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ABSTRACT

Objective: The purpose of this study was to assess the flexibility, balance, muscle strength, and knee joint proprioception of Latin dancers, and com-
pare them with sedentary individuals.

Material and Methods: The study involved 11 Latin dancers and 11 sedentary individuals from Isparta, Tlrkiye. Information was collected through
face-to-face interviews. The REGICOR physical activity questionnaire was used to assess participants' physical activity levels. Flexibility was measu-
red using the sit-and-reach test, balance by means of the lower extremity Y-balance and Stork tests, knee proprioception with active and passive
knee proprioception measurements using an isokinetic dynamometer, and muscle strength using the squat test.

Results: The flexibility of Latin dancers was significantly higher than that of sedentary individuals (p=0.001). In the Y-balance test, Latin dancers scored
significantly higher on both the right (p=0.007) and left (p=0.008) sides. In the Stork test, no significant difference was found for the left leg, but Latin
dancers performed significantly better on the right leg (p=0.009). No significant difference was observed in the squat test. Proprioception measure-
ments revealed that Latin dancers had better knee proprioception than sedentary individuals, with significant differences in left knee active 75°
(p=0.045), left knee passive 75° (p=0.001), and right knee active 45° (p=0.030).

Conclusion: Latin dancers have better balance, flexibility, and knee proprioception. Latin dancing may be recommended as a recreational activity for
individuals with balance and flexibility issues, and Latin dancers can improve their physical fithess while socializing through dancing.
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Amag: Bu calismanin amaci, Latin dansgilarinin esneklik, denge, kas gucu ve diz eklemi propriosepsiyonunu degerlendirmek ve sedanter bireylerle
karsilastirmaki.

Gereg ve Yontem: Calismaya Isparta, Tirkiye’den 11 Latin dansgi ve 11 sedanter birey alindi. Ozellikler yiiz yiize gdrismelerle toplandi. Katlimcilarin
fiziksel aktivite dlzeyleri REGICOR fiziksel aktivite anketi ile degerlendirildi. Esneklik otur ve uzan testiyle, denge alt ekstremite Y-denge ve Stork testle-
riyle, diz propriosepsiyonu izokinetik dinamometre kullanilarak aktif ve pasif diz propriosepsiyon dlcimleriyle, kas gucl ise squat testiyle dlctldu.

Bulgular: Latin dansgilarinin esnekligi, sedanter bireylere goére anlamli derecede daha yiksekti (p=0.001). Y-denge testinde Latin dansgilar hem sag
(p=0.007) hem de sol (p=0.008) taraflarda anlamli olarak daha yiiksek puan aldi. Stork testinde sol bacakta anlamli bir fark bulunmazken, Latin dansgi-
lan sag bacakta anlamli olarak daha iyi performans gdsterdi (p=0.009). Squat testinde anlamli bir fark gézlenmedi. Propriosepsiyon dl¢imlerinde Latin
danscllarinin diz propriosepsiyonu, sedanter bireylere gbre daha iyiydi ve sol diz aktif 75° (p=0.045), sol diz pasif 75° (p=0.001) ve sag diz aktif 45°
(p=0.030) 6lgtimlerinde anlamli farkliiklar bulundu.

Sonug: Latin danscilarinin denge, esneklik ve diz propriosepsiyonu daha iyi bulundu. Latin dansi, denge ve esneklik sorunlar olan bireyler icin rekreas-
yonel bir aktivite olarak onerilebilir ve dansgilar sosyallesmenin yaninda fiziksel saglik durumlarini da gelistirebilir.

Anahtar Sozciikler: Latin danscilar, propriosepsiyon, denge, esneklik

INTRODUCTION

Physical activity is recognized as one of the fundamental
components of health (1). Regular physical activity is asso-
ciated with a reduced risk of chronic diseases, such as car-
diovascular disease, diabetes, and various types of cancer
(2). Dance, a physical activity consisting of artistic and aest-

hetic elements performed in a specific rhythm, is conside-
red a promising form of physical activity that promotes phy-
sical movement and improves health outcomes. Latin dan-
ce, originating from Latin America, encompasses various
vigorous dances, such as rumba and samba (3). During
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dance, different parts of the body are moved in harmony
with a rhythm or are expressed with improvising, reflecting
internal emotions and feelings, independent of rhythm and
melody. Creating and performing dance sequences and cho-
reographies require prolonged practice and effort.

Balance is defined as the ability to maintain the body in a
desired position based on various parameters. Dancers re-
quire good balance to accurately perform movement sequ-
ences and choreographies. During dance, the ability to ma-
intain balance through both poses and movements can be
tested. To achieve an aesthetic appearance and provide an
enjoyable experience for the audience, dancers must exhi-
bit high-level flexibility and balance skills (3). In Latin dan-
ces, movements are performed in a coordinated and fluid
manner in harmony with the rhythm of the music. With the-
se rhythms, the body’s center of gravity shifts, and turns
are introduced. These turns are often performed on one
foot, emphasizing lower extremity balance. In Latin dance,
speed, balance, and well-developed proprioceptive senses
are essential (4).

Balance is maintained through various neurological path-
ways, with proprioception being the primary factor in achi-
eving static balance. Proprioception is a specialized type of
tactile sense that encompasses sensory perception and po-
sition sense (5). It involves the conscious or unconscious
perception of position and movement in space, derived
from inputs sent to the central nervous system by mechano-
receptors located in joints, skin, tendons, and muscles. The
proprioceptive system generally maintains muscle tone, en-
sures correct body movements during dance activities, and
aids in the perception of different body movements, especi-
ally in choreographies (6).

Flexibility can be defined as the capacity for increased ran-
ge of motion and suppleness in joints and muscles. Flexibi-
lity has long been a crucial physical parameter for dancers
(7). Many factors can influence flexibility, including age,
gender, and level of physical activity. For dancers, particu-
larly those performing choreographies involving lower ext-
remity movements, a high degree of flexibility is essential
not only for executing movements with aesthetic and tech-
nical accuracy but also for reducing the risk of injury (8).

The aim of this study, therefore, is to evaluate the flexibility,
balance, and proprioception of Latin dancers living in the
Isparta province and compare them with sedentary
individuals.

MATERIAL and METHODS

The study included 11 volunteer Latin dancers residing in
Isparta and 11 sedentary individuals of similar age to the
dancer group, who were diagnosed with upper extremity
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injuries at a sports medicine clinic. Personal information
(age, gender, height, body weight, body mass index, exerci-
se habits, dominant extremity, medical history, start date of
dancing, and frequency of dancing) was collected through
face-to-face interviews with each participant and recorded
on a data collection form. To document participants' physi-
cal activity levels as a descriptive characteristic, the Regicor
physical activity questionnaire was administered. The
study includedparticipants divided into two pre-defined
groups: Latin dancers, who formed the experimental group,
and non-dancing sedentary individuals, who made up the
control group.

Tests were administered to the participants in the following
sequence; first, the lower extremity Y-balance test and the
Stork test for balance measurements, afterwards isokinetic
dynamometer was used to assess knee proprioception; the
sit-and-reach test was used to measure flexibility. Finally,
the squat test for muscle strength was applied so that the
participants would not be affected by the fatigue factor. All
tests were conducted at the same time of day, in the same
place, and within the same period to ensure a consistent
ambient temperature during data collection (9). The rese-
arch was approved by Siileyman Demirel University Faculty
of Medicine Clinical Research Ethics Committee with the
decision dated 05/12/2023 and numbered 243.

Regicor Short Physical Activity Questionnaire

The questionnaire includes questions that classify leisure-
time physical activity into low, moderate, and vigorous le-
vels. It provides categorical classification of occupational
physical activity, and gathers information on sedentary he-
havior. The Turkish validity and reliability of the question-
naire were confirmed by Uyan et al. (10).

Sit-and-Reach Test

A bench was used for this test with a ruler attached. It me-
asured 32 cm in height, 45 cm in width, 55 cm in length on
the top, and 35 cm on the bottom. During the test, the
bench was positioned against a wall for stability. Before the
test, participants did not perform warm-up. They were as-
ked to sit with the soles of their feet flat against the bench
and to reach forward with both hands, pushing the ruler
forward while keeping their knees fully extended (Figure 1).
The measurement on the ruler was recorded, with negative
values recorded if participants could not reach the bench.
The test was repeated three times, average score was recor-
ded (11).
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Figure 1. Sit-and-reach test

Lower Quarter Y-Balance Test

The Y-balance test was used to evaluate the balance and
stability of participants. During the test, participants pla-
ced their hands on their hips, balancing separately on each
leg (right and left), and were asked to reach as far as pos-
sible with the opposite foot in three directions: anterior,
135° posteromedial, and 135° posterolateral (Figure 2). To
ensure understanding of the test, each participant comple-
ted six warm-up trials in each direction. The test was then
performed three times in each direction, and the highest
value was recorded in cm for analysis. To determine the
difference between the total scores of the first and last me-
asurements, the following formula was used:

(Anterior + Posteromedial + Posterolateral) / (3xlower extre-
mity length)x100

During the tests, care was taken to ensure that the foot of
the stationary extremity did not lift off the ground, that no
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external support was used, and that the participant was
able to return to the starting position. Measurements in
which any of these steps could not be performed were exc-
luded from evaluation, and the test was repeated (12).

Stork Balance Stand Test

Another test used to evaluate the balance and stability of
the participants was the Stork balance stand test. Partici-
pants stood barefoot with their hands on their hips in a ba-
lanced position on both feet. They were instructed to keep
their bodies upright, facing forward, with the measuring
leg positioned over the knee of the other leg (Figure 3).
Upon command, the position was assumed, and a timer
was started. The timing was stopped, and the test was conc-
luded if hands moved away from the hips, if the foot lifted
off the knee, or if the heel touched the ground. The test was
conducted for both legs, and the times were recorded (11).

Figure 2. Lower quarter Y-balance test
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Figure 3. Stork balance stand test

Measurement of Active and Passive Proprioception with an
Isokinetic Dynamometer

Knee joint proprioception measurements were conducted
using an isokinetic dynamometer (Isoforce, Tur Kinetics,
Germany). The sense of joint position was measured both
actively and passively with the dynamometer. For the passi-
ve measurement of proprioception, participants were se-
ated while the continuous passive motion mode of the iso-
kinetic dynamometer was utilized. To ensure concentration
and eliminate visual stimuli, participants’ eyes were closed.
The device's arm moved in flexion and extension directions
at an angular speed of 1°/s between 0°-90°. When the arm
reached angles of 15°, 45°, and 75°, participants were ver-
bally informed, and they were instructed to signal when the
device's arm returned to the same angle (Figure 4).

Six repetitions were performed for each angle. The deviati-
on values from these angles were recorded as absolute va-
lues, and the average was calculated during analysis. The
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same method was used for active measurements, but tes-
ting was conducted actively instead of the continuous pas-
sive motion mode. Participants were informed that the tar-
get angles of 15°, 45°, and 75° would be identified with their
eyes closed within a joint range of motion from 0° to 90°.
They were then asked to return the joint to 0° and identify
these angles again. Again, six repetitions were recorded for
each angle. The deviation values from these angles were re-
corded as absolute values, and the average was calculated
during analysis.

Squat Test

The squat test was administered to the participants to as-
sess muscle strength. Participants were instructed to stand
in front of a chair with their back facing it, feet shoulder-
width apart. They were asked to squat down and lightly
touch the chair with their hips before standing up again.
They were instructed to repeat this series of movements un-
til they could no longer continue (Figure 5). The total num-
ber of completed squats was counted and recorded (11).

Figure 4. Proprioception measurement
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Figure 5. Squat test

Statistical Analysis

Data were analyzed using IBM SPSS v26.0 (IBM Corp., Ar-
monk, New York, USA) statistical software. Descriptive sta-
tistics are presented as numbers (n), mean + standard devi-
ation (x = SD) values. The normality of the numerical data
was assessed using Skewness-Kurtosis values, and the Sha-
piro-Wilk normality test. For comparisons between groups,
the independent samples t-test was used when parametric
conditions were met, while the Mann-Whitney U test was
employed when parametric conditions were not satisfied.
Results were evaluated at a significance level of p<o.05.

RESULTS

A total of 11 dancers and 11 sedentary individuals participa-
ted in the study, with an average age of 23.6 + 1.4 years. The-
re were no individuals with low physical activity levels in
the dancer group, while no participants with high physical
activity levels were identified in the sedentary group (Table

1).

Significant differences were found between the Latin dan-
cers and sedentary individuals in the sit-and-reach test,
both extremity Y-balance test, and right lower extremity
Stork test. No significant differences were observed in the
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left lower extremity Stork test and the squat test (p<o0.05)
(Table 2).

Table 1. Descriptive data of participants

Dancers Sedentary

Parameters (n=11) (n=11) P
Age (yrs) 23.611.4 23.6%1.4 1.000
BMI (kg/m?) 22.3:2.8 21536 0.613
Dominant extremity (R/L) 8/3 10/1 0.291
Gender (F/M) 5/6 6/5 0.687
Smoking (yes/no) 4/7 4/7 1.000
Alcohol use (yes/no) 6/5 2/9 0.083
Exercise frequency (d/wk) 436+1.69 1.00*134 <0.001"
Number of years dancing 3.64%1.43 - <0.001"
Weekly dance days 2.45+1.86 - <0.001"
Regicor physical activity level o
(low/mediuym/high) Y ECCHE SRR

BMI: body mass index, d: days

Table 2. Functional test results

Tests Dancers (n=11) Sedentary (n=11) p
Sit and reach test (cm) 24.2+8.4 14.0+3.8 0.001"
Y-balance test (right) (cm) 103171 04.815.6 0.007"
Y-balance test (left) (cm) 101.9%5.1 05.1:5.7 0.008"
Stork test (right) (s) 157.1£62.0 82.2¢58.8 0.009"
Stork test (left) (s) 155.3t49.2 103.7:87.8 0.105
Squat test (repetition) 87.6+30.2 64.6+26.4 0.073

In the active knee proprioception measurements, a differen-
ce was found between the Latin dancers and sedentary in-
dividuals at the right knee 45° measurement and the left
knee 75° measurement (p<o0.05) (Table 3).

Table 3. Results of active knee proprioception measurements

Parameter Dancers (n-11) Sedentary (n-11) p
Active proprioception 15° R 1.92%1.29 2.77+1.93 0.235
Active proprioception 15° L 3.05t0.98 3.49%1.82 0.486
Active proprioception 45° R 2.09%1.03 3.55+1.79 0.030"
Active proprioception 45° L 2.52+1.15 4.11+1.35 0.603
Active proprioception 75° R 191#1.34 3.402.21 0.070
Active proprioception 75° L 2.25t0.80 3.69+2.08 0.045"

R:right, L: left

In the passive knee proprioception measurements, a signifi-
cant difference was found between the Latin dancers and
sedentary individuals at the left knee 75° measurement
(p<0.05) (Table 4).

Table 4. Results of passive knee proprioception measurements

Parameter Dancers (n-11) Sedentary (n=11) p

Passive Proprioception 15° R 4.05+1.98 4.462.41 0.668
Passive Proprioception 15° L 3.741.27 4.09+1.74 0.501
Passive Proprioception 45° R 4.42+1.55 4.11+1.90 0.680
Passive Proprioception 45° L 3.75t1.26 4.53t2.05 0.299
Passive Proprioception 75° R 3.47%1.28 3.54%1.49 0.912
Passive Proprioception 75° L 2.55%1.44 4791117 0.001"
R: right, L: left

DISCUSSION

The results of this study indicate significant differences bet-
ween Latin dancers and sedentary individuals in the sit-
and-reach test, both extremities’ Y-balance test, and the
right lower extremity Stork test, as well as in active knee
proprioception at the right knee 45° and left knee 75° me-
asurements, and in passive knee proprioception at the left
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knee 75° measurement. No significant differences were fo-
und in the left lower extremity Stork test and squat test. The
similarity in muscle strength assessed by the squat test sug-
gests that the effects of muscle strength on other compo-
nents of physical fitness may have been mitigated.

Reviewing the literature on Latin dance, it was found that
several studies had examined various parameters across
different age groups. Liu et al. (13) concluded in their syste-
matic review that Latin dance activities positively impact
various factors, including cardiovascular health, flexibility,
balance, and weight loss.

Ozkal et al. (14) evaluated the flexibility of Latin dancers
using the sit-and-reach test, finding significantly higher
test scores in the dance group compared with the control
group. Muyor et al. (15) demonstrated that professional La-
tin dancers have more flexible spine comparing to non-dan-
cers, especially in flexion positions, and are more suited for
hamstring muscle extensibility. Wang et al. (16) conducted
an 8-week randomized controlled study on university stu-
dents and concluded that the rhythmic and fluid movement
characteristics of Latin dance could facilitate muscle elon-
gation and joint mobility, thereby improving flexibility. In
our study, the flexibility parameter assessed by the sit-and-
reach test was also found to be significantly higher in the
dancer group.

Bastug (17) conducted a study on university students, as-
sessing those who participated in 12 weeks of Latin dance
activities for 3 hours weekly using the flamingo balance,
and the sit-and-reach tests. The results indicated positive
improvements in flexibility and balance in the pre-test and
post-test average values of the students engaging in dance
exercise. Kutlay et al. (18) evaluated balance in dancers
aged 20-26 years, who were part of university dance groups.
They observed positive differences in balance parameters
favoring dancers when comparing with normative values of
healthy sedentary individuals, concluding that dance acti-
vities could enhance balance ability. In Tiirkeri's study (19),
university students aged 22 on the average participated in a
12-wk dance program. At the end of the balance program,
post-test measurements revealed statistically significant
differences between participants and non-participants, sug-
gesting that regularly conducted salsa dance exercises imp-
rove static balance. Stawicki et al. (20) compared the static
balance of female dancers aged 20-24 years with a non-dan-
cer control group and concluded that regular dancing imp-
roves static balance.

Although our study participants were individuals in their
twenties, it has also been reported in the literature positive
effects of Latin dance on balance in older populations. Sofi-
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anidis et al. (21) found that a 12-week Latin dance interven-
tion improved balance in older adults. Granacher et al. (22)
noted that an 8-week salsa-based training positively affec-
ted the balance of older individuals and reduced risk of
falls.

A systematic review concluded that Latin dance includes
figures that can enhance flexibility and range of motion,
and as the movements require coordination and balance,
allowing foot movements and weight shifts to improve indi-
viduals' internal perceptions and balance control (12).
Another study investigated the effects of Latin dance tra-
ining on gait behavior and body balance using gait analysis
and the one-leg stance test, revealing that Latin dancers
outperformed a healthy control group members in gait sym-
metry and balance stability (23).

When the literature was reviewed, it has been determined
that no prior research has been conducted on the physical
fitness of Latin dancers in the Isparta province. Similarly,
no research has been conducted on the proprioception as-
sessment of knee joints in Latin dancers using computeri-
zed isokinetic testing. A related study assessed shoulder
and hip joint position sense in ballet dancers using inclino-
meter and goniometer measurements (24). In their findings,
the ballet group revealed statistically lower error rates than
the control group in measurements at 50° flexion and 50°
abduction in both arms, and 55° flexion and 70° abduction
in both legs, indicating that dancers have significantly hig-
her accuracy in joint position sense (24). In our research,
significant differences were found in active knee propri-
oception measurements in right knee 45° and left knee 75°
measurements, as well as in passive knee proprioception in
left knee 75° measurement. The dancer group exhibited lo-
wer deviations at these angles, suggesting they possess
more precise proprioception. This finding constitutes the
unique aspect of our research. However, the cross-sectional
nature of the study and the narrow age range represent
limitations.

In conclusion, it can be stated that Latin dance has positi-
vely influenced the specified parameters of physical fitness,
with significant differences found in flexibility, balance,
and proprioception measurements between university stu-
dents engaged in Latin dance and a control group with si-
milar demographic characteristics.
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