
Acta of Bioengineering and Biomechanics Original paper
Vol. 23, No. 4, 2021 DOI: 10.37190/ABB-01877-2021-03

Classic and indicative methods in the analysis
of the foot arch and foot loads in professional folklore dancers
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Purpose: The proper shape of the foot determines its proper functioning and efficiency, which is significant as far as dancers are
concerned. The aim of the study was to identify the arch of feet based on the Arch Index (AI), ability to maintain balance on the basis
of stabilometric parameters and the distribution of loads acting on the feet of professional folk dancers. Methods: The study group
was composed of 37 folk dancers and the reference group consisted of 56 healthy adults aged 19–45. Balance measurements were
performed using the Zebris FDM-S measurement platform, Romberg test with eyes open. Test results were exported to the Matlab
2019b computing environment. The algorithm developed by the Authors in relation was used to calculate Arch Index for the right and
left foot, for each test participant separately. Results: Statistical tests did not reveal statistically relevant differences between stabilo-
metric parameters and loads affecting feet in the reference group and that of the dancers. The statistical tests revealed that the value
of the AI differed significantly in the reference group and in the group of professional folk dancers ( p = 0.05). The differences were
also observed in the group of females ( p = 0.003). No statistically relevant differences were observed in relation to the group of
males ( p = 0.116). The percentage of the feet with high arch in the group of dancers amounted to 26%; 33% of dancers’ feet were
classified as the feet with low arch. Conclusions: The feet of professional folk dancers have a statistically more arched foot than the
reference group.
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1. Introduction

Human foot plays an important static-dynamic
function within the locomotor system. The morpho-
logical structure of the foot, particularly the proper
shape of its longitudinal and transverse arches deter-
mine the proper functioning and efficiency of the foot
[28]. This is of particular significance with regard to
dancers due to the fact that, during landing, the foot
becomes the first link of the biokinematic chain. The
proper work of the foot increases the proper and safe
absorption of shocks [9]. The publication by Spink [33]
contains a statement that the changes in the structure of

feet affect their functionality and ability to maintain
balance.

Ankles and feet of professional dancers are exposed
to significant loads (static and dynamics loads) re-
sulting from a dance technique [1], [3], [8]–[12], [14].
Juhyun and Kyungock [16] established that there were
differences between the ground reaction force values
(GRF) and subjective impressions depending on the
type of foot and the structure of the internal arch sup-
port during a vertical jump performed from the second
ballet position.

In spite of many existing methods used in the foot
arch assessment, “the golden mean” has not been found
yet [37]. Reference publications contain information on
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various methods used for the assessment of the foot
structure (arch), based on visual evaluation [6] or the
evaluation of foot imprint and Arch Index (AI) [5].

The Arch Index (AI) is an important index used to
assess the foot arch [40] as well as one of the most
popular ones [2]. The AI, developed by Cavanagh
and Rodgers [5], represents the proportion of the
middle area of one third of the footprint to the entire
area of the foot excluding toes. The higher the index,
the flatter the foot. It has been demonstrated that the
AI is very reliable [23], strongly correlated with the
navicular height [20], [23] and angular measures
[23], [39] defined on the basis of X-ray photographs
as well as is sensitive to age-related differences in
foot posture [32]. AI is correlated with the pressure
under the metatarsus and during foot movements
[22], [38] as well as movements of the foot during
walking. However, the primary disadvantage of the
AI is the fact that it requires the use of a graphic
tablet or an optical scanner and imaging software
enabling the precise, yet, time-consuming, calcula-
tion of the footprint area [21].

Although stabilographic tests concerning classical
dancers are widely discussed in reference publications
[17], [24], [30], [31], only a few publications refer to
similar tests concerning professional folk dancers [7],
[36]. Undoubtedly, folk dance can be regarded as a dif-
ficult (for male dancers) or very difficult (for female
dancers) form of physical activity. Folk dancers
should be very well prepared physically for the sig-
nificant intensity of exercises present in this type of
dance [19].

A significantly arched foot with a high longitudi-
nal arch guarantees high aesthetics in classical ballet
[13]. Dance teachers and dancers focus very much
on the aesthetics of the foot. It is wondering whether
the feet of dancers of different styles, including
folklore, are more arched than feet in the control
group (healthy adults). Can folk dance be a profes-
sional choice for those dancers who do not have high
arched feet and therefore cannot be members of clas-
sical dance groups? Available reference publications
do not contain information concerning the classifica-
tion and the longitudinal arch of folk dancers’ feet.
There are no works analysing relationships between
the longitudinal arch of the foot, loads acting on the
foot and the maintaining balance in this professional
group.

This study aimed to identify the arch of feet based
on the Arch Index, ability to maintain balance on
the basis of stabilometric parameters and the distri-
bution of loads acting on the feet of professional folk
dancers.

2. Materials and method

Participants

The study group was composed of 37 folk dancers
(the Polish National Song and Dance Ensemble “Śląsk”
in memory of Stanisław Hadyna, Poland) aged 19–45
(body mass: 61.9 ± 10.6 kg, body height: 1.71 ± 0.82 m,
BMI: 21.1 ± 2.2 kg/m2): 20 males (body mass: 70.4
± 7.9 kg, body height: 1.78 ± 6.2 m, BMI: 22.5 ±
2.0 kg/m2) and 17 females (body mass: 54.0 ± 5.3 kg,
body height: 1.66 ± 5.8 m, BMI: 19.6 ± 1.5 kg/m2).

Test inclusion criteria involved the professional na-
ture of folk dance (dance as the only source of income,
the lack of other occupations), a minimum 10-year long
dancing career, the lack of chronic diseases as well as
the lack of injuries of the ankle and foot 6 months be-
fore the performance of tests.

The reference group was composed of 56 healthy
adults aged 20–30 (body mass: 65.5 ± 13.8 kg, body
height: 1.71 ± 0.8 m, BMI: 22.3 ± 2.6 kg/m2): 20 males
(body mass: 76.3 ± 11.8 kg, body height: 1.78 ± 0.7 m,
BMI: 23.3 ± 1.7 kg/m2) and 36 females (body mass:
55.2 ± 12.1 kg, body height: 1.65 ± 5.2 m, BMI: 21.8
± 2.1 kg/m2). Reference group inclusion criteria in-
volved the lack of defects within the locomotor system,
the lack of visibly faulty posture, no surgeries within
the spine and lower limbs or injuries sustained within
the past 3 months.

Ethical statement

All of the persons agreed to their participation in the
tests (performed in accordance with the principles of
the Declaration of Helsinki). The study design was
approved by the Bioethical Committee at the Poznań
University of Medical Sciences before commencement
of the study (decision no. 796/09).

Measurement protocol

Balance measurements were performed using the
Zebris FDM-S (Zebris Medical GmbH, Isny, Germany)
measurement platform. Sampling frequency of the
platform amounted to 100 Hz. Balance tests (analysis
of the position of the resultant pressure force of feet
affecting the ground) was based on the Romberg test.
During this test, a participant with arms placed freely
along their body sides stands on both lower limbs,
which are distanced from each other at the pelvis
width. The Romberg test was performed with open
eyes. Each test lasted 60 seconds. The analysed sta-
bilometric parameters and percentage load exerted
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on the feet were determined on the basis of a 30 sec-
ond-long measurement (between the 15th and 45th
second).

Test results were exported to the Matlab 2019b
computing environment. The algorithm developed by
the Authors in relation to the entire study group was
used to calculate Arch Index values in relation to
each recorded measurement exposure as well as in
relation to the right and left foot of each test partici-
pant separately. The primary assumptions of the al-
gorithm included the detection of the position of
each foot on the platform, the segmentation of the
pressure area of each foot (excluding toes) and the
division of the foot into three areas (A, B and C), as
shown in Fig. 1. The value of the Arch Index was
calculated as the proportion of the instep area (B) to
the area of the entire foot (A + B + C), in accordance
with Eq. (1) [5].

Fig. 1. Division of the foot area (excluding toes)
into 3 parts (A, B and C) to calculate Arch Index values

AI = B/(A + B + C) (1)

Each single 30 second-long measurement resulted
in the obtainment of 3000 values of AI (100Hz * 30s).
The results were averaged in relation to each foot of
a given test participant.

In accordance with reference publications, on the
basis of AI values, the foot arch can be classified as
follows:
 AI ≤ 0.21 – high arch,
 0.21 < AI < 0.26 – normal arch,
 AI ≥ 0.26 – low arch/flat [20].

The platform used in the research measures the
foot pressure distribution regardless of the way the foot
is placed. The necessary condition is that the entire foot
is on the platform (both feet during the measurement).
The implemented proprietary algorithm detects the
position of the toes and heels and then divides each
foot into three parts. It is a repeatable process regard-
less of the position of the tested person. Additionally,

in order to reduce the impact of external noise, an
averaging measurement window is used between 15
and 45 seconds of the test. During this time period, the
measurement is continuous – the result is a database
of 3000 measurement data related to the foot distribu-
tions for each participant. The results of the calculated
AI values are averaged over the entire 30-second time
window.

Analysed parameters

Parameters subjected to analysis were the follow-
ing:
 path length (PL) [mm] – the entire length of the

path covered by the COP (path covered by the cen-
tre of foot pressure on the ground during a meas-
urement),

 ellipse area (EA) [mm2] – where the COP was lo-
cated during a measurement (area of ellipse formed
by 95% of the COP locations during a test),

 average percentage load acting on the right (R) and
left (L) lower limb [%],

 average percentage load acting on the forefoot and
hindfoot of the right and left lower limb [%],

 load symmetry index in relation the right and left
lower limb, determined using formula (SI):

%100
)(5.0

)(
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RLSI , (2)

where:
L – average percentage load acting on the left

lower limb;
R – average percentage load acting on the right

lower limb.
 Arch Index value (AI) in relation to the right and

left foot.

Statistical analysis of test results

The test results were subjected to a statistical
analysis. The quantitative variables of parameters
were described using the average value, standard
deviation as well as the minimum and maximum
value. The normality of distribution was verified using
the Shapiro–Wilk test. The occurrence of differences
in the analysed parameters between the groups was
analysed using the Student’s t-test in relation to inde-
pendent samples, or the Mann–Whitney U-test – de-
pending on the normality of distribution of the ana-
lysed variables. The level of significance adopted in
statistical analyses was  = 0.05. Calculations were
performed using Statistica 13.1 software programmes
(StatSoft).
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3. Results

In Tables 1 and 2, the results concerning stabilo-
metric parameters, percentage loads exerted on lower
limbs, load symmetry index in relation to the right and
left lower limb as well as the Arch Index in relation to
the reference group and professional folk dancers are
presented. Statistical tests did not reveal statistically
relevant differences between stabilometric parameters
and loads affecting feet in the reference group and that
of the dancers. Despite the lack of statistically rele-
vant intergroup differences in relation to stabilometric
parameters, it was noticed that the values obtained for
the reference group were characterised by greater
scatter and that maximum values were higher. In rela-
tion to 10% of the people from the reference group,
the area of ellipsis exceeded 100 mm2 (in two cases,
even 200 mm2). The values of path length were simi-
lar in both groups. The tests did not reveal differences

Table 1. Test results concerning stabilometric parameters
and percentage loads acting on lower limbs in relation to the entire

reference group and the group of professional folk dancers

Reference
vs. dancersAll group Mean ± SD (min-max)

p-value
Reference 370 ± 86 (252–557)PL [mm] Dancers 335 ± 66 (206–474) 0.08

Reference 43 ± 46 (8–229)EA [mm2] Dancers 37 ± 20 (9–92) 0.26

Reference 50.8 ± 4.2 (40.3–58.0)L [%] Dancers 50.6 ± 3.7 (42.5–57.1) 0.822

Reference 49.2 ± 4.1 (42.0–59.7)R [%] Dancers 49.4 ± 3.7 (42.9–57.5) 0.822

Reference 13 ± 10 (0–39)SI [%] Dancers 12.1 ± 8.3 (0.4–30.0) 0.58

Reference 43.1 ± 11.8 (21.5–68.5)LF [%] Dancers 47 ± 10 (27.5–69.2) 0.1

Reference 56.9 ± 11.8 (31.5–78.5)LB [%] Dancers 53 ± 10 (30.8–72.5) 0.1

Reference 43.5 ± 12.2 (23.6–80.2)RF [%] Dancers 47.7 ± 10 (26.9–67.6) 0.081

Reference 56.5 ± 12.2 (19.8–76.4)RB [%] Dancers 52.3 ± 10 (32.4–73.1) 0.081

Reference 0.257 ± 0.066 (0.096–0.367)AI Dancers 0.237 ± 0.060 (0.082–0.347) 0.05*

* p ≤ 0.05, PL – path length, EA – elipse area, L – average per-
centage load acting on the left lower limb, R – average percentage
load acting on the right lower limb, SI – load symmetry index in
relation the right and left lower limb, LF – average percentage load
acting on the left forefoot, LB – average percentage load acting on
the left hindfoot, RF – average percentage load acting on the right
forefoot, RB – average percentage load acting on the right hind-
foot, AI – arch index.

Table 2. Test results concerning stabilographic parameters,
percentage loads acting on lower limbs and values of the AI

in relation to the reference group and the group
of professional folk dancers grouped according to gender

Reference
vs. dancersAll groop Mean ± SD (min–max)

p-value

Females
Reference 380 ± 91 (252–535)PL [mm] Dancers 345 ± 62 (239–471) 0.773

Reference 46 ± 43 (10–229)EA [mm2] Dancers 41 ± 25 (9–92) 0.28

Reference 50.8 ± 4.4 (40.3–58.0)L [%] Dancers 50.7 ± 4.1 (43.6–57.1) 0.94

Reference 49.3 ± 4.4 (42.0–59.7)R [%] Dancers 49.4 ± 4.1 (42.9–56.4) 0.94

Reference 13 ± 10 (0–39)SI [%] Dancers 13.6 ± 9.0 (0.4–28.4) 0.675

Reference 40.8 ± 11.5 (21.5–68.5)LF [%] Dancers 46.1 ± 11.4 (27.5–64.5) 0.117

Reference 59.2 ± 11.5 (31.5–78.5)LB [%] Dancers 53.9 ± 11.4 (35.5–72.5) 0.117

Reference 42 ± 10.8 (23.6–66.6)RF [%] Dancers 46.4 ± 10.9 (26.9–67.6) 0.163

Reference 58 ± 10.8 (33.4–76.4)RB [%] Dancers 53.6 ± 10.9 (32.4–73.1) 0.163

Reference 0.269 ± 0.066 (0.096–0.367)
AI Dancers 0.219 ± 0.069 (0.086–0.347) 0.003*

Males
Reference 353 ± 75 (254–557)PL [mm] Dancers 326 ± 69 (206–474) 0.24

Reference 38 ± 53 (8–228)EA [mm2] Dancers 34 ± 14 (10–64) 0.056

Reference 50.9 ± 3.4 (44.6–57.1)L [%] Dancers 50.6 ± 3.4 (42.5–56.0) 0.777

Reference 49.1 ± 3.4 (42.9–55.4)R [%] Dancers 49.4 ± 3.4 (44.0–57.5) 0.777

Reference 13 ± 11 (0–39)SI [%] Dancers 11.0 ± 7.6 (0.4–30.0) 0.911

Reference 47.6 ± 11.4 (28.9–67.7)LF [%] Dancers 47.8 ± 8.7 (30.9–69.2) 0.942

Reference 52.4 ± 11.4 (32.3–71.1)LB [%] Dancers 52.2 ± 8.7 (30.8–69.1) 0.942

Reference 46.4 ± 14.4 (24.3–80.2)RF [%] Dancers 48.9 ± 9.2 (34–64.9) 0.529

Reference 53.6 ± 14.4 (19.8–75.7)RB [%] Dancers 51.1 ± 9.2 (35.1–66) 0.529

Reference 0.236 ± 0.062 (0.101–0.361)
AI Dancers 0.252 ± 0.047 (0.082–0.313) 0.116

* p ≤ 0.05, PL – path length, EA – elipse area, L – average per-
centage load acting on the left lower limb, R – average percentage
load acting on the right lower limb, SI – load symmetry index in
relation the right and left lower limb, LF – average percentage load
acting on the left forefoot, LB – average percentage load acting on
the left hindfoot, RF – average percentage load acting on the right
forefoot, RB – average percentage load acting on the right hindfoot,
AI – arch index.
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as regards both groups in terms of loads acting on
lower limbs. In the reference group, the load symme-
try index for lower limbs in relation to 27% of test
participants amounted to more than 20%, in relation to
60% of test participants amounted to more than 10%.
Similarly, in the group of professional folk dancers,
the load symmetry index (SI) for lower limbs in rela-
tion to 22% of test participants amounted to more than
20% and in relation to 51% of test participants, it
amounted to more than 20%. The manner of exerting
load on individual parts of the foot did not differ sig-
nificantly between the group of professional folk danc-
ers and the reference group ( p > 0.05).

The statistical tests revealed that the value of the
AI differed significantly in the reference group and in
the group of professional folk dancers ( p = 0.05). The
differences were also observed in the group of females
( p = 0.003). No statistically relevant differences were
observed in relation to the group of males ( p = 0.116).

In Figure 2, the percentage distribution of the AI
values in the reference group and in the group of pro-
fessional folk dancers is presented. In the reference
group, 41% of the AI values revealed feet with the
normal arch, 41% of the AI values revealed feet with
the low arch, whereas 18% of feet were characterised by
the high arch. In the group of professional folk dancers,
a greater percentage of the results, i.e., 26%, indicated
high-arch feet, with 38% of dancers’ feet being classi-
fied as having the normal arch and 33% as feet with
the low arch.

Fig. 2. Distribution of the AI in relation to feet
in the reference group and in the group of professional folk dancers

4. Discussion

The study aimed to identify the arch of feet on the
basis of the Arch Index, ability to maintain balance on
the basis of stabilometric parameters and the distribu-

tion of loads exerted on feet of professional folk danc-
ers. The primary tests results revealed that: 1) AI val-
ues varied significantly in the reference group and in
the group of professional folk dancers; 2) there were
no statistically relevant differences between stabilo-
metric parameters in relation to the reference group
and the group of professional folk dancers; 3) there
were no statistically relevant differences regarding
percentage loads acting on lower limbs and in terms
of the load symmetry index for the right and left lower
limbs in relation to the reference group and the group
of professional folk dancers.

In the following sections, possible explanations,
interpretations and suggestions based on the data ob-
tained in the tests are presented.

High foot arch versus professional dance
In the world of professional dance, there is a no-

tion of the “perfect foot”, i.e., with the high longitudi-
nal arch. The “perfect foot” is every artist’s dream and
an admission ticket to renowned ballet schools [13].
The aesthetics of the high arch of the foot is important
during barefoot dance as well as when dancing in
points or traditional folk leather shoes1. The high foot
arch translates into a beautiful foot profile at the final
stage of a movement. However, the high arch of foot
arch is more than just aesthetics.

People with high-arch feet usually have better
jumping skills [40], which is of great importance as
regards professional dancers. Feet with a very high
arch are characterised by the smaller footprint area,
where loads acting on the feet on a daily basis affect
smaller areas. Zheng et al. [40] imply that high-arch
feet could be nagging during long-distance walks. The
longitudinal arch of the foot can be assessed using the
AI. In our tests, in relation to the reference group,
41% of feet (designated using the AI) were classified
as having the normal arch, subsequent 41% of feet
were classified as having the low arch, whereas 18%
of feet had the high arch. In relation to the group of
professional folk dancers, 26% of the dancers had feet
with the high arch, 38% of the dancers had feet with
the normal arch and 33% of the dancers had feet with
the low arch (Fig. 2). Because the above-presented
test was the first one of its kind in relation to the
group of dancers, it was not possible to confront our
AI values with the tests performed in relation to other
artists.

The educational path of professional folk dancers
looks different to that followed by classical dancers
[12]. A precondition for admission to a classical dance

                                                     
1 Translators note: The authors referred especially to traditional

leather shoes worn by Polish highlanders.
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ensemble is graduation from the ballet school of gen-
eral education. The aforesaid condition is not neces-
sary in relation to folk dancers. Previous tests of clas-
sical dancers demonstrated that the high arch of the
foot is an inborn feature which can only slightly be
increased through ballet/technical exercises [13], pri-
marily affecting feet muscles [10], [11].

The ankle and the foot of professional dancers are
exposed to significant stresses and loads connected
with dance techniques [3], [8], [12]. The above-named
structures often sustain injuries [3]. Polish folk dancers
have to be familiar with the fundamentals of classical
dance and have a two-hour class every day. In cases of
folk dancers performing in folk footwear (leather shoes,
“officer’s boots”, highlander’s leather shoes or shoes
characteristic of a given culture) [27] are exposed
to additional risks resulting from different height
of the heel, various shoe materials and unpredictable
ground during away-from-home performances. The
difference in the structure and functionality of feet
among folk and classical dancers was noticed by
Oztekin et al. [27].

Stabilometry
Ability to maintain balance by dancers is a rela-

tively frequent subject of publications, however, it
refers to classical dancers [17], [24], [30]. According
to reference publications, dancers have worse balance
with their eyes closed [30]. Our tests revealed that,
despite the lack of statistically relevant intergroup dif-
ferences in relation to stabilographic parameters, the
values obtained for the reference group were charac-
terised by greater scatter. In addition, the maximum
values were higher. Folk dance is a relatively unknown
field. There were only two available reference publica-
tions concerning stabilometric tests of such groups
and they referred to Estonian and Irish dancers [7],
[36]. In our tests, in relation to nearly 10% of the
dancers from the reference group, the area of ellipsis
exceeded 100 mm2, in two cases, even 200 mm2. The
average values of path length were similar in both
groups, yet, regarding the group of folk dancers, the
path length was on average 335 mm, whereas the
ellipsis area amounted to 37 mm2.

Väisa et al. [36] investigated the effect of 8-month
long folk dance training on the static balance of
young female dancers. They identified changes in the
parameters of dancers’ static balance in relation to
disturbing factors and stressful situations. The tests
revealed that the CoP movements of folk dancers in
the anterio-posterior (AP) and medio-lateral (ML)
dimensions measured in various conditions (eyes
open – EO, eyes closed – EC) on the stable and un-
stable ground surface did not change significantly

after 8-month long practical training. However, the
static balance of young folk dancers assessed on the
basis of the movement trajectory, velocity and CoP
area improved significantly during the 8-month long
training period. According to our observations, the
balance of the folk dance artists did not reveal statis-
tically relevant differences in relation to the refer-
ence group.

This fact probably resulted from the specific na-
ture of recruitment to the folk dance ensemble and
everyday movement-related exercises of the Polish
artists. Folk dance was created by anonymous repre-
sentatives of local culture as the expression and re-
flection of the movement and custom-related tastes,
musicality as well as the sense of rhythm and tempera-
ment of people living in a given area [18]. Movement
forms and music which accompanies them contain
features confirming their old origins, elements of
national identity as well as the continuity and perma-
nence of a given dance culture. Polish folk dances
performed by professional folk dance ensembles
represent the richness of regional costumes, songs,
dance tunes and collective dance movements per-
formed in pairs. Unlike in classical dance, in folk
dances, there are no typically balance-related tasks
performed on small support planes [25]. In addition,
the time of work in points is limited to maximum
90 minutes daily.

Similar results were obtained by Dewhurst et al.
[7] performing tests concerning older female Scottish
country dancers, who observed that the majority of sta-
bilometric parameters did not differ between a group of
folk dancers and a reference group. An exception was
the velocity of deflections as in most of the tests, the
aforesaid velocity was higher in the reference group
( p < 0.01). During investigations involving a group
of dancers in the parallel position and in the first clas-
sical position, Harmon et al. [15] noticed that the re-
sults suggest that superior balance and motor control
in dancers may be limited to less innate dance-specific
foot positions. In addition, Casabona et al. [4] con-
cluded that, regarding dance training, the benefits
resulting from improved stability were limited to
a specific foot configuration, regardless of a degree
of the posture difficulty or an element of the posture
control.

According to Oreb et al. [26], the training process
in folk dance is usually focused on the preparation for
performances with the simultaneous negligence of mo-
toric skills development. On the other hand, according
to several authors, the application of training pro-
grammes for folk dancers produces visible results [7],
[35], [36].
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Distribution of pressure under feet

Measurements of the pressure under feet is useful
for the assessment of foot pathology and loads exerted
by the human body on feet in persons suffering from
various types of faulty posture [28]. In people with
pes cavus, the distribution of pressure during pedo-
barographic tests is lower under all parts of the foot
[28]. In people with platypodia, the instep is exposed to
significantly greater loads [29]. In the properly shaped
foot during free standing, pressure is particularly ex-
erted around three areas of stance, i.e., the area of
calcaneal tuber, the head of the first metatarsal bone
and the and the head of the fifth metatarsal bone (bio-
mechanics of the human locomotor system). In healthy
fit adults, approximately 60–70% of load should affect
the hindfoot and the remaining 40–30% of load should
act on the forefoot.

As a result, the COP is close to the ankle, which
guarantees the minimisation of the activity of poste-
rior muscles of the calf. Obviously, loads acting on
feet vary depending on the manner of standing on two
limbs or in the pointe position, which is typical of
ballet dance [34]. The Romberg test performed by the
Authors of this work did not reveal statistically rele-
vant differences in the manner of loading the feet
during the standing position in the group of folk danc-
ers and in the reference group. In the reference group,
the load symmetry index (SI) concerning the loading
of lower limbs in relation to 27% of test participants
amounted to more than 20%, whereas in relation to
nearly 60% of test participants, it amounted to more
than 10%. Similarly, in the group of professional folk
dancers, in relation to 22% of test participants, the load
symmetry index concerning lower limbs exceeded 20%,
whereas in relation to 51% of test participants, the SI
amounted to more than 20%. The manner of exerting
loads on individuals parts of the foot (forefoot, instep
and hindfoot) did not differ significantly between the
group of professional folk dancers and the reference
group ( p > 0.05). The folk dancers exerted loads on
their both feet in a manner similar to that in the refer-
ence group. Interestingly, unlike ballet dancers, pro-
fessional folk dancers did not tend to exert loads on
the forefoot [7], [31].

Limitation of this study and directions
of further research

The main limitation of this study was that it only
examined a group of folk dancers. It would be inter-
esting to compare the determined parameters evaluat-
ing the foot arch, balance and foot loads between
dancers of different dance styles (ballet, modern, folk).

It would be particularly interesting to check whether
the value of the Arch Index is related to
a professional career and to check if the balance pa-
rameters are related to the level of the foot arch. It is
also interesting whether, apart from purely aesthetic
values, the very arched foot has any biomechanical
significance in particular dance styles.

5. Conclusions

Folk dance reference publications are scarce. This
work constitutes the first study concerning the Arch
Index and stabilometric parameters of Polish folk
dancers. The performed tests and the analyses of the
obtained results revealed that stabilometric parameters
and loads acting on the feet did not differ significantly
in the group of professional folk dancers and in the
reference group. The values of the Arch Index used
for the assessment of the foot arch differed signifi-
cantly in the group of professional folk dancers in
relation to the reference group. Lower AI values, indi-
cating a more arched foot, were observed in the group
of professional folk dancers. However, the percentage
of the feet with high arch in the group of dancers
amounted to 26%; 33% of dancers’ feet were classi-
fied as the feet with low arch. Because of the fact that
the high foot arch is an admission ticket to the ballet
school, folk dance could be an alternative for those
who wish to follow their dance career outside classical
dance ensembles. We suppose that the method of de-
termining the Arch Index based on measurements
with the use of a dynamometric platform could be
helpful in a quick, non-invasive foot classification
during recruiting dancers to ballet schools and groups.
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