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Abstract

Physical activity has a high importance for cancer patients. The present study aimed to evaluate the influence of ballroom
dancing on fatigue, body image, self-efficacy, and functional exercise capacity for patients with cancer. We collected data
among participants of a regular dance training program for cancer patients with a questionnaire including the Body Image
Scale (BIS), Brief Fatigue inventory (BFI), Short Scale for Measuring General Self-efficacy Beliefs (ASKU), and the
6-min walking test (6-MWT). 66 participants took part in the study, and among them, 39 participants also engaged in the
6-MWT: dance experience and the weeks of dance training were significantly associated with a higher walking distance in
the 6-MWT. Participants with dance experience showed higher self-efficacy scores than participants without. Participants
rated the influence of dancing on partnership positively. However, the dance training had no significant effects on fatigue or
body image. Ballroom dancing may improve functional exercise capacity, and dance experience may be associated with a
high self-efficacy and active lifestyle, which can be beneficial for cancer patients during and after treatment. Further studies
are needed to assess the influence of ballroom dancing more deeply on physical activity and fitness and to learn more on
impact on the partnership. As ballroom dancing seems to improve physical activity and wellbeing and can promote intimacy
between partners, this intervention has the potential to support cancer survivors in various levels.
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Introduction studied in recent years. Nayak and colleagues showed that a

low level of QoL was often associated with physical wellbe-

Cancer is an important concern with around half a million
new cases every year in Germany [1]. Therefore, quality
of life (QoL) among cancer patients has been extensively
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ing affected by fatigue [2].

Fatigue is the most frequent adverse event reported in
cancer patients with over 90% [3] and has been shown to
be a consequence of active treatment, but it may also per-
sist long term into post-treatment periods [4]. To improve
fatigue the National Comprehensive Cancer Network guide-
lines recommends non-pharmacological interventions such
as physical activity (PA) for all stages of cancer.

Another frequent studied influence on QoL of cancer
patients is body image, since the psychological wellbeing is
often affected by dissatisfaction with their body [2]. Altera-
tions of the body do affect many patients, because changes
can appear across different disease and treatment types [5].
These effects on the body are often leading to a negative
body image in cancer patients [6]. There are several stud-
ies assessing determinants like age, emotional distress, and
socioeconomical status that influence body image in can-
cer patients [6—11]. Furthermore, the influence of PA was
assessed and highlighted as a possible approach to improve
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patients QoL [12, 13]. Despite the benefits, lack of motiva-
tion, physical symptoms, fatigue and lack of time are often
barriers to PA [3, 14]. Therefore, it is highly important to
develop interventions that are feasible and empower the
patients to adhere to recommendations of PA. An important
concept in the empowerment of patients is the model of self-
efficacy [15, 16].

Dance promotes psychological benefits and improves
strength and anatomical flexibility [17]. A recent meta-
analysis investigated the feasibility and effectiveness of
dance interventions and found its significant positive effect
on mobility function and endurance performance in healthy
older adults [18].

An intervention, which combines a training feasible for
most people with biopsychosocial components might be
ballroom dancing [19]. There is only a very limited number
of pilot studies on ballroom dancing which show its potential
to improve QoL of cancer survivors [20, 21]. In 2015, we
started a project which offers regular ballroom dance train-
ing to patients and their partners. As we have shown, cancer
patients prefer a flexible training with regular classes that
is adapted to individual needs and fluctuating forces [20,
21]. In contrast, strict curricula with workout and several
trainings per week show a reduced adherence and exclude
patients with lower or variable fitness. This flexible training
with different levels increases wellbeing significantly [22].

Another unique trait of ballroom dancing is the possibility
to address partnership and interpersonal/intimacy concerns
by promoting intimacy through physical touch, verbal and
non-verbal communication, and by fostering enduring com-
mitment [20, 23].

The aim of the study was to assess the influence of a
regular ballroom dancing training on fatigue, body image,
and self-efficacy as well as on general physical capacity. The
ballroom dance training started 2015 in Berlin, as a private
initiative by three of the authors (IR, TW and JH) supported
by a foundation.

Patients and methods
Participants

Participants were recruited from attendees of the dance
training. Data were collected from cancer patients as well
as their healthy dance partners out of three groups of the
regular dance training. Dance partners could be partners,
friends, or relatives. We included patients of every age with
various types of cancer and disease status, who were either
still in or had finished treatment.

Most participants were attending the training for a longer
period prior to the study. Furthermore, throughout the study,

@ Springer

new participants took part in the training, mostly after they
attended a workshop offered by the founders of the training.

Considering their conditions and appointments for treat-
ment, regular participation was not a requirement in either
training or study.

Training

The training was offered once a week, and it was structured
in three different training groups based on learning progress
and dance experience. Beginners could join the first group
without any prior knowledge on dancing, participants with
basic knowledge or a fast learning pace could attend the sec-
ond group, and participants with experience who did need
less instructions would attend the advanced group.

Each training was a 90-min course structured in a war-
mup, two main parts including repetitions, theoretical and
practical instructions, a 15-min break in between and indi-
vidual pauses as needed. Course contents were standard
and Latin dances taught by a qualified professional dance
instructor.

Assessment

We collected data from September 2018 until July 2019 with
a self-developed questionnaire and the 6-min walking test.
Participants were asked to answer the questionnaire right
before training in the first, second, fourth, and again after
every 7 weeks of training to a total of eight times. The 6-min
walking test was done three times, first in the third week of
training, again after 20 weeks, and another after 22 weeks
of training.

For the questionnaire, we included three established
scales:

Body Image Scale (BIS): a short 10-item scale for assess-
ing body image changes in cancer patients with high reli-
ability (Cronbach’s alpha 0.93) and good clinical validity.
It was designed to be applicable regardless of cancer type
or treatment situation [5]. The original version was trans-
lated to a German version and re-translated into English
by another trained English-speaking person. Discrepancies
were revised and re-translated from German to English by
a third scientist, who did not know the original version or
the first translation.

Participants were instructed to rate the answers referring
to changes in the past week (0: “not at all”; 1: “a little”; 2:
“quite a bit”; 3: “very much”). Healthy persons were asked
to leave out questions referring to body image changes as
result of disease or treatment.

In case of missing scores, we computed the scores from
the mean of the items to which the respondents answered.

German Version of the Brief Fatigue inventory (BFI):
the BFI is a brief 9-item scale originally designed for
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assessing the fatigue level and severity in cancer patients
[24]. Evaluation of the German Version of the BFI con-
cluded it to be reliable (Cronbach’s alpha 0.92) and valid
for cancer and noncancer patients. It showed minor differ-
ences in the validation compared to the original version
[25]. A mean BFI fatigue score was calculated from the
nine BFT items.

The Short Scale for Measuring General Self-efficacy
Beliefs (ASKU) is a short 3-item scale assessing general
self-efficacy expectations with a good reliability (McDon-
alds’s omega 0.81-0.86) and validity [26]. A mean ASKU
score was calculated from the sum of scores and the answers
given.

The 6-min Walk Test (6-MWT) is an instrument to assess
functional exercise capacity, which was originally developed
and validated for cardiac and pulmonary patients [27, 28].
After evaluation of the psychometric properties, the 6-MWT
was recommended to assess the status of physical function-
ing and exercise capacity in cancer patients, since reliability
and validity seem comparable to healthy elderly and patients
with cardiac or pulmonary diseases [29].

We adapted the American Thoracic Society (ATS) Guide-
lines [27] for the 6-MWT to make the test feasible to the
situation and setting of the study. The testing course was a
24 m (8 m X 4 m) square in the undisturbed training room.
The length of the square was marked every 1 m. The turna-
round points were marked with obstacles.

Each test took place before training and the participants
measured and documented their pulse by themselves. Each
test was carried out in a group of 4 to 6 participants, who
were instructed to walk the outline of the square as closely
as possible and covering as much distance as possible by
choosing their own moderate pace during the given time. A
standardized encouragement was given [30], and the time
remaining was called out every minute. Participants were
stopped after 6 min and instructed to measure their pulse
while their total walking distance (the 6-MWD) in meters
was documented.

In addition, sociodemographic parameters, dance experi-
ence, tumor status, and treatment situation were obtained by
closed questions. We also obtained data on second diseases
and added an open question to self-report physical exercises.

Dance experience and physical activity were self-reported
items of the participants. Participants should state their
dance experience at the beginning of the study and report
the month of dance experience, if applicable. Participants,
who reported physical exercise aside the ballroom dancing,
were sorted in a dichotomous variable as physical active.

There were neither specific requirements for the period of
dance experience nor for the type or frequency of exercise.

A scale exploring the influence of the training on
the relationship of patients was also incorporated in the
questionnaire.

Statistics

We utilized IBM SPSS Statistics 25 for the data collection
and statistical analysis. For the influence of the dance train-
ing on partnership quality, we used descriptive statistics.

However, due to a high number of missing data, the lack
of independence between cases, and the heterogeneity of
the collective, we decided to do separate multilevel models
on the dependent variables “Fatigue,” “Body image,” “Self-
efficacy,” and “6-MWT” [31]. Within each model, we tested
on the influence of the dance training with primary predictor
variables: weeks of training (time variable) and dance expe-
rience. We also tested on possible secondary influences due
to sex, tumor status (patient or healthy partners), physical
exercise, and age. Furthermore, in every multilevel analysis,
we tested for possible interactions between the predictors
and the time variable. If a predictor shows a significant inter-
action with the time variable, it means that the groups rep-
resented by the predictor variable (for example sex) develop
differently over time. If the interactions were not significant,
we run the model without it.

For the analysis, we combined the overall 45 training
weeks to five groups of 9 weeks of training each. Within
these groups, we aggregated the individual mean scores of
the weeks within a group.

The 6-MWD is known to be affected by factors like dif-
ferences in cohort, encouragement, corridor length, and fre-
quency of retest, age, height, weight, as well as gender [27,
32]. Due to the deviating terms of our test conditions and
protocol, we did not use reference equations from healthy
adults [33-35]. The primary question was whether the par-
ticipants had a significant improvement in their functional
exercise capacity after a few weeks of training. Therefore,
we used the absolute values of the 6-MWD for our analysis
to express change in their general fitness.

We included data of cancer patients and their healthy
partners in the analysis. Their allocation was based on the
variable tumor status. Tumor status “yes” indicates a cancer
patient, while “no” indicates a partner.

Results

All in all, 66 participants took part in our study. Demo-
graphic data are shown in Table 1.

Nearly one third of the participants were between 56
and 65 years old (n=20; 30.3%) and most were between
66 and 75 years old (n=26; 39.4%). There were more
female (n=39; 59.1%) than male (n=27; 40.9%) par-
ticipants. There were 38 (57.6%) cancer patients and 28
(42.4%) healthy dance partners. Breast cancer and its
combination with other tumor types were the most com-
mon diagnosis (n=20; 52.6%). A majority of 28 patients
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Table 1 Demographic data (n=66)

Table 1 (continued)

Characteristic Patients Partners Characteristic Patients Partners
(n=38) (n=28) (n=38) (n=28)
No % No % No % No %
Age + Radio, Others 1 2.6
<45 years 10.5 0 Metastasis
46-55 years 7 184 3 107 + Endocrine therapy 1 2.6
56-65 years 10 263 10 357 +0P 1 2.6
66-75 years 13 342 13 464 + OP, Radio, Endocrine, Others 1 2.6
>75 years 1 2.6 0 +OP, Chemo 2 53
No data 3 79 2 71 + OP, Chemo, Others 1 2.6
Gender + OP, Chemo, Radiotherapy 1 2.6
Female 30 789 9 321 + Cancer recurrence, OP, Chemo 1 2.6
Male 8 21.1 19 67.9 + Cancer recurrence, OP, Chemo, Others 1 2.6
Types of tumor + Cancer recurrence, OP, Chemo, Radio 1 2.6
Breast 16  42.1 Secondary diseases
and Lung 1 2.6 Diabetes 3 79 0 O
and Gynecologic 1 2.6 + Cardiovascular diseases 1 26 0 O
and Lymphoma 1 2.6 Cardiovascular diseases 1 26 0 O
and Melanoma 1 2.6 + Others 3 79 1 36
Colorectal 2 5.3 Other 7 184 3 107
and Hepatic 2 53 No secondary diseases 15 395 16 571
Pancreatic No data 8 211 8 28.6
and Esophageal 1 2.6
Kidney 1 2.6
Lymphoma 1 2.6 (73.7%) were diagnosed over a year ago but less than
Melanoma 2 5.3 10 years ago. Information about secondary diseases was
Gynecologic 253 given by 15 patients (39.5%) and 4 partners (14.3%).
Oropharyngeal 253 Out of the 66 participants, 27 answered the question-
Thyroid cancer 1 2.6 naires only and 39 (23 patients and 16 partners) took part
Prostate cancer 2 5.3 in the 6-MWT as well as the questionnaires distributed.
Brain tumor 1 2.6
Lung cancer 1 2.6
Time since first diagnosis Results related to the influence of the dance
> 1 month and < 1 year 3 7.9 training
> 1 year and < 10 years 28 737
> 10 years 6 158 Partnership quality
No data 1 2.6
Previous treatment The participants were able to evaluate the influence of the
Chemotherapy 253 dancing on their relationship on a scale from — 4 to +4,
Operation 253 while a score of 0 means no influence on the relation-
+Radiotherapy 379 ship. Overall, both partners and cancer patients rated the
+Radio, Endocrine therapy 9 237 influence of dancing on their partnership as positive. The
+Radio, Endocrine, Others 253 healthy partners evaluated the influence on their partner-
+Chemo 1 26 ship with 2.03 in the first weeks. The score rose to 3.0 in
+ Chemo, Radio 253 the last weeks of training, showing a positive trend over
+Chemo, Radio, Endocrine 253 time. Although tumor patients scored overall lower values,
Cancer recurrence their mean score of 1.84 in the first weeks also slightly
+0P 1 26 rose to a mean of 2.0 in the last weeks (see Figure S1).
+ OP, Chemo 1 2.6
+ OP, Radio, Endocrine, Others 1 2.6
+ OP, Chemo, Radio, Endocrine, Others 1 2.6
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Fatigue

Cancer patients started with a mean of 3.89 (SD 2) in their
fatigue scores. Healthy partners started with a mean of 2.71
(SD 1.83) in their fatigue scores on a scale from 0 to 10.

The dance training did not have any influence on fatigue
since weeks of training (p =0.581), and dance experience
(p=0.348) did not significantly predict changes in fatigue
(see all predictors in Table 2).

Body image

Cancer patients started with a mean of 0.89 (SD 0.69) in
their body image scores. Healthy partners started with a
mean of 0.49 (SD 0.69) in their body image scores on a
scale from O to 3.

The dance training did not have any influence on body
image since weeks of training (p =0.156), and dance experi-
ence (p=0.639) did not significantly predict changes in body
image (see all predictors in Table S1).

Self-efficacy

Cancer patients started with a mean of 4.02 (SD 0.95) in
their self-efficacy scores. Healthy partners started with a
mean of 4.21 (SD 0.63) in their self-efficacy scores on a
scale from 1 to 5.

There was a significant association between prior dance
experience and changes in self-efficacy. On average, partici-
pants with no prior dance experience did score 0.64 times
lower on self-efficacy than participants with dance experi-
ence, [F (1, 37.16)=9.87; b=-0.639, 1 (37.16)= —3.14;
p=0.003; CI —1.05, —0.23] (see Fig. 1 and Table S2).

The weeks of dance training did not influence self-effi-
cacy (p=0.159) (see all predictors in Table 3).
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Weeks of training

== NO Dance experience Dance experience

Fig. 1 Influence of dance experience on self-efficacy separated for
participants with and without former dance experience (n=63). Self-
efficacy values could vary between 0 (lowest) and 5 (highest)

6-MWT

The 6-MWT was done three times, and all participants were
able to complete without resting and no adverse events did
occur. Cancer patients started with a mean of 477.1 (SD
50.1) in their walking distance. Healthy partners started with
amean of 471.8 (SD 44.8) in their walking distance.

There was a significant association between the dance
training and changes in the walking distance. The more
weeks of ballroom dance training the participants did, the
more distance they were able to walk in the 6-MWT; [F (2,
27.54)=62.15, p=0.000][(see all predictors in Table 4 and
further in Table S3).

Furthermore, participants without dance experience
and participants with dance experience vary in their walk-
ing distance over the course of the training weeks, (F (2,
27.69)=8.51, p=0.001] (see Fig. 2). In the beginning

Table 2 Estimates of fixed

. Parameter Estimate  SD df t-value p-value  95% CI
effects on Fatigue
Lower Upper

Intercept 8.727 1.670  42.532 5226 .000 5.358 12.096
Week 01-09 0 0

Week 10-18 110 322 88.737 342 733 —-.530 751
Week 19-27 —.262 322 84.871 —-.812 419 —.903 379
Week 28-36 —.460 417 88.297 —-1.103 273 —1.290 .369
Week 37-45 —.436 474 88.188 —-.920 .360 -1.378 .506
Sex female vs. male —.231 .548 36.720 —-422 676 -1.341 .879
Tumor status no vs. yes —.897 .506 37.617 -1.774 .084 -1.921 127
Dance experience no vs. yes  —.457 481 37.438 —.950 .348 —-1.430 517
Exercise no vs. yes 1.086 .820 48917 1.326  .191 —.561 2.734
Age —.075 .024 42228 -3.179 .003 —.122 —-.027

Significant (p <.05) are highlighted in bold font

CI confidence interval, df degree of freedom, SD standard error
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Table 3 Estimates of fixed

Parameter Estimate SD  df t-value  p-value 95% CI
effects on self-efficacy

Lower  Upper

Intercept 4.538 709 40.406 6.398 .000 3.105 5.971
Week 01-09 0 0

Week 10-18 218 158 86.131 1.384 .170 —.095 532
Week 19-27 .025 .166  81.801 .148  .883 —-.306 .355
Week 28-36 216 202 81.895 1.073 286 —-.185 .618
Week 3745 .070 214 84.505 326 745 —-.356 495
Sex female vs. male —.251 237 35701 -1.056 .298 —.732 231
Tumor status no vs. yes —.060 243 57.570 —.245 807 —.547 427
Dance experience no vs. yes —.639 203 37.155 -3.141 .003 —-1.051 -.227
Exercise no vs. yes .109 350 45.871 311 757 —.595 812
Age —-.002 .010 40.151 —.245 .807 —.023 018
Week 01-09 * Tumor status no vs. yes 0 0

Week 10-18 * Tumor status no vs. yes —.056 235 83.178 —.240 811 —-.523 411
Week 19-27 * Tumor status no vs. yes .102 245 81.236 416 .679 —.385 .588
Week 28-36 * Tumor status no vs. yes —.821 304 82.164 —-2.700 .008 —-1.425 -.216
Week 37-45 * Tumor status no vs. yes .194 358  82.084 541 .590 —.518 905

Significant (p <.05) are highlighted in bold font

CI confidence interval, df degree of freedom, SD standard error

Table 4 Estimates of fixed

Parameter Estimate SD df t-value  p-value 95% CI
effects on 6-MWT

Lower Upper

Intercept 658.514  59.614 25.163 11.046 .000 535.778  781.251
Week 01-09 0 0

Week 19-27 2.998 8.730  28.358 343 734 —14.875 20.871
Week 37-45 81.207 9.642 27317 8.422  .000 61.434  100.981
Sex female vs. male —44.196 18405 24402 -2401 .024 —-82.149 —-6.242
Tumor status no vs. yes —-4.631 17.111  25.143 -.271 7189 —39.863 30.600
Dance experience no vs. yes ~ —35.672 18.746 32.294 —-1.903 .066 —73.842 2.499
Exercise no vs. yes —11.241 29.288 23979 —-.384 .704 —71.692 49.209
Age -2.317 .853 25355 -2714 .012 —-4.073 —.560
Week 01-09* 0 0

Dance experience No vs. Yes

Week 19-27* 59.817 14.588 28.032 4.101  .000 29.937 89.697
Dance experience no vs. yes

Week 37-45%* 22752 16.525  27.660 1.377 180 —-11.116 56.620

Dance experience no vs. yes

Significant (p <.05) are highlighted in bold front
CI confidence interval, df degree of freedom, SD standard error

(week 1-9), participants with no dance experience walked 29.94, 89.70]. But then again, in the last weeks, the overall
almost 35.67 m less than participants with dance experi-  walking distance between the two groups is comparable
ence; [b=-35.672, t (32.29)= —1.90, p=0.066]. How- (p=0.180). Participants with dance experience showed a
ever, with 19 to 27 weeks of training, participants with  significant positive development in walking distance from
no dance experience walked 59.82 m more than their the first weeks to the last weeks of training; [b=81.21, ¢
counterparts [b=59.817, t (28.03)=4.10, p=0.000, CI ~ (27.23)=8.42; p=0.000].

@ Springer



Medical Oncology (2021) 38:15

Page7of10 15

600
€
c
© 550 =
o
c
(%]
oo 450
c
<
g 400

Week 1-9 Week 19 - 27 Week 37 - 45

Weeks of training

No Dance experience Dance experience

Fig.2 Development of the walking distance (6-MWT) over the train-
ing weeks, separated for participants with and without dance experi-
ence (n=39)

Results of the not dance-related secondary
predictors

Fatigue

On average fatigue was significantly lower in older partici-
pants than in younger ones. The analysis showed that every
additional year of life did predict a 0.075 times lower fatigue
value [F (1, 42.23)=10.10; b=—-0.075, 1 (42.23)= —3.18,
p=0.003, CI —0.12, — 0.03) (see Figure S2).

For all other parameters, we did not find any influence on
fatigue: sex (p =0.676), tumor status (p =0.084), and physi-
cal exercise (p=0.191) (see all predictors in Table 2).

Body image

There were no secondary factors that predicted changes in
body image: sex (p =0.148), tumor status (p=0.153), physi-
cal exercise (p=0.976), and age (p =0.286) (see all predic-
tors in Table S1).

Self-efficacy

Healthy partners and tumor patients did vary in their devel-
opment of self-efficacy over the course of the training weeks
[F (4, 80.02)=2.52; p=0.048] (see Figure S3 and Table S2).

At baseline (week 1-9), the scores of the patients and the
healthy partners were comparable, [b=—0.060, t (57.57)=
—0.25; p=0.807, CI=-0.55, 0.43]. There were no signifi-
cant differences between the partners and the patients in
self-efficacy in week 1 to 27. But after 28 to 36 weeks of
training, healthy participants scored 0.82 times lower in con-
trast to the tumor patients, [b=—0.821, t (82.16)= —2.70,
p=0.008, CI —1.43, —0.22].

In the weeks after (37 to 45), there was again no signifi-
cant difference for self-efficacy values between patients and
healthy partners. In conclusion, while tumor patients scored

overall slightly higher values over the course of all weeks of
training in self-efficacy, the healthy partners did vary in their
values, with significant lower values after 28 to 36 weeks of
training (see Figure S3).

For all the other parameters, we did not find any signifi-
cant influences on self-efficacy: sex (p =0.298), physical
exercise (p=0.757), and age (p=0.807) (see all predictors
in Table 3).

6-MWT

Sex and age did significantly influence the walking distance.
Female participants walked overall 44.20 m less than male
participants [F (1, 24.40)=5.77, b=—44.196, t (24.40) =
—2.40,p=0.024, CI —82.15, — 6.24).

Older participants walked less than younger ones. Each
year of life did predict a 2.32 m lower walking distances, [F
(1,25.36)=7.37,b=—-2.317,1(25.36)= —2.71,p=0.012,
CI —-4.07, —0.56) (see all predictors in Table 4).

Discussion

Our study was designed to investigate efficiency of ballroom
dancing on cancer patients and their healthy partners. The
dance training was introduced as alternative physical activity
with positive effects on the patients’ wellbeing and possibly
improvement of fitness and partnership quality in our previ-
ous studies [21-23].

In this study, we found that prior dance experience and
the weeks of dance training were significantly associated
with an improvement in functional exercise capacity. Par-
ticipants with dance experience showed a significant positive
development in 6-MWD from the first to the last weeks of
the dance training. The participants without dance experi-
ence walked less distance in the first weeks of training but
showed a significant gain in walking distance after 19 to
27 weeks of training. After 45 weeks of training, all partici-
pants showed a higher walking distance, which indicates an
improvement in their functional exercise capacity.

This goes in line with the recommendation that exer-
cise should be an essential part of the supportive therapy
of cancer patients because of its improvement to physical
functioning and QoL and should follow the American Col-
lege of Sports Medicine (ACSM) guidelines [36, 37]. A sys-
tematic review from 2017 showed that exercise at moderate
intensity is beneficial in QoL and in muscular and aerobic
fitness for patients with cancer-in and post-treatment [38].
Another systematic literature review found that dance of
any style improves strength, endurance, and balance as well
as functional fitness in elderly [39]. A recent multidiscipli-
nary roundtable concluded that aerobic training as form of
endurance training, a combination of aerobic and resistance
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training, was safe and recommended for cancer survivors
[37]. Lankford and colleagues found that the intensity of
recreational ballroom dance can be used to meet the physical
activity requirements of the ACSM guidelines for improving
cardiorespiratory fitness and management of chronic dis-
eases [40]. Ballroom dance training does not only meet the
criteria for moderate-vigorous aerobic exercise but seems
to be a good choice for long-term compliance of physical
activity and participation [40—42].

Studies also showed a superior performance of long-term
dancers in comparison to non-dancer control groups on cog-
nitive, motor, and sensory functions, with the implication
that advanced dancers maintain an active lifestyle and a
general level of physical activity and fitness [19, 43, 44].
The lower walking distance of participants without dance
experience in the beginning of our study could be associated
with a lower general physical activity. The gain in walking
distance after several weeks of training would support the
influence of the training on general fitness.

Additionally, we found that dance experience predicted
self-efficacy. Since participation with dance experience
indicated a certain level of physical activity, this might be
explained by a positive correlation between physical activity
and self-efficacy found in other studies [45, 46]. Respec-
tively, participants with no dance experience showed lower
self-efficacy scores but were still comparable with the means
of the general population, whereas the long-lasting dancers
in our study had values that were slightly above the means
of the general population [26]. This goes in line with the
results of various studies that highlight that patients with
high levels of self-efficacy effectively engage in exercise,
healthy dietary habits and other positive strategic coping
behavior [16, 47, 48].

Although studies suggested that physical exercise inter-
ventions effectively improve body image among breast
cancer patients and cancer survivors [12], neither weeks of
dance training, nor other predictors did predict changes in
body image in our study. Age could be a contributing factor
for this, because studies found that a negative body image
and coping with body changes due to cancer treatment were
worse in younger woman than in older patients [6, 8, 11,
49]. King and colleagues suggested this may be because of a
change in priorities in age and life stage with less importance
on physical appearance for their physical attractiveness and
femininity [49].

There are different limitations in this study. On the one
hand, the trainings course was designed to be flexible and
open to the real-life needs of the cancer patients and their
partners. On the other hand, this led to a constant fluctua-
tion in participation, with missing data and different starting
points in the training. It was, therefore, necessary to modu-
late the dataset, meaning to sum up the training weeks to
have enough participants in each week block for a stable
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analysis, which led to a loss of individual information per
week. The sample was very specific in age, experience of
this training, and heterogeneous in terms of cancer type and
treatment status. There was no report of the constellation of
dance partners, so the healthy partners and cancer patients
could not be associated to one another. Therefore, individual
changes within the partnership could not be assessed. The
6-MWT had various changes in our protocol in compari-
son to the official guidelines as reported above. Despite the
changes, our study shows similar results to previous papers.
Furthermore, the rather long-time interval between the three
6-MWTs was the preferable option for establishing a con-
tinuous training over a longer period to improve physical
condition since training was offered just once a week.

Conclusion

The findings of this study support that ballroom dancing may
improve functional exercise capacity and long-term partici-
pation may be associated with a high self-efficacy and active
lifestyle. Further evaluation should investigate the benefits
on partnership, fatigue, and body sensation/awareness in
cancer patients in a bigger sample with a wider range of age.
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