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ABSTRACT 10 

Background: Pole dance is a type of functional training whose effects on body composi-11 

tion have been only poorly explored. Bioelectrical impedance analysis (BIA) is a field 12 

method to estimate fat-free mass (FFM), fat mass (FM), etc. In addition, of particular inter-13 

est for athletes, raw BIA variables such as impedance ratio =IR (between impedance-Z at 14 

high frequencies and Z at low frequencies) and phase angle (PhA) may be considered as 15 

promising markers of muscle quality since they are related to body cell mass (BCM) and 16 

the ratio between extracellular water and intracellular water. 17 

The aim of the study was to evaluate the effect of pole dancing training on body composi-18 

tion and especially on IR and PhA of the whole body, upper limbs and lower limbs. 19 

 20 

Methods: Forty female pole dancers (age 27.4±5.1 years, body weight 57.0±6.9 kg, body 21 

mass index-BMI 22.2±2.3 kg/m²) and fifty-nine control young women (26.8±4.7 years, 22 

58.6±6.4 kg, BMI 22.3±1.8 kg/m²) participated in the study. BIA was performed on the 23 

whole body, upper limbs and lower limbs at 5-50-100-250 kHz. FFM, FFM index (FFMI), 24 

FM and percentage of FM (%FM) were then predicted. Raw BIA variables were also con-25 

sidered: IR and PhA, and also bioelectrical impedance indexes (BI-indexes=stature²/Z, re-26 

lated to body water compartments). Arm muscle area (AMA) and arm fat area (AFA) were 27 

calculated from triceps skinfold and arm circumference. 28 

 29 

Results: Compared to controls pole dancers exhibited higher FFM index and BI indexes at 30 

low and high frequencies as well as lower percentage of FM. Whole-body BI indexes cor-31 

related with AMA but not with AFA. PhA was greater and IRs were smaller in pole danc-32 

ers than controls for the whole body and more markedly for upper limbs, whereas there 33 

were no differences for lower limbs. 34 

When considering training level, professional and amateur pole dancers did not differ with 35 

respect to body weight and BMI. After adjusting for weight, FFM and FFMI were greater 36 

in the more trained than in the less trained group, while FM and %FM were smaller. 37 

Whole-body PhA and IRs as well as BI indexes tended to be higher in the professionals 38 

than amateurs, with much more significant differences in upper limb PhA and IRs. 39 

 40 

Conclusions: Pole dance training has a significant effect, possibly depending also on train-41 

ing level,  not only on FFM and FM, but also on those raw BIA variables that may be con-42 

sidered as markers of muscle quality. 43 
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INTRODUCTION 45 

Pole dance is a type of functional training that involves the use of a vertical pole to per-46 

form exercises and figures. A pole class, i.e a training session, lasts between 60 to 90 47 

minutes (possibly depending on training level) and can be divided into three parts: warm-48 

up and strengthening exercises are performed first, then the specific tool figures are stud-49 

ied, with an increasing degree of difficulty of execution, in conclusion cool down exercises 50 

close the session. The pole dancing class may be classified as a moderate-intensity cardi-51 

orespiratory endurance exercise which, if practiced regularly, leads to a significant increase 52 

in aerobic capacity, resistance, flexibility and motor coordination [1,2]. 53 

To the best of our knowledge, to date only a single study has evaluated body compo-54 

sition (BC) in female pole dancers, attributing to the more experienced athletes an increase 55 

in postural strength and stability, but no changes in body composition [3]. Looking at simi-56 

lar sports, rhythmic gymnasts show lower body weight, body mass index (BMI) and skin-57 

fold thickness compared to other athletes [4], while gymnasts have a fat-free mass (FFM) 58 

comparable to controls with the same BMI, but a reduced percentage of fat mass (%FM) 59 

[5,6]. Similarly, dancers presented similar %FM, but higher levels of FFM and muscle 60 

mass than controls whereas low values of FFM and fat mass (FM) were observed in the 61 

case of underweight athletes [7]. Finally, it is worth noting that in sedentary women a cho-62 

reographed fitness group-workout contributed to reducing FM and increasing muscle mass 63 

[8]. 64 

Different methods are applied in athletes [9] to measure and track changes in body 65 

composition, but only some of them such as anthropometry and bioelectrical impedance 66 

analysis (BIA) are commonly used in the field. BIA is a widely used, non-invasive 67 

technique that measures the electrical characteristics of human body, i.e. impedance (Z) 68 

and phase angle (PhA), and also resistance (R) and reactance (Xc). Total body water 69 

(TBW), FFM and FM may be estimated by means of predictive equations including BIA 70 

variables and other variables such as age, stature and weight; of note, some equations have 71 

specifically been developed for athletes [10–12]. Recently, Sardinha et al. [12] also pro-72 

posed equations based on whole-body BIA for predicting upper and lower limb lean soft 73 

tissues in sportspeople. 74 

Using another approach to BIA data, raw variables are defined as those directly 75 

measured or computed; for instance, Z inversely correlates and bioelectrical impedance in-76 

dexes (BI-indexes=stature²/Z) directly relates to body water compartments and FFM 77 

[13,14]. Actually, the interest in applying BIA in sportspeople is further motivated by the 78 
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fact that two other raw variables, impedance ratio (IR=the ratio between Z at high frequen-79 

cies and Z al low frequencies) and PhA, may be both considered as promising markers of 80 

muscle quality. These variables are associated with muscle structure in terms of body cell 81 

mass (BCM) and ratio between extracellular water and intracellular water (ECW/ICW ra-82 

tio) [15–17]; in addition, IR and PhA have also been related to muscle strength and physi-83 

cal activity [18,19]. Finally, it should be reminded that BIA may be performed on the 84 

whole body but also separately on upper limbs and lower limbs (segmental BIA), giving – 85 

at least in theory – the chance of evaluating appendicular muscle mass [20–22].  86 

As reported in a recent systematic review [23], it is still to be defined to what extent 87 

PhA varies between different sports and with training/un-training. Some studies have 88 

shown that mean whole-body PhA is higher in athletes vs. controls, while to the best of our 89 

knowledge no data so far are available on IRs in sportspeople and only few on segmental 90 

BIA [21–23]. 91 

Against this background, the aim of the study was to evaluate the effect of pole danc-92 

ing training on body composition in amateur and professional athletes compared to con-93 

trols, with a particular interest for raw BIA variables that are expected to be markers of 94 

muscle quality. In addition, segmental BIA evaluation was performed to explore the bioe-95 

lectrical characteristics of upper or lower limbs.     96 

METHODS 97 

Forty female pole dancers and fifty-nine control young women participated in the study. 98 

Pole dancers were recruited among those going to two gyms in Naples (participation rate 99 

89%) and were amateurs (n=33), who trained 2-4 h a week in two sessions (18-36 months 100 

of specific training), and professionals (n=7) who were pole dance trainers (at least 60 101 

months and more than 6 h a week of specific training). Controls were recruited among the 102 

female students attending the “Federico II” University of Naples. Controls were sedentary 103 

women or practiced a light training (at most 1 h twice a week). All subjects were otherwise 104 

healthy. The Ethics Committee of the “Federico II” University of Naples approved the re-105 

search protocol and subjects gave their informed consent to participate in the study.   106 

The participants avoided physical exercise for 24 hours before the measurement ses-107 

sion and were studied by the same operator following standard procedures.  108 

Body weight was measured to the nearest 0.1 kg using a platform beam scale and 109 

stature to the nearest 0.5 cm using a stadiometer (Seca, Hamburg, Germany). BMI was 110 

then calculated as body weight (kg)/stature² (m²). 111 
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Mid-arm circumference and triceps skinfold thickness (Holtain skinfold caliper) were 112 

measured on both body sides and subsequently arm muscle area (AMA), corrected for 113 

bone area, and arm fat area (AFA) were calculated [24].  114 

Concerning BIA, Z and PhA were determined on both body sides at 5, 50, 100 and 115 

250 kHz (HUMAN IM TOUCH multi-frequency analyzer, DS MEDICA, Milan, Italy) in 116 

standardized conditions: ambient temperature between 23-25 °C, fast >3 h, empty bladder, 117 

and supine position for 10 min. Subjects were asked to lie down with their legs and arms 118 

slightly abducted to ensure no contact between body segments. The measuring electrodes 119 

placed on the anterior surface of the wrist and ankle, and the injecting electrodes placed on 120 

the dorsal surface of the hand and the foot, respectively. Segmental BIA has been per-121 

formed using a six-electrode technique according to Organ [25]. 122 

BI index was calculated for the whole body as stature² divided by Z, as marker of 123 

ECW (Z at low frequency: 5 kHz) and FFM (Z at high frequencies: 50, 100 or 250 kHz). In 124 

addition, two other raw variables were measured for the whole body and upper or lower 125 

limbs separately: 1) IR between Z at high frequency and Z at low frequency, with three ra-126 

tios: Z 50 kHz/Z 5 kHz (IR50/5), Z 100 kHz/Z 5 kHz (IR100/5), and Z 250 kHz/Z 5 kHz 127 

(IR250/5); 2) PhA measured at 50 kHz. In all cases, mean values for right and left body 128 

sides were considered for statistical analysis. For instance, upper-limb PhA is the mean of 129 

the values obtained for dominant (D) and non-dominant (ND) sides. 130 

FFM was estimated using the Sun equation, which included stature, weight and re-131 

sistance (derived from Z) as predictors [26]. FM was calculated as the difference between 132 

body weight and FFM. 133 

Statistical analysis 134 

Results are expressed as mean±standard deviation. Statistical significance was pre-135 

determined as p<0.05. All statistical analyses (one-way analysis of variance, partial corre-136 

lation, general linear model) were performed using the Statistical Package for Social Sci-137 

ences (SPSS Inc, Chicago, IL, USA) version 26.  138 
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RESULTS  139 

The general characteristics of the study groups are summarized in Table 1. Although there 140 

were no differences in body weight and BMI, pole dancers exhibited higher FFMI 141 

(16.9±1.1 vs. 16.4±0.8 kg/m², p=0.007) and lower %FM compared to controls (23.2±4.7 142 

vs. 26.3±4.4%, p=0.001). Correspondingly, AMA was significantly greater and AFA 143 

smaller in the pole dance group than in the control group for both body sides (Table 1).  144 

As far as raw BIA variables are concerned, whole-body and upper limb Z values 145 

were lower in the pole dancers; for instance, Z at 250 kHz was 485±50 vs. 519±38 kHz 146 

and 240±28 vs. 271±20 kHz, respectively (p<0.001). Furthermore, Table 2 indicates that 147 

BI indexes at 5, 50, 100 and 250 kHz were higher in the pole dancers than controls (+4.3%, 148 

+4.9%, +5.3% and +5.3%, respectively). These differences in mean values of Z and BI in-149 

dexes persisted after adjustment for age and weight (data not shown). Whole-body BI in-150 

dexes were correlated with AMA (r>0.450 for 50, 100 and 250 kHz vs. r=0.416 for 5 kHz) 151 

but not with AFA. 152 

There was no significant association of PhA or IRs with stature, weight, BMI, FFM, 153 

FM, AMA and BI-indexes (p>0.20, data not shown). On the other hand, a moderate asso-154 

ciation emerged between upper limb and lower limb values of PhA (r=0.463), IR50/5 155 

(r=0.538), IR100/5 (r=0.531) and IR250/5 (r=0.514). As shown in Table 2, PhA was great-156 

er in pole dancers than controls by 3.8% for the whole body (p=0.063) and 10.7% for up-157 

per limbs (p<0.001), whereas there was no difference for lower limbs. In reverse direction, 158 

smaller IRs were observed in the pole dance than in the control group for the whole body 159 

and again especially for upper limbs (Table 2). 160 

With respect to training level, professional and amateur pole dancers did not differ 161 

with respect to body weight (55.6±4.2 vs 57.3±7.3 kg) and BMI (22.0±2.3 vs 22.2±2.3 162 

kg/m²). After adjusting for weight, FFM (mean±SEM, 45.3±0.6 vs. 43.7±0,3 kg, p=0.024) 163 

and FFMI (17.7±0.3 vs. 16.9±0.1 kg/m², 0=0.014) were greater in the more trained than in 164 

the less trained athletes, while FM and %FM were smaller (12.7±0.6 vs.14.3±0.3 kg, 165 

p=0.024, and 21.4±11.1 vs. 24.2±0.5%, p=0.023, respectively). 166 

BI indexes at different frequencies tended to be higher (p<0.10) in the professional 167 

than amateur athletes (+6.7% at 100 kHz and +7.4% at 250 kHz) and the same was true for 168 

whole-body PhA and IRs (Table 3). These differences persisted after adjusting for age and 169 

weight (data not shown). Concurrently, as shown in Figure 1, the professional pole dancers 170 

had greater upper limb PhA and smaller IRs, A significant greater PhA and smaller IRs 171 
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were still observed in amateur athletes compared to controls p=0.041) and lower IRs (for 172 

instance, IR250/5 0.753±0.018 vs. 0.772±0.018, p<0.001). 173 

DISCUSSION 174 

The findings of the present study support the idea that BIA may represent a valuable ap-175 

proach to assess body composition in athletes, showing that pole dance training has a sig-176 

nificant effect not only on FFM and FM, but also on those raw BIA variables that may be 177 

considered as markers of muscle quality. 178 

Pole dance is a type of functional training that involves the use of a vertical pole to per-179 

form exercises and figures with a pole class lasting between 60 to 90 minutes (possibly de-180 

pending on training level) [1]. The effects of this sport on body composition so far have 181 

been poorly explored [3]. 182 

BIA is widely used in athletes to measure and track changes in body composition 183 

[9,11]. Actually, this technique measures the electrical characteristics of human body, 184 

while body composition is then estimated by means of predictive equations including BIA 185 

data and other variables such as age, stature and weight. 186 

A relatively small but significant effect of pole dance training on body composition 187 

first came out: despite having similar body weight and BMI, athletes showed a substantial 188 

increase of FFM (from BIA) and AMA, and also a reduction in FM, %FM and AFA com-189 

pared to controls. These findings matched those reported in previous studies which showed 190 

slightly greater FFM and smaller FM in female gymnasts and dancers [4–6], while the pa-191 

per by Nawrocka et al. [3] on body composition of pole dancers did not include a control 192 

group. 193 

As a new approach, the use of raw BIA variables (BI index, PhA and IR) in the as-194 

sessment of body composition has been gaining much interest. In such a case, no predictive 195 

equations are used. First, it well known that BI-indexes are directly correlated with body 196 

water compartments and FFM; our findings show that BI indexes were greater in the pole 197 

dancers than controls thus suggesting increased ECW (values at low frequency) and TBW 198 

(high frequency). Interestingly, whole-body BI indexes at high frequencies (weaker at low 199 

frequency) were correlated with AMA (r>0.450) but not with AFA. 200 

Secondly, the interest in raw BIA variables is even more clearly motivated in sports-201 

people by the fact that both PhA and IR are promising markers of muscle quality. As a 202 

matter of fact, these variables are associated with muscle structure in terms of BCM and 203 

ECW/ICW ratio [15,16]; in addition, PhA has been related to muscle strength and physical 204 

activity [17-19]. Indeed, it is still to be defined to what extent PhA and/or IR varies be-205 
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tween different sports and with training/un-training [23]. Only a few studies have shown 206 

that mean whole-body PhA is higher in athletes vs. controls, while to the best of our 207 

knowledge no data so far are available on IRs in sportspeople [23].  208 

Our results show that whole-body PhA was significant higher in pole dancers com-209 

pared to controls, with a relatively little difference between groups for the whole body. A 210 

possible explanation for this finding is that a marked increase in PhA should be due to a 211 

rise in muscle volume and hypertrophy (i.e. BCM), which was not so evident in the ath-212 

letes we studied. Being inversely related to PhA, IRs were smaller in the pole dance com-213 

pared to the control group for the whole body and again more clearly for upper limbs with 214 

no variations for lower limbs. To the best of our knowledge, these are the first comprehen-215 

sive data on IRs in sportspeople. A first glance, the differences in IRs were small in per-216 

centage terms; indeed, the standard deviations observed for those variables were very little. 217 

For instance, for the whole body the difference of IR250/5 was 0.007, while the pooled 218 

standard deviation was 0.019.  219 

Segmental BIA is performed on upper limbs and lower limbs separately, giving – at 220 

least in theory – the chance of evaluating segmental muscle mass [20-22]. Few previous 221 

papers have performed this type of measurements, showing for instance a more marked 222 

difference for lower than upper limbs in female volleyball players [21]. Our study yielded 223 

significant results: as a matter of fact, lower limb PhA and IRs did not differ between 224 

groups, while a marked difference emerged for upper limbs, but not for lower limbs, sug-225 

gesting more marked and specific effects of pole dancing training on those muscle groups. 226 

Another point of interest was to evaluate whether body composition varied due to 227 

different training levels. Although the group of professional athletes was small, some stim-228 

ulating findings emerged: compared to amateurs they had not only greater FFM and small-229 

er FM, but also higher PhA and lower IRs for the upper limbs, suggesting a relationships 230 

between workout volume and bioelectrical characteristics of muscle mass to be further ex-231 

plored in the future. Indeed, a significant greater PhA and smaller IRs were still observed 232 

in amateur athletes compared to controls (Figure 1). 233 

Athletes and controls were studied in standardized conditions by a single experienced 234 

operator, while BIA was performed on both body sides to ensure a more reliable assess-235 

ment of the bioelectrical characteristics of the body. A large proportion of the pole dancers 236 

going to two different gyms participated in the study while control women were selected 237 

among those enrolled in a study on university students who had a low physical activity.  238 

Indeed, there are certain limitations to the study that should be considered. It was a 239 

single-center cross-sectional study in which body composition was evaluated by means of 240 
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field methods and not using a criterion method. Anyway, we specifically focused on 241 

whole-body and segmental assessment of raw BIA variables, while some interesting find-242 

ings also emerged with respect to FFM and FM. Furthermore, it was not possible to carry 243 

out a very accurate evaluation of strengthening or conditioning workout volume and relat-244 

ing this sort of data to PhA and IRs. Again, interesting differences emerged indeed be-245 

tween the two training levels as defined by weekly training time. 246 

CONCLUSION 247 

In conclusion, pole dance training has a significant effect not only on FFM and FM, but al-248 

so on those raw BIA variables that may be considered as markers of muscle quality. Dif-249 

ferences in PhA and IRs strongly suggest modifications in muscle structure, probably due 250 

to increased BCM, that seem to be more marked for the upper limbs and in professional 251 

than amateur athletes. 252 

The promising findings of the present study, which indeed specifically focus on pole 253 

dance training, support the idea that BIA may represent a valuable technique to assess 254 

body composition in athletes, and that this approach might be useful to define the structural 255 

quality of different muscle groups. Further studies, especially the intervention ones, are 256 

needed to define the best approach to use BIA in order to measure and track changes in 257 

body composition in different sports.  258 

  259 
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Abbreviations 260 

BIA: Bioelectrical impedance analysis 261 

FFM: Fat free mass 262 

FM: Fat mass 263 

IR: Impedance ratio 264 

Z: Impedance 265 

PhA: Phase angle 266 

BCM: Body cell mass 267 

BMI: Body mass index 268 

FFMI: Fat free mass index 269 

%FM: percentage of fat mass 270 

BI-index: Bioelectrical impedance index 271 

AMA: Arm muscle area 272 

AFA: Arm fat area 273 

BC: Body composition 274 

R: Resistance 275 

Xc: Reactance 276 

TBW: Total body water 277 

ECW: Extracellular water 278 

ICW: Intracellular water 279 

D: Dominant 280 

ND: Non dominant  281 
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Table 1: individual characteristics and body composition in pole dancers and controls. 390 

 391 

 

 
Pole dancers 

(n. 40) 

Controls 

(n. 59) 
p value 

      

Age (yrs) 27.4 ±5.1 26.8 ±4.7 0.561 

Weight (kg) 57.0
 
±6.9

 
58.6 ±6.4

 
0.225 

Stature (cm) 160.3
 
±5.1

 
161.9

 
±4.9

 
0.139 

BMI (kg/m²) 22.2 ±2.3 22.3  ±1.8 0.747 

Fat-free mass (kg) 43.5 ±3.5 43.0 ±3.1 0.448 

Fat-free mass index (kg/m²) 16.9 ±1.1
 

16.4 ±0.8
 

0.007 

Fat mass (kg) 13.5 ±4.3 15.6 ±4.1 0.013 

Percentage of FM (%) 23.2 ±4.7 26.3 ±4.4 0.001 

Arm muscle area, D (cm²) 52.5 ±9.4 48.9 ±8.9 0.060 

Arm fat area, D (cm²)  2.0 ±0.5 2.2 ±0.8 0.047 

Arm muscle area, ND (cm²) 51.8 ±10.4 48.0 ±8.4 0.045 

Arm fat area, ND (cm²)  2.0 ±0.6 2.2 ±0.7 0.098 

      
 

mean±standard deviation 392 

BMI=body mass index 393 

Fat-free mass estimated from BIA; arm muscle area corrected for bone area 394 

D=dominant side and ND= non dominant side of the body  395 
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Table 2: bioimpedance indexes, impedance ratios and phase angles measured on the whole 396 

body, upper and lower limbs in pole dancers and controls. 397 

  398 

 399 

 

Pole dancers 

(n. 40) 

Controls 

(n. 59) 
p value 

  
 

 
 

 

WHOLE BODY      

BI index 5 kHz (ohm) 41.1 ±4.2 39.4 ±3.8 0.043 

BI index 50 kHz (ohm) 46.8 ±4.9 44.6 ±4.1 0.018 

BI index 100 kHz (ohm) 49.7 ±5.3 47.2 ±4.3 0.013 

BI index 250 kHz (ohm) 53.5 ±5.7 50.8 ±4.6 0.011 

      
IR Z 50/Z 5 kHz 0.878 ±0.014 0.883 ±0.014 0.060 

IR Z 100/Z 5 kHz 0.827 ±0.017 0.835 ±0.017 0.039 

IR Z 250/Z 5 kHz 0.768 ±0.018 0.775 ±0.018 0.058 

PhA at 50 kHz (degrees) 6.07 ±0.56 5.85 ±0.56 0.063 

 
  

 
 

 
UPPER LIMBS 

  
 
 

 

IR Z 50/Z 5 kHz 0.887 ±0.013 0.897 ±0.015 <0.001 

IR Z 100/Z 5 kHz 0.837 ±0.016 0.852 ±0.018 <0.001 

IR Z 250/Z 5 kHz 0.769 ±0.019 0.783 ±0.020 <0.001 

PhA at 50 kHz (degrees) 5.27 ±0.59 4.76 ±0.56 <0.001 

 
    

 
LOWER LIMBS 

    
 

IR Z 50/Z 5 kHz 0.867 ±0.018 0.865 ±0.018 0.451 

IR Z 100/Z 5 kHz 0.816 ±0.022 0.814 ±0.021 0.718 

IR Z 250/Z 5 kHz 0.771 ±0.025 0.769 ±0.024 0.765 

PhA at 50 kHz (degrees) 7.05 ±0.70 7.06 ±0.69 0.974 

      
 

mean±standard deviation 400 

BI index=bioimpedance index; IR=impedance ratio; PhA=phase angle 401 

402 
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Table 3: Bioimpedance index, impedance ratio and phase angle measured on the whole body, upper 403 

and lower limbs in amateur and professional pole dancers. 404 

 

 405 

 

Professional  

pole dancers 

(n. 7) 

Amateur 

pole dancers 

(n. 33) 

p value 

  
 

 
 

 

WHOLE BODY  
 

 
  

 
BI index 5 kHz (ohm) 42.8 ±2.9 40.6 ±4.4 0.214 

BI index 50 kHz (ohm) 49.2 ±3.9 46.3 ±5.0 0.113 

BI index 100 kHz (ohm) 52.4 ±4.3 49.1 ±5.3 0.091 

BI index 250 kHz (ohm) 56.7 ±4.9 52.8 ±5.7 0.069 

IR Z 50/Z 5 kHz 0.869 ±0.015 0.879 ±0.014 0.079 

IR Z 100/Z 5 kHz 0.817 ±0.018 0.830 ±0.016 0.072 

IR Z 250/Z 5 kHz 0.756 ±0.021 0.771 ±0.018
 

0.058 

PhA at 50 kHz (degrees) 6.37 ±0.57 6.00 ±0.55 0.117
 

  
   

 
UPPER LIMBS  

   
 

IR Z 50/Z 5 kHz 0.875 ±0.010
 

0.889 ±0.013
 

<0.001 

IR Z 100/Z 5 kHz 0.824 ±0.014 0.840 ±0.015
 

<0.001 

IR Z 250/Z 5 kHz 0.753 ±0.018 0.772 ±0.018 <0.001 

PhA at 50 kHz 5.14 ±0.54 4.61 ±0.53
 

0.041 

 
    

 
LOWER LIMBS 

    
 

IR Z 50/Z 5 kHz 0.863 ±0.021 0.868 ±0.018 0.463 

IR Z 100/Z 5 kHz 0.810 ±0.025 0.817 ±0.021 0.435 

IR Z 250/Z 5 kHz 0.763 ±0.030 0.772 ±0.025 0.355 

PhA at 50 kHz (degrees) 7.11 ±0.80 7.04 ±0.70 0.821 

      
 

mean±standard deviation 406 

BI index=bioimpedance index; IR=impedance ratio; PhA=phase angle  407 
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LEGEND TO THE FIGURE 1 408 

Impedance ratio (Z250 kHz/Z 5 kHz) and phase angle at 50 kHz in amateur or professional 409 

pole dancers compared to control women.  410 
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Figure 1

 



Figures

Figure 1

Impedance ratio (Z250 kHz/Z 5 kHz) and phase angle at 50 kHz in amateur or professional pole dancers
compared to control women.


