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ABSTRACT 

International Journal of Exercise Science 14(1): 473-485, 2021. Core muscle function is considered a 
risk factor for low back pain appearance in dancers. The purpose of this study was to examine the transversus 
abdominis and lumbar multifidus thickness among Argentine Tango dancers in different functional dance 
positions. A secondary purpose was to compare muscle thickness at rest and contraction between dancers and 
untrained participants. Ten trained dancers and ten untrained women aged 33.8 ± 6.09 years participated in this 
study. Using ultrasonography, the transversus abdominis and lumbar multifidus muscle thickness were 
measured at rest and during contraction in three different dance positions: Basic in Open embrace, Basic in Close 
embrace, and Volcada. The results showed a significant increase in muscle thickness during contraction 
compared to thickness at rest for both muscles (p < 0.05). The group of dancers showed a greater transversus 
abdominis thickness than the untrained group (p < 0.05). Further, transversus abdominal thickness progressively 
increased from Basic in Open embrace to Basic in Close embrace position, as well as from Basic in Close embrace 
to Volcada position in dancers (p < 0.05), while fewer changes between positions were found for the untrained 
group. Multifidus muscle thickness also differed between positions, but no group differences were observed (p > 
0.05). Training exercises in these Argentine Tango positions may be beneficial for the performance and prevention 
of low back pain, especially in Argentine Tango dancers. 
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INTRODUCTION 
 
Many dancers frequently experience low back pain (LBP) (42). In particular, lumbar spine 
injuries are the second most frequent in these athletes (17). Among others, the particular style 
and the technical requirements of each dance appear to influence its frequency. Lower back 
injury rate seems to be higher in professional ballet, jazz and street dancers compared to those 
engaged in social dances such as Ballroom (12, 29). 
 
Research has shown that LBP is associated with lower levels of trunk stability compared with 
pain-free trainees (16, 38, 39). The main stabilizing muscles in the lumbar and pelvic region 
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include the transversus abdominis (TrA) and the lumbar multifidus (LM), as their activation 
onset contributes to the stability of lumbar spine in unexpected load conditions (20, 34). When 
the trunk stability is altered by reactive forces due to sudden limb movement, the TrA is the 
first trunk muscle that is activated and it is accompanied by co-activation of the antagonist LM 
(20, 21). The stabilizing role of deep abdominal muscles and their association with intra-
abdominal pressure, contributes to postural control and spinal stability, during functional 
activities (19). 
 
Recent studies focused on core muscle function by assessing changes in deep abdominal and 
back paraspinal muscle thickness at rest and contraction using ultrasound (US) imaging (18, 
24, 33, 22). The use of ultrasound provides an indication of muscle contraction, as changes in 
muscle thickness from rest to contraction are related to changes in electromyographic activity 
(32). Further, there is evidence that individuals with LBP present with smaller TrA contraction 
thickness compared with pain-free population (14). Core stabilization training, including 
exercises with abdominal drawing-in maneuver (ADIM), seems to be effective for 
rehabilitation and performance enhancement in athletes, dancers, and patients with LBP by 
increasing muscle strength and improving spinal stability and postural control (25, 40, 45). 
Exercises involving ADIM increase intra-abdominal pressure by pulling the abdominal wall 
through contraction of TrA and oblique abdominals (9). Cresswell et al. (9) found that during 
isometric contraction from the standing position, there is a consistent association between the 
increase of TrA muscle thickness, intra-abdominal pressure, and force production to minimize 
joint loads in habitual activity adults. Intra-abdominal pressure and/or muscle thickness is 
increased during physical activity depending on its intensity (11). 
 
Argentine tango is a type of dance which is followed systematically by a part of the general 
population, owing to its important social and psychological benefits for the participants (43). 
Today, hundreds of thousands of participants gather in landscaped halls, dancing to the 
sounds of tango music worldwide. According to van Alphen (44), Argentine Tango is an 
improvised dance where the communication and the coordination between the two partners’ 
bodies practically coexist. The Leader, usually a male dancer, sets the “foundations” of the 
dance and the Follower, usually a female dancer, communicates feedback with steps, pivots, 
turns and pauses for embellishments even in inclined positions. Technical requirements 
include the alignment of the body, chest contact and the transfer of body mass to the 
metatarsals for both partners, in their effort to maintain static and dynamic balance. The 
complex balance tasks in heel raise position increase the demand for higher technical and 
physical performance requirement in Followers. 
   
An increase in core muscle activation represents a strategy to maintain postural stability and 
balance which are challenged by an external perturbation (5). This may assist in preventing 
LBP as well as in performing exercise with correct technique (23, 31). Dancing is a demanding 
physical activity and dancers must be properly trained to avoid injuries (28). Despite regular 
exercise, deep spinal muscle strength and lumbar motor control are often inadequate in some 
dancers when performing core stability exercise associated with LBP appearance (3, 39). 
Argentine Tango involves a variety of unique dance postures and it has been used as a dance 
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therapy intervention for the treatment of gait and balance impairments in individuals with 
neurological disorders (8). This type of exercise has been recommended as a beneficial activity 
for posture and gait by Tango therapists, who propose that Argentine Tango possibly 
strengthens the core muscles (26). However, changes in thickness of TrA and LM in Argentine 
Tango dancers are currently unknown. 
  
The purpose of the present study was to investigate TrA and LM muscle recruitment during 
three functional dance positions. A secondary purpose was to compare muscle thickness levels 
of TrA and LM between Argentine Tango dancers and non-dancers. The three dance positions 
were selected, as they place different basic postural demands during training and are 
representative of Argentine Tango dance. Evaluating the amount of change in muscle 
contraction in functional positions could add information for the design of appropriate 
training programs for Argentine Tango dancers that could prevent injuries and improve 
performance. In addition, estimation of TrA and LM thickness in healthy adults, who choose 
this exercise as leisure activity, could represent the effect of Argentine Tango dance-related 
tasks in core muscle behavior and function. Our primary hypothesis was that performance of 
ADIM maneuver from various Argentine Tango positions would increase TrA and LM 
thickness. The second hypothesis was that dancers would have greater changes in TrA and LM 
thickness compared to untrained participants. 
 
METHODS 
 
Participants 
The necessary sample size to achieve statistical power was calculated using G-power (v.3.1.9.4, 
University Kiel, Kiel, Germany). Based on previous research using the same experimental 
protocol, group differences in thickness more than 0.17 ± 0.58 mm for the TrA and 1.2 ± 3.95 
mm for the LM can be attributed to influence of an independent variable (22). Such differences 
correspond to an effect size of approximately 0.30. Hence, for the analysis of variance 
(ANOVA) global effect on muscle thickness, the following inputs were provided: number of 
groups = 2, effect size = 0.30 (medium effect), power = 0.80, type 1 error = 5%. This model 
yielded a total sample size of 18 participants.  
 
Twenty women (age: 33.80 ± 6.09, weight: 53.4 ±3 kg, height: 164 ± 5 cm, BMI: 19.97 ± 1.03) 
participated voluntary in this study. Ten of them were nationally competitive level athletes 
from the same team, with dance experience five to eleven years and sport dancing experience 
between one and four years. The control group included ten sedentary women who did not 
participate in any physical activity for at least the previous twelve months. Participant 
characteristics are demonstrated in Table 1. All participants were declared healthy with no 
current or previous injuries in the lumbar spine and/or the limbs and gave their written 
informed consent. The protocol was approved by the University Ethics Board. This research 
was carried out fully in accordance to the ethical standards of the International Journal of 
Exercise Science (35). 
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Protocol 
Measurement equipment: An Aloka SSD 3500 ultrasound (Aloka inc Japan, frequency 15 
MHZ) device with an 60mm-10MHz linear transducer was used for the measurement of TrA 
and LM muscle thickness, during three functional dance positions.  
 
Procedure: Prior to testing, participants performed a 15-minute familiarization and warm up. 
Specifically, individuals were given a demonstration of ADIM first from the supine, then from 
the standing position, and in each of the three dancing positions of the main protocol. They 
were then asked to perform a minimum of five efforts in each testing condition. In all trial 
measurements, participants had visual contact with the ultrasound screen and verbal feedback 
of the score to understand TrA activation by performing maximum exhalation. To ensure 
similar performance of participants the following procedure was followed. Participants first 
performed several familiarization trials by performing ADIM contractions in each dance 
position. They received standardized instructions regarding performance of each contraction. 
The experimenter calculated US muscle thickness immediately after each trial and asked for an 
additional trial, if needed. 
 
The selected functional dance positions were performed according to the “Terminology of 
Argentine Tango for Tango Therapy” and the instructions described in the book “Argentine 
Tango, A Guide to Basics and Beyond (Part 1)” (Figure 1) (6, 27). In the first “Basic in Open 
Embrace” or Basic position, the body weight was distributed among the foot. Partners were in 
their axis and the lower body was 20 cm apart. In the second “Basic in Close Embrace” or 
Pyramid position, the participants started from the basic position in Open embrace and then 
transferred their weight to metatarsals and their axis in front of their toes on exhalation, 
maintaining their static and dynamic balance. In the third position ("Volcada"), the distance 
between partners increased by half a foot by marking the floor. From a heel-raising position 
the participant leaned forward and fell out of her axis, while performing isometric contraction 
of the upper extremities and selective activation of the TrA muscle. At the end of the effort the 
partners were balanced on a common axis without altering the initial position and distance of 
their arms. The participants were instructed to “push back as if you want to return to your 
starting position”. In each of the three dancing positions, upon contraction, subjects were 
asked to draw in their abdomen by performing maximal exhalation and hold this contraction 
without moving the spine or the pelvis. Each attempt lasted about ten seconds. Verbal 
feedback was provided continuously to maintain the abdominal draw. In case of wrong dance 
position or movement of the spine, the effort was repeated. All dancing movements were 
performed with the same partner. 
 
Ultrasound measurements: Ultrasound measurements consisted of thickness measurements 
taken from the TrA and the LM (a) at rest from Base position in Open embrace (Rest), (b) 
performing ADIM from Base position in Open embrace (Basic), (c) performing ADIM from 
Base position in Close embrace (Pyramid), and (d) performing ADIM in Volcada position. 
  
Ultrasound probe positions were first identified and marked on the skin. For the 
measurements of TrA muscle thickness, the transducer was positioned on the abdominal wall 
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along a line midway between the inferior angle of the rib cage and the iliac crest. Via 
ultrasound image, the distance between the upper and lower line of the muscle fascia at the 
middle of the image was measured following the Hides et al. protocol (18). Regarding LM, the 
transducer was positioned longitudinally along the vertical column until the L4/5 
zygapophyseal joint could be identified. For muscle thickness value, the distance between the 
spinous process of the 4th lumbar vertebrae and the subcutaneous tissue was measured (24). 
For the resting measures, participants were guided to breathe normally and US images from 
each muscle were recorded at the end of exhalation. In the dancing positions, the US probe 
was applied immediately after the participant has initiated the ADIM. Three measurements 
from the TrA and LM were then taken in each dance position. Using the ultrasound 
manufacturer software, the muscle thickness at rest (mm), muscle thickness at contraction 
(mm), and the differences as a percentage change were calculated. Three measurements for 
each functional position were taken when ADIM was performed and the best was selected. In 
total, four measurements were assessed for each muscle at rest and during ADIM in each of 
the three dance positions. The efficacy of ultrasound evaluation of TrA and LM thickness in 
standing position during functional tasks to assess muscle contraction has been previously 
documented (15). Ultrasound provides a two-dimensional cross-section of muscle in each 
condition. EMG activation of deep musculature is difficult to measure unless an invasive 
procedure is used. Muscle thickness is relatively easy to measure under in vivo conditions and 
it is correlated to EMG activation (32). 
ZZXCCCCXCZ 

 
Figure 1. Measurement positions: Basic in Open embrace, Basic in Close embrace (Pyramid), Volcada (from left to 
right). 
 
Statistical Analysis 
All statistical analyses were conducted using IBM SPSS Statistics 25 for Windows. Independent 
t-tests were used to compare the anthropometric characteristics and resting thickness between 
groups. Test for normality (Shapiro-Wilks test) and sphericity (Mauchly's Sphericity test) were 
performed, correcting the F-value (Greenhouse-Geisser) when violated. For data analysis, 
analysis of variance with repeated measurements (2x4 repeated measures) was undertaken 
separately. When significant interactions of variables were identified (group x position), paired 
samples t-tests and independent samples t-tests were followed (Bonferroni post-hoc). The 
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percent difference in muscle thickness between rest and contraction was calculated by the 
formula [(thickness at contraction – thickness at rest) / thickness at rest] x 100. Non-parametric 
Friedman test for the TrA percentage change differences between positions was performed. 
For LM percentage change differences, an analysis of variance (2x3 repeated measures) was 
used. The level of significance was set at p < 0.05. Partial eta squared indicating a “small”, 
“medium”, and “large” effect size were 0.01, 0.06, and 0.14 respectively (2). Effect sizes 
indicating a “small”, “medium”, and “large” effect size were 0.20, 0.50, and 0.80 respectively 
(7). 
 
RESULTS 
 
There were no differences in age (t = 1.3, df = 18, p = 0.2), height (t = 1.1, df = 10.4, p = 0.3), 
weight (t = 0.7, df = 18, p = 0.5) and BMI (t = 0.8, df = 11.6, p = 0.4) between groups (Table 1). 
Similarly, at baseline, no statistically significant differences in the resting thickness of TrA (t 
=0.25, df = 18, p = 0.805) and LM (t =0.05, df = 18, p = 0.59) were found between groups (Table 
2). 
 
Table 1. Participant characteristics. 
 Dancers (n = 10) Controls (n = 10) p Total (n = 20) 
Age 35.50 ± 5.82 32.10 ± 6.18 0.2 33.8 ± 6.09 
High (cm) 165 ± 2 162 ± 8 0.3 164 ± 5 
Weight (kg) 53.90 ± 2.18 52.90 ± 3.70 0.5 53.4 ± 3 
BMI (kg/m2) 19.78 ± 0.53 20.15 ± 1.38 0.4 19.97 ± 1.03 
Mean (±SD) and p-value are shown BMI= body mass index. 
 
TrA muscle thickness: The analysis of variance showed that the dance position x group 
interaction (F (3.54) = 8.79, p = 0.000, partial eta squared = 0.328) and the main effect of dance 
position on TrA muscle thickness (F (3.54) = 148.006, p = 0.000, partial eta squared = 0.892) 
were statistically significant. After Bonferroni correction, the dancers showed significantly 
greater TrA contraction thickness than non-athletes in the Basic (t = 3.009, p = 0.008, d = 1.04), 
Pyramid (t = 5.707, p = 0.000, d = 1.3) and Volcada position (t = 6.293, p = 0.000, d = 1.32) (Table 
2). In within-group comparisons, statistically significant differences were observed between 
rest and the three ADIM conditions for both groups (p = 0.000). The group of dancers 
presented a progressively increase in muscle thickness from rest to Basic (t = 8.964, df = 9, p = 
0.000, d = 2.35), from Basic to Pyramid (t = 3.709, df = 9, p = 0.005, d = 0.9) and from Pyramid to 
Volcada condition (t = 4.513, df = 9, p = 0.001, d = 0.53). In controls, muscle thickness increased 
only from rest to Basic condition (t = 10.633, df = 9, p = 0.000, d = 1.24). In this group, no 
differences between Basic and Pyramid as well as between Pyramid and Volcada were found 
(p > 0.05). 
 
LM muscle thickness: The analysis of variance showed that the effect of condition in LM 
muscle thickness was statistically significant (F (1.732.54) = 153.48, p = 0.00, partial eta squared 
= 0.895), but not the interaction condition x group (F (1.732.54) = 2,508, p = 0.104, partial eta 
squared = 0.122). For both groups, changes in muscle thickness were found between rest, 
Basic, Pyramid and Volcada condition (Table 2). 
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Table 2. Mean± SD values of muscles size (mm) at rest and during contraction in both groups. 
Conditions TRAD TRAC p ES LMD LMC ES 
Rest 3.8±0.75 3.87±0.47 0.805 0.15 26.1±3.74 25.12±4.36 0.22 
Basic 6.15±0.99^ 5.11±0.45^ 0.008* 2.31 27.68±3.74^ 26.44±4.34^ 0.29 
Pyramid 7.05±0.56^ 5.75±0.46^ 0.000* 2.83 29.35±3.29^ 27.31±3.72^ 0.55 
Volcada 7.58±0.39^ 6.26±0.54^ 0.000* 2.44 30.66±3.78^ 29.04±4.02^ 0.40 
TRAD= transversus abdominis (dancers), TRAC = transversus abdominis (control), LMD= lumbar multifidus 
(dancers), LMC= lumbar multifidus (control), Controls ES=Effect size.  
* Significant difference between groups; ^ Significant difference between rest and contraction conditions. 
 
Percentage change of TrA thickness: The Friedman test showed that the percent change of TrA 
muscle thickness was affected by the dance position for dancers (p = 0.000) and matched 
controls (p = 0.002). The changes were grater in dancers compared with non-athletes in all 
measurement conditions (Table 3). In within-group comparisons (Wilcoxon test), dancers 
showed an increase between Basic-Pyramid (p = 0.005) and Pyramid-Volcada position (p = 
0.005). In the control group, the TrA percentage change was found to be insignificant between 
Basic-Pyramid (p = 0.017) and Pyramid-Volcada position (p = 0.075). 
  
Percentage change of LM thickness: The analysis of variance for percentage change of LM 
thickness showed that the effect of position on percentage change was statistically significant 
(F (1.414.36) = 72.477, p = 0.000, eta partial squared = 0.801) but not the interaction group x 
position (F (1.414.36) = 1.206, p = 0.301, partial eta squared = 0.063). Both groups showed 
differences in the percentage change between Basic, Pyramid and Volcada position (Table 3). 
 
Table 3. Mean ± SD of % change in muscle thickness during contraction in 3 positions for both groups. 
Conditions TRAD TRAC p ES LMD LMC ES 
Basic 55.15±30.51 33.80±10.84 0.001* 1.97 6.04±2.03 5.43±2.03 0.30 
Pyramid 81.00±36.57^ 47.40±25.18 0.003* 1.33 12.82±4.41^ 9.39±5.34^ 0.64 
Volcada 91.20±44.27^ 65.30±16.24 0.009* 1.59 17.72±4.38^ 16.34±6.79^ 0.20 
* Significant difference between groups; ^ Significant difference between positions. 
 
DISCUSSION 
 
The main findings of this study were: 1. TrA and LM muscle thickness was greater in all 
dancing contraction conditions relative to thickness at rest for all groups, 2. thickness of TrA 
but not LM was clearly higher in dancers than untrained participants and, 3. TrA muscle 
behavior varied between groups during these exercises. To our knowledge, this is the first 
study which evaluated TrA and LM thickness at rest and contraction in Argentine Tango 
dancers. 
 
A variety of exercises that recruit the TrA and LM muscles from the supine, prone, or 
quadruple positions have been proposed in the literature (4, 10). In this study, we found that 
contraction of the deep abdominal and spinal muscles from the three Argentine Tango dancing 
positions also significantly increased their thickness in all participants, thus confirm our 
primary hypothesis (Table 2). We also noted that thickness differed between dancing 
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positions. The gradual increase in thickness from the Basic to the Pyramid and then to the 
Volcada dance position could be due to a greater demand for trunk stability. This may be due 
to narrowing of the base of support as well as an increase of the external resistance from the 
Basic to the Volcada position. According to Panjabi (36), the interaction of the active 
(contractile), passive (non-contractile), and nervous system serves to maintain the mechanical 
stability of the lumbar spine under normal load. As external load increases, muscle activation 
is greater to minimize passive pressure (36). Studies have also shown that greater and sudden 
perturbations from the upper or lower limbs, such as the ones which take place when 
performing Pyramid or Volcada exercises, may increase pre-activation and magnitude of 
activation of the deep abdominal and spinal muscles (20, 21, 34). It is also possible that co-
contraction of all muscles during each dancing position might have increased intra-abdominal 
pressure, which also contributes to postural control and spinal stability (9, 19). Consequently, 
based on these results we could intimate that Argentine Tango seems to have a positive effect 
in TrA and LM muscle thickness, and through that, on lumbar stability even for novice 
participants. 
  
The second hypothesis was that dancers would have greater changes in TrA and LM thickness 
compared to untrained participants. While the controls showed a general increase in thickness 
of both muscles from rest to each dancing position, the dancers increased progressively and 
significantly TrA contraction thickness from Basic to Pyramid and from Pyramid to Volcada 
positions (Table 3). As muscle thickness may indicate muscle activation, these findings could 
be translated into a stronger and stable core for dancers compared with sedentary women (32, 
33). The higher ability of the dancers to better recruit the TrA in more demanding dance 
positions may be reflect differences in neural control between the two groups (5). Our 
experimental design does not allow conclusions as to whether previous training experience of 
dancers allowed them to better co-contract the TrA and the LM when performing contractions 
from a more demanding dancing position. Nevertheless, it appears that dancers manage to 
better recruit their TrA which may provide them with greater lumbar stability and postural 
control (23, 31). 
  
Chatfield et al (5) used EMG signals during a forward step passing from plié fondu position 
and found that beginner dancers had less abdominal muscle activation and vertical posture 
than experts. In our study TrA, but not LM activation, was clearly higher in dancers than 
untrained participants. The lower TrA contraction thickness in the untrained group in the 
Pyramid position could explain why some novice dancers find it difficult or inconvenient to 
stand in this position and prefer to dance in Open embrace. Qualitatively, we observed that 
when dancing in a Pyramid position, novice dancers usually flex their torso due to the 
increased compressive forces which are produced in this position performing a technically 
wrong dance posture (1). Dynamic control of the spine is achieved by sufficient trunk muscle 
co-activation and neuromuscular control in upright positions (37). On the other hand, the lack 
of lumbopelvic stability gives a high prevalence of injuries in lumbar spine and low 
extremities (38). Instructors could take this information into consideration when designing 
training programs by ensuring that athletes improve core muscle strength and spinal motor 
control, before progressing from the Open to Closed embrace position. Moreover, considering 
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the potential benefits of co-activation in joint injury prevention and treatment, as well in 
performance, the specific Tango postures might have implications in rehabilitation (23, 25, 31, 
40, 45). A recent study in post-stroke patients aged 18-60 years indicated that a combination of 
Argentine Tango therapy and a standard 45-minute rehabilitation program is more 
advantageous for improving postural balance compared with a conventional rehabilitation 
program (13). Further investigations are required to examine the beneficial influence of 
Argentine tango exercises as a therapeutic intervention for individuals with postural stability 
problems. 
 
The absolute and percentage change in thickness of the TrA were higher in dancers in all 
dancing positions compared with control participants, whereas no group differences were 
found in rest thickness (Tables 2 and 3). As already explained, there are no previous studies 
which examined thickness in this particular sport. Nevertheless, our findings are in line with 
those by Linek et al. (30), who found that physically active adolescents, including dancers, had 
similar TrA resting thickness but a greater contraction thickness than adolescents with no 
regular physical activity. In contrast, national Olympic style female weightlifters had a 
significantly thicker absolute resting TrA thickness than non-athletes (41). Differences in sport 
and type of training may account for these contrasted findings. In the present study, Argentine 
Tango dance routine among female athletes appears to result in greater muscle thickness 
during contraction than non-athletes, but not in preferential hypertrophy of the TrA (as 
reflected in rest TrA). This indicates that dancers display a greater capacity to contract their 
TrA in each dancing position than controls. As dancers are systematically trained in 
performing in these dance positions, this is an expected finding. However, it is reasonable to 
suggest that greater TrA thickness represents a characteristic of basic Argentine Tango dance 
exercises. 
  
In all contraction conditions, participants increased the TrA and LM thickness compared to 
thickness at rest. This evidence may indicate that Argentine Tango could have a positive effect 
on core stabilization even for novice participants. The higher levels of TrA muscle thickness for 
the dancers may be due to the specialized training that complies with the technical 
requirements of this dance. Future studies, comparing Tango athletes with those participating 
in other sports as well as male athletes could provide a better indication of relative 
effectiveness of Argentine Tango exercise for core stability in healthy individual. Research also 
confirmed that regular exercise has a significant impact on the ability of healthy individuals to 
perform selective activation and greater contraction of the TrA than sedentary individuals (33). 
In view of our findings, the greater values in TrA muscle thickness among dancers compared 
with no physical activity women could indicate that Argentine Tango as regular exercise may 
have a positive effect on TrA and lumbar stability. Notably, it is important to acknowledge 
that Argentine Tango dancers were more familiar in these exercises. In addition, the short 
ADIM training was based on visual and verbal biofeedback. However, the differences in TrA 
muscle thickness, which were observed between experienced and non-dancers, was able to 
present a positive correlation between muscle recruitment and exercise experience. If muscle 
thickness can be an indicator of muscle function or activity, Argentine Tango exercise could be 
suggested as core training contributing to the spinal stability and the postural control in 
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standing. Nevertheless, we must emphasize that in this study participants performed the 
movements barefoot, while during training and competitions athletes wear 8-cm high-heeled 
professional dance shoes. This clearly resulted in a body posture which is different from the 
real dancing conditions, especially in the Basic dancing position. Additional studies examining 
participants who wear high heel shoes could provide additional information about the 
effectiveness of such exercises for core muscle contraction. Finally, Tango dancers usually 
assume a unipedal standing position while preparing their next step. Bipedal stance is 
frequently used during familiarization exercises in training. In this study, measurements were 
made in bipedal stance position to prevent injuries in non-athletes. Similarly, at the Pyramid 
and Volcada positions partners usually have their chest in contact. Instead, we used modified 
positions which are used for familiarization training, especially by less skillful dancers.  
 
Performance of abdominal hollowing maneuvers from three Argentine Tango dancing 
positions resulted in a greater contraction thickness of two core muscles of the trunk, 
especially the transversus abdominis. Systematically trained Argentine Tango dancers 
displayed greater core muscle thickness than untrained individuals. The acute increase in core 
muscle thickness provide preliminary evidence that participation in Argentine Tango can have 
a positive influence on core stability but chronic effects of such exercises have yet to be 
determined. 
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