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In qualitative and cross-sectional studies, participation in recreational pole dancing
classes has been shown to align with improvements in body image, physical
fitness, satisfaction of basic psychological needs and group identity. The purpose
of this feasibility study was to quantify retention and adherence rates, along with
physiological and psychological changes, across eight weeks of pole dancing
classes. Of the 76 participants recruited, 68 females (age range nineteen to 6o years)
attended baseline testing, a typical term of pole dancing classes at eight local studios
(i.e., two 60-minute classes a week for eight weeks) and a post-program testing session
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resulting in an 89.5% retention rate. The adherence rate was 93.8% (mean attendance of
fifteen out of sixteen classes). Significant over-time improvements with small to large
effect sizes were observed in body image (body appreciation r = 0.45, figure rating
r =0.38), physical self-concept (sport » = 0.30, coordination r = 0.41, strength r = 0.50,
endurance r = 0.28, global esteem r = 0.38, flexibility r = 0.18), physical fitness (flexed
arm hang r = 0.49, step up test d = 0.26, sit and reach d = 0.23) and visceral fat mass
(r = -0.16). No significant changes were observed in bone mineral density, leg lean
mass or leg fat mass. Analyses also revealed important correlations between in-class
experiences and psychological and physiological outcomes, which may provide
insight into potential design elements within future intervention studies. The results
from this study inform the design of future larger trials by (a) highlighting retention
and adherence rates in an eight-week pole dancing program, (b) identifying effect
sizes for key outcomes of pole dancing, and (c) providing insight into the potentially
modifiable factors that might be suitable targets for intervention should researchers
and practitioners seek to maximize outcomes from this form of training.

Keywords: dance for health, self-determination, group identification, body image,
dance science

Des études qualitatives et transversales ont montré que la participation a des
ateliers non professionnels de pole dance concorde avec diverses améliorations en
termes de perception du corps, de condition physique, de réponse a des besoins
psychologiques de base et d’identité de groupe. Cette étude de faisabilité visait a
quantifier les taux d’adhésion et de rétention, ainsi que les évolutions physiologiques
et psychologiques durant huit semaines de pratique de la pole dance. Sur les 76
participant-e-s recruté-e-s, 68 femmes (dgées entre 19 et 60 ans) ont suivi une initiation
de base (en anglais, baseline testing, terme généralement employé pour les cours de
pole dance) dans huit studios du pays, soit deux ateliers d’une heure par semaine
pendant huit semaines, et une session test apres le programme. Il en résulte un taux
de rétention de 89,5 %. Le taux d’adhésion s’éleve a 93,8 % (soit une participation a
15 cours sur un total de 16). Au fil du temps, des améliorations significatives avec
des effets plus ou moins importants ont pu étre observées sur la perception du corps
(appréciation du corps r = 0,45, évaluation des formes r = 0,38), le concept de soi
physique (sport r = 0,30, coordination r = 0,41, force r = 0,50, endurance r = 0,28,
estime générale r = 0,38, souplesse r = 0,18), la condition physique (traction r = 0,49,
test de la marche d = 0,26, souplesse en position assise d = 0,23) et la masse de graisse
viscérale (r = -0,16). L’étude ne montre aucun changement notoire sur la densité
minérale osseuse, sur la masse maigre au niveau des jambes ou sur la masse grasse.
Les analyses ont également révélé d’importantes corrélations entre des expériences
vécues en atelier d'un coté, et des conséquences psychologiques et physiologiques
de l'autre. Ces découvertes pourraient étre tres utiles pour d’éventuels éléments de
modélisation dans le cadre de futures études expérimentales. Les conclusions de
cette étude faconnent la conception de futurs essais a plus grande échelle grace (a) a
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la mise en lumiere des taux d’adhésion et de rétention durant un programme de pole
dance sur huit semaines, (b) a l'identification de 'ampleur des effets en lien avec la
pratique de la pole dance et ses principales conséquences, et (c) a des informations
utiles sur les facteurs potentiellement modifiables qui pourraient sappliquer au
domaine expérimental si chercheur-euses et spécialistes souhaitent optimiser les
résultats pour cette pratique.

Mots clés: autodétermination, identification au groupe, perception du corps, science
de la danse

SINCE the early 2000s, there has been a documented rise in the popularity of
recreational pole dancing classes,"™ particularly among women.3 Although
still in its early stages, pole dance is emerging as a circus discipline,>° and the
literature base for pole dancing research is growing. Classified as an aerial disci-
pline with ground elements>® and sharing similarities to gymnastics and dance,?
pole dancing is characterized by performing manoeuvres requiring elements of
strength, flexibility, and coordination.”-8

Participation in pole dancing comes with an element of physical risk. Nich-
olas et al.” report injury rates among pole dancers to be high (8.95 new inju-
ries per 1,000 exposure hours), with the greatest number of injuries occurring
at the shoulder and thigh. Naczk et al.? report 36.7% of pole dancers sustaining
an injury within the last two years and greater menstrual disturbances among
pole dancers compared to a control group. Despite these reported injury rates
and participation risks, several studies reveal the potential health benefits of
pole dancing. Nicholas et al.” report pole dancing classes being classified as
a moderate-intensity cardiorespiratory activity that, if completed for an ade-
quate frequency and duration (i.e., >150 min per week), may result in health and
cardiorespiratory benefits. In qualitative studies, pole dancers have reported
perceived physical changes associated with participation in the activity, such
as improved strength, flexibility, and body composition.>*** In cross-sectional
studies, competitive female pole dancers are reported to have greater grip
strength, upper body muscle mass and flexibility, as well as lower body fat com-
pared to untrained females.9"3

Given that a majority of adults, particularly women,™ are not sufficiently
active,’> and with the rise in popularity of female-predominant pole dancing
classes, Nicholas et al.” sought to understand the motives for ongoing participa-
tion in pole dancing as a form of physical activity. Using a qualitative approach,
Nicholas et al.”> found that participation in pole dancing was associated with par-
ticipants” sense of accomplishment, experience of variety and enjoyment, improved
body acceptance and self-confidence, physical fitness benefits and in-group
assimilation (i.e., a sense of community or “sisterhood”). Other qualitative and
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cross-sectional studies also report psychological benefits associated with partic-
ipation in pole dancing, including developing and maintaining a positive body
image,’>'%'7 improved self-confidence, and stress alleviation.*?

Despite the aforementioned cross-sectional and qualitative work suggest-
ing the holistic (both psychological and physiological) benefits of pole dancing,
researchers have yet to quantify the longitudinal outcomes that may be asso-
ciated with participation in recreational pole dancing. Additionally, a majority
of quantitative studies have focused on experienced pole dancers®*®* rather
than novices. Before conducting larger trials and randomized controlled trials to
test outcomes associated with an intervention such as a pole dancing program
among novices, it is recommended that researchers first (a) determine partici-
pant retention and adherence in such programs, (b) quantify potential outcomes
and obtain effect sizes for such programs (so as to adequately power any future
trials), and (c) understand the potentially modifiable factors that might be suit-
able targets for future intervention studies.'®

In line with recommendations for the development of complex interven-
tions,™® the aim of this study was to undertake a preliminary longitudinal evalua-
tion of psychological and physiological outcomes of participation in pole dancing
classes. Our first aim was to determine participant retention and adherence in a
term of pole dancing classes. Our second aim was to investigate pre-to-post dif-
ferences and effect sizes in psychological and physiological outcomes following
eight weeks of pole dancing. Our third aim was to explore relationships between
in-class experiences (motivation-related factors) and post-training outcomes,
thereby identifying modifiable factors to target to maximize outcomes from pole
dancing in future studies.

Methods
Study design

The aims of this study were examined using a feasibility design, which is effec-
tive in informing the design of larger trials'® and has been used to determine
the feasibility of recruitment, retention and adherence of participants, as well as
to identify and quantify outcomes from various forms of physical activity, e.g.,
Zumba Gold,*® tai chi,** and virtual rehabilitation.?> As the purpose of the pres-
ent study was to provide a foundation for future studies and trials, we adopted
a feasibility study approach. In addition, formal hypothesis testing to determine
the efficacy of an intervention has been omitted, as it is not recommended in
feasibility studies.?3>4
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Participants and procedures

Following ethical approval to conduct the study from the Human Research
Ethics Committee at the University of Western Australia (reference number
RA/4/1/7781), pole dancing studios within the Perth Metropolitan Area were
contacted and informed about the study. Studio owners who were interested
in allowing research participants to enroll as students in classes provided
beginner course dates and class times, which were then distributed to potential
participants. The sample was recruited via promotions on social media (e.g.,
Facebook posts and news stories), flyers in public areas such as cafes and com-
munity notice boards, and flyers displayed at pole dancing studios. Potential
participants were given an information sheet outlining the details of the study,
along with their rights, before providing informed consent. Those informed
about the study via a public forum contacted the lead author, who subsequently
provided details about participating studios (e.g., where they were located or
how participants could enroll in classes). Inclusion criteria were females over
eighteen years old with no major health conditions or injury (participants com-
pleted a Pre-Exercise Screening, PAR-Q), with no prior or recent (in the last
three years) participation in regular pole dancing (defined as weekly classes for
eight or more weeks) who were willing to pay for a term of beginner pole danc-
ing classes at a local studio (participating in two classes a week for eight weeks).

Beginner pole dancing classes were conducted and delivered by instruc-
tors at local studios rather than in a controlled laboratory environment, as we
were interested in investigating psychological measures that have previously
been reported as occurring in “realistic” class contexts, e.g., sense of community
within the studio.” Classes were delivered by 30 instructors across eight local
studios. Although instructors across studios did not deliver a specific standard-
ized program, the structure of beginner classes usually involves a fifteen-minute
warm-up, about twenty minutes of learning skills including spins, climbing and
sitting on the pole,*> and approximately twenty minutes of learning a routine
(including combining pole skills learnt along with dance elements), finalized
by a five-minute cool-down.* Participants selected a studio based on location,
time and/or cost of classes, and were asked to attend two 6o-minute beginner
pole dancing classes per week for eight weeks. Although 150 minutes of pole
dancing per week is the suggested dose for potential health and cardiorespi-
ratory benefits,”® two 6o-minute classes per week (for a total of 120 minutes)
was the selected dose for the current study, as pole dancing courses are usually
purchased as one 60-minute class for eight weeks™ with local studios reporting
most beginner students enrolling for one to two classes per week. Further, cost
for participation in two classes per week varied between 300-360 AUD versus
400—480 AUD for three classes per week. Two classes per week was selected to
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reduce financial cost being a barrier to participation. The sample was recruited
over a twelve-month period (six pole dancing terms). Retention was calculated
by dividing the number of participants that completed the study by the number
that were recruited and completed baseline measures. Adherence was calcu-
lated via class attendance recorded by each studio and expressed as a percent-
age of the total number of enrolled sessions (i.e., sixteen classes).

Psychological and physiological outcomes

Prior to and following the eight-week pole dancing term, participants attended
a testing session at the University of Western Australia. Participants completed
dual-energy x-ray absorptiometry (iDXA) body composition scans (GE Lunar
iDXA, Encore v16), physical fitness tests, and an online questionnaire con-
taining a range of psychological scales (detailed below) using online survey
software (Qualtrics, Provo, UT). Whole-body iDXA scans were performed fol-
lowing methods outlined by Staynor et al.2® Following the scan, the Regions of
Interest function was used to allow for the calculation of body composition in
each region (i.e., trunk, right and left arm, right and left leg). This involved plac-
ing" a horizontal vector at the top of the iliac crest,” a horizontal vector along
the inferior border of the mandible, and? bisecting lines through the shoulder
and hip joint centres. Body composition outcomes included body mass, lean
mass percentage, fat percentage total body, trunk, right and left arm, right and
left leg, and visceral fat mass. Bone densitometry outcomes included total bone
mineral density (BMD; g/cm3), T-score (comparison to healthy young adult
population), and Z-score (comparison to age-matched norms).4®

The following fitness tests were conducted using the methods outlined in
the American College of Sports Medicine’s Health-Related Fitness Assessment
Manual ?7 Cardiorespiratory fitness (maximum oxygen consumption; VO, _ )
was calculated indirectly using the Queens College Step Test. Participants
stepped up and down on a step (height 41.25 cm) for three minutes at a cadence
of 88 beats per minute (bpm). Following the test, pulse rate was taken at radial or
carotid sites for fifteen seconds and multiplied by four to determine heart rate in
bpm. Muscular strength was measured using the flexed arm hang. An overhand
grip position was used, and participants were timed for the duration they could
keep their chin above, but not resting on, a fixed overhead bar. The score from
a single test was recorded. A familiarization trial was not conducted to prevent
the effect of muscular fatigue on test performance; however, testers provided a
demonstration prior. Flexibility was assessed using the sit and reach test. Par-
ticipants removed their shoes, and the zero point was positioned at the foot/box
interface. The best of two trials was recorded.
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Participants were instructed to maintain their pre-program physical activ-
ity levels throughout the eight weeks of pole dancing classes. All training was
reported in a daily training diary; however, due to low completion and com-
pliance, these data were not analyzed. Measures of body image and physical
self-concept were obtained before and after the pole dancing term to allow
for repeated-measure comparisons, while motivation-related variables were
assessed only following the pole dancing term.

Body image

The Body Appreciation Scale-2 (BAS-2)*® was used to measure the extent to
which participants appreciated, accepted, and respected their bodies. The
BAS-2 consists of ten items (e.g., “I respect my body,” “I appreciate the differ-
ent and unique characteristics of my body”). For each item, participants were
asked to report their agreement using a five-point Likert scale ranging from one
(“never”) to five (“always”). Scores were averaged, with a higher score indicat-
ing greater positive body image. Cronbach’s a values for BAS-2 pre-training and
post-training scores were 0.95 and 0.94, respectively.

The Figure Rating Scale (FRS)*® was used to assess body size satisfac-
tion. The FRS consists of nine silhouette figures that increase gradually in
size from very thin (value of one) to very obese (value of nine). Participants
were asked to indicate both the number of the drawing (from one to nine)
that they considered to most closely represent their “current” appearance
and the number that they considered to most represent their “ideal” appear-
ance. Body size satisfaction was defined as the difference between one’s per-
ceived current appearance and ideal appearance, consistent with Markland3°
and Markland & Ingledew.3" A positive body size satisfaction score indicated
that a participant felt larger than their ideal body size, while a negative score
indicated that they felt smaller than their ideal body size. A small difference
between current and ideal appearance indicated a greater level of body satis-
faction, while a larger difference between appearances indicated a lower level
of body satisfaction.

Physical self-concept

Marsh’s Physical Self-Description Questionnaire-Short Form (PSDQ-S)3* was
used to assess physical self-concept. Six subscales were selected, totalling
22 items; subscales included coordination (e.g., “I am good at coordinated
movements”), sport (e.g., “I have good sports skills”), strength (e.g., “l am a
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physically strong person”), flexibility (e.g., “my body is flexible”), endurance
(e.g., “I can be physically active for a long period of time without getting
tired”), and global esteem (e.g., “Overall, I have a lot to be proud of”). For
each item, participants were asked to report their agreement on a six-point
Likert scale ranging from one (“false”) to six (“true”). Cronbach’s a values
for pre-training and post-training subscale scores were for coordination 0.95
and 0.94, sport 0.96 and 0.93, strength 0.93 and 0.91, flexibility 0.94 and 0.90,
endurance 0.91 and 0.89, and global esteem 0.89 and 0.88, respectively.

Motivation-related outcomes

The selection of motivation-related outcomes was guided by findings reported
in Nicholas et al.” and included measures of autonomy, competence, related-
ness, need satisfaction, intrinsic motivation, group identification, and variety.
The scales used to measure these outcomes are listed below. Cronbach’s a values
for each subscale are presented in Table 3.

The Basic Needs Satisfaction in Sport Scale (BNSSS)33 was used to assess the
degree to which participants” needs for autonomy, competence and relatedness
were satisfied throughout the pole dancing term. The BNSSS comprises 32 items
(ten items for each of the subscales for autonomy and competence, and twelve
items for the subscale of relatedness). Participants were asked to respond to the
items with regard to their “feelings and experiences in pole dancing over the
last term.” All items were modified from specifying “in my sport” to “in pole
dancing” and included autonomy (e.g., “In pole dancing, I get opportunities to
make decisions”), competence (e.g., “I get opportunities to feel that I am good at
pole dancing”), and relatedness (e.g., “In pole dancing, I feel welcomed”). Partic-
ipants were asked to report their agreement with the 32 items on a seven-point
Likert scale ranging from one (“not true at all”) to seven (“very true”).

The Intrinsic Motivation Inventory (IMI)>* was used to measure participants’
enjoyment of the pole dancing term. The seven-item interest/enjoyment subscale
was used to assess intrinsic motivation. Each item was modified from specifying
“the activity” to “pole dancing” (e.g., “I enjoyed doing pole dancing,” “Pole dancing
was fun to do”). For each statement, participants were asked to report their agree-
ment on a seven-point Likert scale ranging from one (“not true at all”) to seven
(“very true”).

Participants’ perceptions of variety were assessed using the Perceived Vari-
ety in Exercise instrument (PVE),3> which was framed to provide assessments of
perceived variety over the term of pole dancing classes. The five-item instrument
(e.g., “I engaged in a variety of exercises”) was scored on a six-point Likert scale
with responses ranging from one (“false”) to six (“true”).
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The Group Identification Scale (GIS)*® was used to assess group identity asso-
ciated with membership in the pole dancing classes. The instrument includes four
items, all of which were modified to include “pole dancing class” as the reference
group (e.g., “I feel a tight bond with members in my pole dancing class”). Partic-
ipants were asked to report their agreement with the four items on a seven-point
Likert scale ranging from one (“I strongly disagree”) to seven (“I strongly agree”).

Data analysis

Data were screened for outliers, normality and homogeneity of variance using
IBM SPSS (Version 22.0). Descriptive statistics (means, standard deviations,
medians, interquartile ranges [IQR], and reliability coefficients for psychologi-
cal variables) and Pearson correlations between study variables were calculated
(a0 = 0.05). Intention-to-treat principles were used to provide an indication of
effects that are likely to occur for an entire sample, regardless of whether they
completed the training or post-testing (i.e., all participants were included in the
analyses with missing values substituted with the last score carried forward).
This conservative approach is recommended to inform future randomized con-
trolled trials of likely outcomes regardless of training (i.e., treatment) dose.3”
In addition, we conducted per-protocol analyses to examine outcomes that
occurred among participants who completed the term of classes and returned
for follow-up testing.

Psychological and physiological changes

To examine psychological and physiological changes that occurred over eight
weeks of pole dancing classes, a one-way Repeated Measures Multivariate Analy-
sis of Variance (MANOVA) was used to compare pre-program and post-program
scores for the variables under categories of body image, physical self-concept,
physical fitness, and body composition. Multivariate effects over time were fol-
lowed up at the univariate level using a Bonferroni-adjusted alpha criterion in
light of multiple comparisons (i.e., 0.05/number variables). Effect sizes for step
up test, sit and reach, body composition, and bone densitometry were calcu-
lated using Cohen’s d and interpreted as small (d = 0.20), medium (d = 0.50), and
large (d = 0.80).3% Non-parametric tests were used for psychological measures
(ordinal data) as well as flexed arm hang and visceral fat mass data, as viola-
tions of normality were observed using the Kolmogrov-Smirnov statistic. A Wil-
coxon Signed Rank Test was used to compare pre-to-post visceral fat mass scores
(a < 0.05). Effect sizes were calculated using Cohen’s r and interpreted as small
(r=0.10), medium (r = 0.30), and large (r = 0.50).394°
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Relationships between motivation-related variables and post-training
outcomes

To explore relationships between motivation-related variables (i.e., competence,
relatedness, autonomy, intrinsic motivation, variety, and group identification)
and post-training outcomes (i.e., body image, physical self-concept, physical fit-
ness and body composition), partial correlations were computed for each psy-
chological and physiological outcome variable while controlling for age and each
pre-training score (a<0.05). Specifically, these analyses were performed to demon-
strate the association between motivation-related variables and post-training
outcomes while partialling out the shared variance attributed to pre-program
scores on the outcome in question. Pearson correlations were also computed to
explore relationships between motivation-related variables (i.e.,, competence,
relatedness, autonomy, intrinsic motivation, variety, and group identification)
(ax < 0.05). Coefficients were interpreted as a measure of the strength of the rela-
tionship between variables from negligible (r < 0.1) to very strong (r > 0.9).4'

Results
Retention and adherence outcomes

The recruited sample included 76 adult females enrolled in beginner pole danc-
ing classes across eight local pole dancing studios. Five participants had par-
ticipated in pole dancing previously (reporting no regular participation for
over three years). In total, 68 females aged nineteen to 6o years (M, , = 28.74,
SD =9.72) completed the study (i.e., attended baseline testing, attended a term of
pole dancing classes, and returned for post-testing), resulting in a retention rate
of 89.5%. The adherence rate was 93.8% (M_,_, .= 15.01, SD = 2.37). Of the eight
participants who dropped out, one cited time concerns, one reported illness, one
reported injury, and five did not report reasons for failing to complete the term
of classes or attend follow-up tests.

Psychological and physiological changes

Intention-to-treat results are presented in Table 1, while per-protocol results are
presented as supplementary material (Table S1). As we were interested in the
observed effects of pole dancing, the below results focus on effect sizes; how-
ever, all results are presented in Table 1.
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Body image

Moderate-sized effects were observed for change in both body appreciation
and body satisfaction following eight weeks of pole dancing classes. Body
appreciation (BAS) increased from a median score of 3.30 to 3.80 (r = 0.45).
Although a negative moderate effect size (r = -0.38) was observed for the
figure rating scale, indicating that the difference between ideal and current
figure rating scores decreased (and therefore showing greater body satisfac-
tion following the classes), no differences were observed in pre-median and
post-median scores.

Physical self-concept

Moderate-to-large-sized effects were observed for change over time in the major-
ity of physical self-concept domains measured in this study. Increases were
reported in perceptions of sporting competence (= 0.30), coordination (¥ = 0.41),
strength (r = 0.53), and global esteem (r = 0.38). A small effect size was observed
for perceptions of endurance (r = 0.28), and flexibility (r = 0.18).

Physical fitness

Improvements occurred over time across all three physical fitness tests.
A large-sized effect was observed for change in strength (r = 0.49), with median
flexed arm hang time increasing from 0.00 to 3.25 sec. Small effects were observed
for change in cardiorespiratory fitness, with mean VO___ increasing from 37.44
to 38.36 ml-kg™-min™ (d = 0.26), and flexibility with mean sit and reach increasing
from 8.27 to 10.32 cm (d = 0.23).

Body composition

Mean baseline height and body mass were 1.67 m (range 1.53 to 1.87) and 65.13
kg (range 45.18 to 118.30 kg), respectively. Total body mass remained consistent
following eight weeks of pole dancing (d = 0.00). Less-than-small-sized effects
(d < 0.20) were observed for several body composition outcomes, including
slight increases in lean tissue percentages for total body (T0.53%, d = 0.08), trunk
(To.57%, d = 0.07), left arm (T0.61%, d = 0.11), and right arm (T0.85%, d = 0.15), as
well as a slight decrease in total fat percentage (10.51%, d = 0.08). Small yet signif-
icant changes were observed for visceral fat mass (113g, 7 =-0.16). No significant
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changes occurred for lean tissue percentage in the legs or bone densitometry
measures (Table 1).

Relationships between motivation-related variables and post-training
outcomes

Group identification (7 = 0.40), relatedness (r = 0.36) and competence (r = 0.49) were
positively correlated with body appreciation (p <0.01). Competence was also pos-
itively correlated with psychological outcomes of global esteem (r = 0.53), per-
ceived coordination (= 0.36), and perceived strength (r = 0.42, p <0.001) (Table 2).

There was a moderate to strong relationship between relatedness and group
identification (r = 0.75, p < 0.001). In addition, competence (r = 0.46), related-
ness (r = 0.64), autonomy (r = 0.63), variety (r = 0.57), and group identification
(r = 0.68) were positively associated with intrinsic motivation (p < 0.01). These
results, along with internal consistencies and descriptive statistics, are presented
in Table 3.

Table 3. Correlations, internal consistencies, means and standard deviations
for motivation-related variables.

Outcome variable 1 2 3 4 5 6

1 Group 0.92 .37 .65 .75 48 .68
identification

2 Perceived 0.93 73 .57 31 46
competence

3 Perceived 0.93 .85 .40 .63
autonomy

4 Perceived 0.96 .46 .64
relatedness

5 Perceived variety 0.88 .57

6 Intrinsic motivation 0.90

Possible range 1-7 1-7 1-7 1-7 1-6 1-7

Median (IQR) 6.00 5.60 5.80 6.08 5.40 6.85

(1.25) |(1.10) [(1.30) |[(1.17) |(1.00) [(0.43)

Cronbach « reliability coefficients are in bold along the diagonal
All correlations are statistically significant p <o.01
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Discussion

Despite recreational pole dancing being an increasingly popular form of physical
activity, researchers have yet to examine the feasibility of or quantify the longitu-
dinal outcomes associated with participation in recreational pole dancing. The first
aim of this study was to determine retention and adherence in pole dancing classes
at local studios. A total of 76 females were recruited over a twelve-month period
(six pole dancing terms). Retention (89.5%) and adherence (93.1%) were high, align-
ing with rates reported previously in dance studies.#* These results give an indica-
tion of the number of participants willing to commit and pay for a pole dancing
term (two classes a week for eight weeks) at a local studio. Because participants
paid standard commercial rates to attend pole dancing classes at a studio, it is pos-
sible that financial investment may have increased motivation to attend classes over
freely available programs. Our results provide insight into retention and adherence
rates of realistic community-based programs compared to those that are cost-free
and conducted in controlled environments (e.g., university facilities). Further, our
results provide insight into sample size inflation in future larger trials based on
reaching a necessary sample size while accounting for likely attrition.

The second aim of the study was to quantify the pre-to-post effects (and the
magnitude of those effects) of pole dancing classes on psychological and physi-
ological outcomes. Following eight weeks of classes, noteworthy improvements
were observed in psychological (body image and physical self-concept) and phys-
ical fitness (muscular strength, cardiorespiratory fitness and flexibility). These
results support findings from previous qualitative and cross-sectional studies on
pole dancing,>+'%'7 indicating that body image may improve following participa-
tion in pole dancing classes. Our findings also indicate that recreational pole danc-
ing classes may offer improvements in aspects of self-concept that are similar to
those observed in other forms of physical activity (e.g., Pilates [43] and dance genres
l44451). Although effect sizes for body composition changes were less-than-small in
magnitude, slight increases in lean mass were observed in the upper body (arms
and trunk), whereas no changes were observed in the lower body. These results
align with findings reported in a study comparing pole dancers to a sedentary
control group, whereby upper limb muscle (impedance ratio and phase angle) was
greater in pole dancers than in the control group and no differences were reported
in lower limb scores.”> Along with reported strength gains (i.e., flexed arm hang
time), these results indicate that pole dancing may be beneficial for those seeking
to develop upper body musculature and strength.9*3

A novel integration in this study was the ability to report visceral fat mass
using iDXA. Visceral adipose fat (fat deposited within the abdominal cavity) is
a predictor of cardiovascular disease, cancer, type II diabetes, and mortality.4%47
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The median visceral fat mass for participants in this study (pre 168 g, post 155
g) is comparable to the normative mean score (170 g) among female adults of a
similar age range.?® However, high end-range visceral fat scores reported among
females in the current study (pre 1,825 g and post 1,716 g) were much higher
than reported in female norms (360 g).2° These findings suggest that some females
participating in the study may be at greater risk of compromised health. Over the
eight-week period, visceral fat mass decreased slightly, indicating that participa-
tion in pole dancing may contribute to reductions in visceral adipose tissue. Con-
versely, no significant changes were observed in bone health measures. According
to the World Health Organization,* mean reported BMD, T-scores (comparison
to healthy young adults) and Z-scores (age-matched norm) were classified within
healthy ranges, signifying that the participant sample was not an at-risk group
for osteoporosis. The few studies reporting dance interventions to be successful
in improving bone mineral density have targeted adolescents or older adults and
have focused on lower-body weight-bearing dance styles rather than classes incor-
porating upper-body weight-bearing activity (e.g., ballet [49], dance aerobics 5, or
exergaming 51). As upper-body resistance training has been shown to increase
upper-body BMD in women,>* it is suggested that bone health measures, includ-
ing upper-body BMD, should be investigated in future pole dancing studies and
across women of all ages. Importantly, an increased intervention duration and/
or dosage may be required to observe significant improvements in bone health
measures (e.g., three days per week for twenty weeks [52).

Our third aim was to explore relationships between in-class experiences
(motivation-related factors) and program outcomes. To do this, we exam-
ined the extent to which perceptions of competence, relatedness, autonomy,
variety, intrinsic motivation, and group identification were associated with
psychological and physiological outcomes. Several interesting associations
emerged that may be worth exploring in future studies. First, group identi-
fication, relatedness, and competence were positively correlated with body
appreciation. Second, competence (i.e.,, a sense of accomplishment and
achievement) was also positively correlated with psychological outcomes
of global esteem and perceived strength. These results provide insight into
in-class factors, and therefore potentially modifiable targets for consider-
ation in future studies should researchers seek to maximize outcomes such
as body appreciation and physical self-concept—for example, investigating
the effectiveness of fostering an environment (e.g., training instructors in
need-supportive instruction [5354)) that promotes the satisfaction of psycho-
logical needs (i.e., competence, relatedness, and autonomy) on body appreci-
ation and physical self-concept.

We also explored relationships between motivation-related variables
of competence, relatedness, autonomy, variety, intrinsic motivation, and
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group identification. Interestingly, there was a moderate to strong relation-
ship between relatedness and group identification, supporting the notion
that relatedness and group identification are somewhat aligned with one
another.>>5 Results also revealed that perceptions of competence, related-
ness, autonomy, variety, and group identification were positively associ-
ated with intrinsic motivation. In support of self-determination theory,535°
our results demonstrate that the satisfaction of basic psychological needs
is associated with internalized forms of motivation.57:5% Further, our results
align with the adapted physical literacy and self-determination theory cycle
proposed by Stuckey et al.’® in the context of circus arts. The physical lit-
eracy cycle consists of a positive feedback process between active partic-
ipation, movement competence, confidence, and motivation,®°* and is
proposed to offer a unique holistic approach to well-being.®® The integration
of self-determination theory into the cycle points to the influence of the sat-
isfaction of basic psychological needs (i.e., self-competence, autonomy, and
relatedness) on self-motivation in a social context.’¥ Interestingly, group
identification was also strongly associated with interest/enjoyment, indi-
cating that feeling part of and identifying strongly with an in-group may
contribute to promoting intrinsic motivation in the context of pole dancing.
Results from previous studies have demonstrated that intrinsic motivation
predicts long-term adherence>®%2 and that group identification is associated
with positive health behaviours such as engagement in exercise.3® As such, it
is recommended that in future studies, researchers investigate the extent to
which intrinsic motivation and group identification predict engagement and
long-term adherence in pole dancing.

Limitations

It must be acknowledged that this study was exploratory in nature, and findings
are intended to inform the design of larger studies and trials. Although psycho-
logical and physiological changes occurred following a term of pole dancing
classes, the lack of a control group limits any inferences of causality, as we were
unable to control for threats to internal validity. The following factors may have
introduced bias—therefore, results must be interpreted with some caution, and
the direct application of results to randomized controlled trial design may be
hindered: (1) participants were required to pay for classes at a studio, and there-
fore the adherence rate may be specific only to situations where participants have
made a financial commitment; (2) the sample included participants recruited
via community-focused promotion (e.g., social media and news stories) by the
research institution and via promotion by pole dancing studios, and therefore
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results represent those with varying levels of intention to commence pole danc-
ing (for example, some participants had no prior interest in pole dancing prior to
seeing the news stories, whereas some already intended to sign up for classes at
a studio prior to hearing about the research study); (3) although instructors were
not purposefully made aware of research participants in their classes, it is possi-
ble that participants discussed study participation in class, and as such, delivery
and motivation bias from instructors may have occurred; (4) the beginner class
programs delivered at participating studios (i.e., specific skills taught, duration
spent on each skill, conditioning exercises and dance style) were not recorded
or collected —as course curriculum can vary between studios and instructors,
it is recommended that standardized class plans be developed and followed in
future studies to understand specific skills and elements of training that may
contribute to improving different physiological outcomes; and (5) classes were
delivered by 30 different instructors. Collecting information on teaching expe-
rience, competency, communication, and leadership style of instructors may be
beneficial in future studies to provide insight into characteristics that may influ-
ence psychological and physiological outcomes.

Several other limitations must be acknowledged. First, less-than-small and
small effect sizes were reported for body composition outcomes, indicating that
two pole dancing classes a week for eight weeks may not be an adequate dose
of training to observe substantive changes in body composition. Additionally,
no changes were observed in bone mineral densitometry. As such, it is recom-
mended that researchers consider increasing the length of the training interven-
tion in future studies (e.g., four or five months of pole dancing classes). Second,
the muscular strength and flexibility tests selected provide an indication of
improvements to a specific movement pattern or bodily region (i.e., sit and reach
measures forward flexion or hamstring and lower back flexibility; flexed arm
hang measures vertical pull strength). To understand the effects of pole danc-
ing on overall muscular strength and flexibility, it is recommended that future
investigations include a battery of tests that cover a range of movement patterns
and/or bodily regions. Finally, the sample was limited to females from the Perth
Metropolitan Area, and findings may differ among other groups such as males
or those from other regions or countries.

Conclusion

This is the first empirical longitudinal study to document the potential psy-
chological and physiological outcomes of participation in pole dancing classes.
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As improvements were observed in body appreciation, physical self-concept,
physical fitness, and body composition (although minimal), it is recommended
that these outcomes be considered in future studies and trials designed to inves-
tigate the effects of pole dancing on health and fitness. In addition, this feasi-
bility study provides estimates of anticipated effect sizes for these outcomes,
as well as an indication of retention and adherence rates that can be used for
sample calculations in future trials. Conceptually, this work provides insight
into potential motivation-related factors (i.e., needs satisfaction, variety, and
group identification) that may contribute to psychological outcomes (such as
body appreciation, perceived competence, and global esteem) associated with
participation in pole dancing, thus guiding the development of future investi-
gations of potentially modifiable factors to target to maximize outcomes from
pole dancing training.
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