS components in study groups
The lowest scores among jazz dancers were achieved in the
Trunk Stability Push-up Test, whereas the highest scores were
obtained in the Active Straight Leg Raise Test (Table 4). Hip-
hop dancers earned the lowest scores in the Trunk Stability
Push-up Test, and the highest scores in the In-Line Lunge Test
(Table 5).
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Table 4. Scores achieved by jazz dancers for particular FMS components

Parameters Minimum Maximum

Deep squat 2.2 2.0 3.0 0.4
Hurdle step 2.6 2.0 3.0 0.5
Inline lunge 2.9 2.0 3.0 0.3
Shoulder mobility 2.7 0.0 3.0 0.8
Active straight-leg raise 3.0 3.0 3.0 0.0
Trunk stability push up 0.6 0.0 3.0 0.9
Rotary stability 1.7 1.0 2.0 0.5

Table 5. Scores achieved by hip-hop dancers for particular FMS components

Parameters Minimum Maximum

Deep squat 2.1 2.0 3.0 0.4
Hurdle step 2.2 2.0 3.0 0.4
Inline lunge 3.0 3.0 3.0 0.0
Shoulder mobility 2.9 2.0 3.0 0.4
Active straight-leg raise 2.6 2.0 3.0 0.5
Trunk stability push up 1.3 0.0 3.0 1.1
Rotary stability 1.6 0.0 2.0 0.6

Discussion

Currently, the literature lacks sufficient studies relating to the
FMS assessment of dancers. For this reason, the comparison of
results can only be applied to groups of women of similar age,
practising other sport disciplines.

An analysis of the results gathered after the completion of the
functional assessment tests among dancers reveals that the
practice of a dance activity ensures an appropriate level of
functional fitness. Despite the differences in the nature of
activity and the training goals between the different dance
styles, such as jazz and hip-hop, no differences were found in
the level of functional fitness represented by the dancers. In the
majority of examined individuals in both groups, the level of
functional fitness was slightly above the limit of an increased
injury risk.

The studies carried out by Chorba et al. [11] and Kiesel et al.
[12] have demonstrated that the score of < 14 points achieved in
the FMS test represents the limit of an increased injury risk.
Trzaskoma [13] cites an interpretation of the FMS scores that

www.fizjoterapiapolska.pl 57



s fizjoterapia polska

58

has been commonly accepted for many years: 18-21 points —
appropriate movement patterns, minimum injury risk; 14-18
points — abnormalities in movement patterns, presence of func-
tional asymmetries and compensation strategies. Injury risk
about 25-35%; < 14 points — injury risk increases above 50%.
The sum of points scored for all the components of the FMS
test has been analysed in many FMS-related studies as a pro-
gnostic factor for the occurrence of injury. Both Chorba et al.
[11] and Chimera et al. [14] in their respective studies mention
the mean values of the overall FMS score for the examined in-
dividuals. Chimera discusses the varied results obtained in
a group of young women practising different sport disciplines.
The final FMS score oscillates between an increased injury
risk and the limit value. The research findings obtained by both
those authors might suggest that the level of functional fitness
depends on the type of sport activity, which has not been con-
firmed by the present study. The same researchers have also
examined a group of women practising dance and cheerle-
ading. The final mean score obtained by that group was similar
to the mean scores for both groups covered by the present stu-
dy, i.e. 14 + 1 [14]. In her research, Chorba et al. [11] has also
analysed the mean scores achieved by a group of women enga-
ging in sports activities, The mean score for the entire group of
women was very similar to the scores obtained in the present
study (mean score = 14.3 £ 1.77). When comparing the mean
scores for the groups divided according to disciplines: football,
volleyball and basketball, no significant differences between
the groups were discovered, similarly to the findings of the
present study.

Some authors [15,16] suggest that the composite FMS score
does not provide reliable information about an individual’s fit-
ness level and his or her proneness to injury. Girard et al. [15]
and Yongming et al. [16] argue that a detailed analysis of the
scores achieved for the particular, separate FMS components is
more appropriate for the assessment of an individual’s functio-
nal fitness level. The detailed results obtained in the present
study for the particular FMS components point to a considera-
ble difference between the examined groups with respect to the
scores achieved in the Active Straight Leg Raise Test. The test
score seems to be higher among jazz dancers, with a mean sco-
re of 3.0 £ 0. The highest score among hip-hop dancers was
achieved in the In-Line Lunge test, with a mean value of 3,0 +
0. Both Chimera et al. [14] and Schneiders et al. [17] demon-
strated in their research that the results achieved by the above-
mentioned two samples were much higher for women than for
men. However, none of the above-mentioned studies examined
the differences in scores earned for the particular FMS compo-
nents by groups representing different sports activities, within
the same gender. Chorba et al. [11] compared only the final
mean score with respect to the sport discipline practised by the
women under study. No detailed analysis of the results of each
of the 7 tests was performed in relation to physical activity.

In both groups of dancers under examination, the lowest score
was achieved in the Trunk Stability Push-up Test. The mean
score for that test was 0.6 = 0.9 among jazz dancers and 1.3 +
1.1 among hip-hop dancers. Identical research results were
reported by Chimera et al. [14]. The Trunk Stability Push-up
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Test proved to be the most difficult for the examined group of
women, with a mean score of 1.71 + 1.99. This is similar to
Schneiders et al. [17] findings according to which 58.3% of the
tested women achieved a score of 1 in the above test. The au-
thors compared the above results with those achieved by a gro-
up of men engaged in a sports activity. The final score of the
Trunk Stability Push-Up Test is to a considerable degree influ-
enced by the result of the Spinal Extension Clearing Test. More
than 50% of female jazz dancers achieved a positive result in
the clearing test which resulted in a score of 0 for the Trunk
Stability Push-up [9].

The present study did not reveal any differences between the
examined groups with regard to the results of the clearing tests.
However, both jazz and hip-hop dancers achieved the greatest
number of positive results during the Spinal Extension Clearing
Test. According to Cook et al [9], “pain changes everything”,
and the presence of pain indicates a considerable probability of
hidden injuries, or an increased risk of an injury during further
physical activity.

The majority of studies devoted to the FMS are concerned
with the reliability of that method and its ability to predict the
risk of injuries. Bonazza et al [18] in their meta-analysis
conclude that the FMS, as a composite score, represents an
infallible functional assessment tool. The research confirmed
the ability to predict an injury risk by means of the FMS,
where the limit of 14 and fewer points suggests that the pro-
bability of injury occurrence is twice higher than in the indi-
viduals whose score exceeded the limit value. The studies
conducted by Alemany et al [19] have also confirmed the ac-
curacy of the FMS tool in predicting injuries, and pointed out
that the presence of pain during tests indicates a higher proba-
bility of injury, as does a low final score achieved during the
FMS tests.

To sum up, the examined groups of female dancers show
a sufficient level of physical fitness. No significant differences
in functional fitness were found between hip-hop and jazz
dancers based on the final score. Although the studies were
conducted on small samples, they allow drawing the final
conclusions. In the present study, differences were found in
the detailed ratings for the particular components of the FMS
test. Further research is needed in order to confirm the correla-
tion between the detailed results for each of the seven test
components, the type of the practised sports activity, and the
risk of injury, which will enable the assessment of the functio-
nal fitness of dancers representing different styles, the specific
nature of their activity and comparing those results with other
sport disciplines.

Conclusions

1. The examined group of female dancers represents an overall
appropriate level of functional fitness, with a mean FMS score
above 14 points.

2. The FMS tests did not reveal any differences in functional
fitness between jazz and hip-hop dancers.

3. The style of dance practised by the women and, thus, the type
of physical activity, has an effect on the scores achieved for
each of the seven FMS components.
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4. Jazz dancers display a considerably diminished spine
stabilization in a closed kinematic chain.
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