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Abstract

absent or poor.

Background: Pain is part of the everyday life of professional dancers. It can indicate health risks and impair the ability
to work. Suitable screening tools can be used to identify pain and its risk potential. A comprehensive, multidimen-
sional, differentiated assessment tool for pain in professional dance does not currently exist.

Methods: An initial questionnaire was developed in German and English and was assessed in a qualitative pretest.
In a field study with a cross-sectional design including n =72 dancers from Germany (n =36 responses each in the
English and German language versions), the questionnaire was optimized by item analysis, its psychometric proper-
ties (dimensionality, construct validity, reliability) were examined and the ability of the pain dimensions to classify the
subjective ability to work in training was analyzed (ROC analysis).

Results: The developed Multidimensional Pain Questionnaire in Professional Dance (MPQDA) was reduced and opti-
mized in its psychometric properties. Following questions were reduced in their items or answer categories: pain
localizations (from 20 to 15 regions), accompanying symptoms (from 6 to 3 items), sensory and affective pain quality
(from 20 to 10 items), pain frequency (from 4 to 3 answer categories), and the motives of working with pain (from 14
to 12 items). Regarding the subjective ability to work in training, the variables of the ability to work in rehearsals and
in performances, as well as the accompanying symptoms of tension and mobility restrictions, showed a relatively
good classification ability (Area under the Curve (AUC) > 0.7 in the 95% confidence interval) and significant, moder-
ate to strong correlations (Somers'D > 0.25, p < 0.05). The classification ability of the other pain dimensions was largely

Conclusion: The MPQDA differentiates various pain dimensions in professional dancers and is available in a compat-
ible manner in German and English. The clinical relevance needs to be explored further in the future.

Keywords: Pain, Professional dance, Questionnaire, Validity, Reliability, ROC analysis

Background

Experiencing pain is unavoidable for dancers, especially
for those who enter a professional career. Pain is con-
sidered ‘everyday’ or ‘normal’ amongst dancers [1, 2].

*Correspondence: J.haenel@med.uni-frankfurt.de

! Institute of Occupational, Social and Environmental Medicine, Goethe-
University Frankfurt am Main, Theodor-Stern-Kai 7, 60590 Frankfurt, Germany
Full list of author information is available at the end of the article

B BMC

Various studies have revealed a high prevalence of pain,
including that of Thomas and Tarr [3] who were able to
identify pain associated with dancing in 78% of (pre-)pro-
fessional contemporary dancers. In the study by Jacobs
et al. [4], pain was found to impair dancing in 38.8% of
ballet dancers and 45.1% of modern dancers. Several
studies of ballet dancers in Sweden have demonstrated a
very high 12-month prevalence of musculoskeletal pain
of over 90% [5-7].
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According to the International Association for the
Study of Pain (IASP), pain is ‘an unpleasant sensory and
emotional experience associated with, or resembling
that associated with, actual or potential tissue damage’
[8]. In addition, pain is a complex construct with various
dimensions. Birbaumer and Schmidt’s pain model differ-
entiates between sensory, affective, vegetative and motor
components, pain assessment and pain behavior [9].
Furthermore, the temporal course, in the sense of acute
and chronic pain [9], is an important dimension. Pain is
understood as being a personal experience influenced by
biopsychosocial factors [8]. In the course of life experi-
ence, a concept of pain is acquired [8].

In the socio-cultural context of dance, pain is not prin-
cipally experienced as ‘negative’ (‘bad’ pain/injury pain),
but can also be experienced as a ‘positive’ sensation
(‘good’ pain/performance pain) [1-3, 10]. Pain is more
or less perceived as a health and occupational threat
by dancers. ‘Positive’ pain is primarily associated with
achievement, improvement and an increase in pain tol-
erance. In contrast, ‘negative’ pain impairs dancing and
can cause consequential disorders [1-3]. However, the
described experience of positive pain is not a phenom-
enon specific to dance, but can be observed in athletes in
general [11].

Due to the unavoidable confrontation with pain in
dance, dancers have to find a way to deal with it. Often,
however, no conscious addressing or coping emerges in
pain behavior; rather, pain is often ignored and dancing
continues regardless [1-3]. This behavior carries various
health risks, including chronicity and the provocation of
consequential injuries [2, 3]. This pain coping and pain
behavior are similarly common in athletes.

Since the body is highly relevant as a working tool in
dance [12], musculoskeletal pain can threaten the pro-
fessional practice and, thus, the livelihood of dancers. In
order to prevent health and occupational impairments, it
is important to identify the risk potential of pain in pro-
fessional dancers by using appropriate screening tools.
According to the characteristics of different pain dimen-
sions, such as intensity or the temporal course, pain can
signalize a health risk to a more or less extent. Becoming
aware of and reflecting on the characteristics of pain can
be important not only for dancers but also for health care
providers. Depending on the pain assessment, appropri-
ate pain management should be applied.

Various pain measurement instruments already
exist [13]; there are also specific pain assessments for
dance. The Self-Estimated Functional Inability because
of Pain (SEFIP) is a screening questionnaire developed
for dance [14]. Fourteen body regions are rated on a
five-point scale from ‘very well’ (=0) to ‘cannot work
in the production because of pain’ (=4) [14]. However,
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the questionnaire has deficits; these include, for exam-
ple, combining the dimensions of pain intensity and
the ability to work in dance which should be recorded
separately. The Dance Functional Outcome Survey
(DFOS) [15] has also revealed heterogeneity in the pain
dimensions in the classification of pain. The response
option ‘I have occasional pain with strenuous dance or
exercise. I don’t think that things are entirely back to
normal. Limitations are mild and tolerable if I am care-
ful’ [15] contains information on temporal occurrence
of pain, on pain occurrence under mechanical stimuli,
on pain assessment, on functional limitations and on
behavior. In addition, the DFOS focuses on functional
requirements in dance [15] rather than pain as a spe-
cific construct. Lampe et al. [16] emphasize the need
for the development and validation of differentiated
pain assessment instruments in dance, taking into
account the sociocultural circumstances. Although
there are many similarities in pain experience and
behavior between dancers and athletes, sociocultural
circumstances are different. In professional dance exist
specific work structures, such as working in training,
rehearsals and performances [12]. Furthermore, there
are certain social actors in the lifeworld of dancers that
can influence the experience and behavior of pain. For
example, choreographers can put pressure on dancers
[1]. In order to address the sociological component in a
biopsychosocial pain assessment tool, it is necessary to
include characteristics of the lifeworld of professional
dancers.

The aim of this research was to develop a Multidi-
mensional Pain Questionnaire for Professional Dance
(MPQDA). The questionnaire was developed for pilot-
ing in Germany, as the authors had good field access
into the dance scene for this country. A challenge in the
questionnaire’s development in Germany was to create
an equivalent questionnaire in both German and Eng-
lish, since the working language in the dance scene is
often English. The questionnaire was initially developed
on the basis of theory and content considerations (face
validity). As differences in the understanding of the
questionnaire are conceivable, depending on the lan-
guage version, a qualitative pretest was completed with
five dancers with different linguistic backgrounds. In
a pilot study, the psychometric properties were exam-
ined and optimized on the basis of cross-sectional data.
This step was carried out for the total sample as well as
in comparison of the language versions. Furthermore,
it was investigated as to what extent the pain dimen-
sions of the MPQDA can classify the subjective ability
to work with pain in training (dance technique classes)
as a relatively permanent and standardized component
in the daily work of dancers.
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Methods
Figure 1 illustrates the development process of the
questionnaire.

Initial content of the questionnaire

The Multidimensional Pain Questionnaire in Dance
(MPQDA) is based on the survey by Lampe et al. [17,
18] concerning pain in semi- and non-professional
dance, which was then modified and adapted for pro-
fessional dancers. The theoretical basis is Birbaumer
and Schmidt’s pain model [9]. In addition, the time
course was considered with regard to acute and chronic
pain [9, 19, 20]. The questionnaire includes the follow-
ing blocks (questions contents are in parentheses):

(a) prevalence and localizations (three-month pain
prevalence, pain localizations, localization of most
severe pain, accompanying symptoms)

(b) subjective sensation of pain (pain intensity, sensory
and affective pain quality)
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(c) temporal course of pain (pain duration and fre-
quency, sudden/creeping onset of pain, pain occur-
rence under mechanical stimuli)

(d) pain assessment (positive/negative pain)

(e) pain behavior (subjective work ability, motives for
working with pain)

Block a) contained the three-month pain preva-
lence collected via a no/yes selection during or within
24 h after working time (training, rehearsals, and per-
formances). Only participants who reported pain
answered the subsequent pain questions. The period
of three months was based on the survey period of
the validated Pain Sensation Scale (SES) according to
Geissner [21]. Pain localizations in the previous three
months were inquired by multiple selection from six
categories of the head and trunk region, six categories
of the upper extremity (right and left, respectively)
and eight categories of the lower extremity (right and
left, respectively). The selection options were based on
existing assessments such as the Nordic Musculoskel-
etal Questionnaire (NMQ) [22] or the Self-Estimated

Step 1: Initial questionnaire

 Content: Operationalization of pain dimensions on the basis of the Birbaumer and
Schmidt’s pain model, taking into account dance-specific characteristics; online

construction in English and German
« Purpose: to create a basis for the questionnaire development

Step 2: Qualitative Online-Pretest

 Content: Online-Pretest with n = 5 dancers with different linguistic backgrounds

(opportunity to comment on the questionnaire)

* Purpose: to examine the practicability and comprehensibility of the language versions

Step 3: Field study data collection

* Content: Online survey of professional dancers in Germany (non-probabilistic

sampling, a minimum of n=50 participants)

* Purpose: to create data basis for quantitative optimization and validation of the

questionnaire

Step 4: Data analysis and item selection

« Content: Descriptive statistics comparing the language versions; testing of scales in the
total sample and in the subsamples of the language versions (inter-item correlations,
convergent/divergent validity, Cronbach's alpha); modifications of the questionnaire

* Purpose: to improve the questionnaire and test its psychometric properties; creation of

the final questionnaire

Step S: Examination of the classification ability with regard to the subjective ability

to work in training

» Content: Receiver-Operating-Characteristics (ROC) analysis; correlations

 Purpose: to examine the classification ability with regard to the subjective ability to
work in training (training is a permanent and standardized component in the daily work

of dancers)

Fig. 1 Development process of the Multidimensional Pain Questionnaire in Dance (MPQDA)
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Functional Inability because of Pain (SEFIP) [14]. In the
subsequent question, the most affected region was to be
selected from these categories of localizations, to which
all further pain questions referred. On a four-point
ordinal scale from ‘not’ (=0) to ‘very’ (=3), accompa-
nying symptoms (tension, redness, swelling, warming,
restrictions of mobility and resilience) were asked.

Block b) contained the average perceived pain inten-
sity on the 11-point Numeric Rating Scale (NRS) from
‘no pain’ (=0) to ‘worst conceivable pain’ (=10) [13].
Furthermore, pain quality was assessed by rating twelve
sensory and eight affective adjectives on a four-point
ordinal scale ranging from ‘does not apply’ (=0) to
‘applies exactly’ (=3). The scale was based on existing
pain adjective lists: McGill Pain Questionnaire (MPQ)
by Melzack [23], the Pain Sensation Scale (SES) by
Geissner [21] and the Pain Description List (SBL) by
Korb and Pfingsten from the German Pain Question-
naire (DSF, version 2015.2) [24, 25]. The adjectives were
chosen from content considerations which were based
on the dancers’ descriptions of pain in Thomas and
Tarr’s study [3].

In block c), the duration of pain was surveyed using
five categories ranging from a maximum of one week to
longer than six months. The time periods were oriented
to the classification of acute, subacute and chronic pain
[9, 20]. The pain frequency in the selected period could
be chosen as a subcategory from ‘only once’ (=0) to
‘permanently’ (=3). Furthermore, the manner of pain
occurrence was asked, i.e., if it occurred as a sudden trau-
matic event, as a creeping process, as an occurrence of
pain within 24 h after working time or ‘in another way’
(with the option of an open entry). The frequency of pain
occurrence under the mechanical stimuli of weight-bear-
ing and movement, or at rest, was asked on a four-point
ordinal scale from ‘never’ (=0) to ‘permanently’ (= 3).

In block d), an 11-point bipolar rating scale was used
to record the pain assessment with regard to ‘good/posi-
tive’ pain as rather harmless and not disturbing (values
from+1 to+5) and ‘bad/negative’ pain as alarming and
disturbing (values from -1 to -5). There was the oppor-
tunity to choose the middle of the scale (=0) if the pain
could not be classified as ‘good’ or ‘bad’

Block e) asked whether work was done in training,
rehearsals or performances despite experiencing pain
(subjective ability to work); response options were ‘No’
(=2), “Yes, with limitations’ (=1) and ‘Yes, without
limitations’ (=0). If work was carried out despite pain,
motives for this behavior were subsequently asked. Four-
teen items formulated on the basis of the known motives
for dancing with pain or injury from the literature [1, 4,
26] were rated on a four-point ordinal scale from ‘does
not apply’ (=0) to ‘applies exactly’ (=3).
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Sociodemographic and health-related information
were recorded as co-variables; these included gender,
age, height, weight, injuries, diseases and smoking.
Information on the participants’ professional practice
included the years of professional work as a dancer,
the employment relationship (freelance/salaried), the
predominant dance style (classical/neoclassical, con-
temporary/dance theater, musical/revue, other) and
information on the average amount of training, rehears-
als and performances in hours per week.

Online construction and pretest of the questionnaire

The questionnaire was provided via the survey server
SoSci Survey [27] in German and in English. The
authors (German native speakers, English as a sec-
ond language) translated the questionnaire from Ger-
man into English and the translation was subsequently
checked by an English native speaker (German as a sec-
ond language).

In order to examine qualitatively the practicability and
comprehensibility of the German and English versions,
an online pretest was conducted [28]. The pretest was
conducted from 22/05/2019 to 07/06/2019 by five danc-
ers with different linguistic backgrounds (mother lan-
guage English, German or another). Two questionnaires
were completed in the German version and three in the
English version. In the pretest, comments were permit-
ted in addition to the regular response. Furthermore,
additional questions (e.g., on the meaningfulness of the
questions and ordering) were asked, based on recom-
mendations available on the construction of written sur-
veys [29-31]. Minor adjustments were then made as a
result of the pretest (e.g., the word ‘currently’ was added
to the question about injuries).

Study design and population

In a pilot study, the questionnaire was field-tested and
optimized using cross-sectional data. A sample size of
at least n=>50 was sought, a size which is recommended
as a minimum requirement for validation studies [32].
The target group included professional dancers in Ger-
many above the age of 18 with sufficient German or
English language skills. Excluded individuals were per-
sons younger than 18 years as well as dancers from the
semi-, non- and pre-professional areas. A cover letter
was included which informed the participants about the
study. The participants were only included if they actively
agreed to the consent question on the first page. An ethi-
cal vote was obtained via the Ethics Committee of the
Department of Medicine of the Goethe University Frank-
furt am Main (No. 25/19).
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Data collection

The sampling was conducted by a non-probabilistic
method. Access to the questionnaire was via the elec-
tronic distribution of the questionnaire’s link at dancers’
workplaces (e-mails to theaters), dance associations (Tan-
zmedizin Deutschland e. V. (ta.med), Bundesdeutsche
Ballett- und  Tanztheaterdirektor*innen-Konferenz
(BBTK), Stiftung TANZ, Dancersconnect, Dachverband
Tanz) and social media (Facebook, tanznetz.de). The sur-
vey period was from 27/02/2020 to 07/04/2020.

Data processing

A total of n=82 participants completely answered
the questionnaire. The raw data were checked accord-
ing to the inclusion and exclusion criteria, the logical
sequence of the response and the plausibility. Five par-
ticipants had experienced no pain in the last 3 months;
these cases were eliminated from further analysis as
they had consequently not answered the main question-
naire containing the in-depth questions on pain. Four
cases were eliminated in which professional work as a
dancer appeared questionable (n=3 with a total weekly
work time of<10 h and n=1 being a tournament sports
trainer). Another case with >50% missing values was also
eliminated. Thus, a total sample (TS) of n="72 cases were
included in the analysis (n=236 each in the English and
German language versions).

Data analysis

Data were analyzed using Stata/IC 14.2. Based on
descriptive statistics, for the dichotomous variables,
items were dropped or combined if fewer than 5 partici-
pants in the TS had selected the respective item; for the
four-point ordinal scales, items were dropped if more
than 70% in the TS had selected the ‘not’ (=0) or ‘does
not apply’ (=0) category of the respective item. Descrip-
tive statistics were then calculated for the total sample
(TS), English version (EV) and German version (GV).
Differences between the language versions were calcu-
lated using the Chi%-test, Fisher’s exact test, the Mann—
Whitney-U-test or the t-test for independent samples.
The significance level was a=0.05. For non-normally dis-
tributed metric variables, the median (x) and interquar-
tile range (IQR) were specified and non-parametric test
procedures were used.

Scales with numerous items (dichotomous: pain locali-
zations according to the subscales ‘head and torso;, ‘upper
extremity’ and ‘lower extremity’; four-point ordinal
scales: accompanying symptoms, sensory and affective
pain quality, pain occurrence under mechanical stimuli
and psychosocial motives for working with pain) were
checked in several steps by statistical parameters. Items
were dropped or combined if necessary. Firstly, for an
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examination of the dimensionality or homogeneity of the
items of a scale, inter-item correlations were computed
by means of tetrachoric correlation for the dichotomous
variables and polychoric correlation for the four-point
ordinal scales. Items were dropped if they did not cor-
relate with any of the other items of the scale (r,, or
I <0.2). In addition, item removal was considered when
the correlation was very high (r, or ry>0.9) [32]. Sec-
ondly, in the course of convergent and divergent validity,
Pearson correlations between the items of a scale and the
rest sum score of the scale (without including the respec-
tive item to be tested in the sum score) was calculated
[33]. The threshold value for adequate convergent validity
was set at r=0.3; this value is known from the literature
as the threshold value in the course of item-total corre-
lation [32]. If the correlation was not high enough, item
removal was considered. Divergent validity is defined by
the proportion of items that have a greater correlation
coefficient with the sum score of their own dimension
than with the score of another scale [33]. Thirdly, as a reli-
ability measure, internal consistency was calculated using
Cronbach’s alpha (> 0.9 excellent,>0.8 good, >0.7 accept-
able, > 0.6 questionable, > 0.5 poor and < 0.5 unacceptable)
[32, 34]. On the basis of the different calculation proce-
dures, which were carried out for the TS as well as for the
EV and GV, and the content-related considerations, the
authors decided whether a sum score formation (summa-
tion of the individual item values of a scale) of the respec-
tive scales would be appropriate.

The sum scores or the individual items were included
in the further analysis. Since most of the pain dimensions
did not show significant differences between the EV and
the GV, the authors consider the language versions to be
comparable in terms of content. Therefore, to address the
following research question, the TS was used for further
analysis.

Receiver-Operating-Characteristics (ROC) analysis was
used to examine the extent to which the pain dimen-
sions of the MPQDA can classify the subjective abil-
ity to work in training. For this purpose, the variable of
subjective work ability in training was dichotomized
into no work ability (‘No’) or limited work ability (“Yes,
with limitations’) (=1) and full work ability (‘Yes, with-
out limitations’) (=0). Nominal variables of pain dimen-
sions were each coded as dichotomous dummy variables.
Furthermore, the items of the psychosocial motives for
working with pain were recoded into ‘does not apply’
(=3) to ‘applies exactly’ (=0), since a full ability to work
(=0) is more likely with the stronger manifestation of
the motives. Subsequently, correlations (point-biserial
correlation, Somers’ D, Cramer’s V) of the pain dimen-
sions, as well as the sociodemographic, health and occu-
pational data, with the subjective work ability in training
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(dichotomous) were calculated. Next, in the course of the
ROC analysis of the pain dimensions, the Area under the
Curve (AUC), as a measure of discriminability [32, 35] of
the single pain dimensions, was determined with a 95%
confidence interval. Discriminability was assumed if the
AUC was>0.5 [35]. An AUC of>0.7 was considered
acceptable [32]. Moreover, for metric and ordinal vari-
ables, it was judged whether the ROC curve was a proper
or improper curve. An improper curve was judged as
being present when the curve crossed the 0.5 change
diagonal [35].

Results

Study population

Table 1 shows the sociodemographic, health and occupa-
tional data of the study population. Dancers who chose
the GV had a significantly higher age (p<0.001), years
of professional work (p<0.001), percentages of disease
(p=0.003) and freelance work (p<0.001) than those
who responded in the EV. The EV sample showed a sig-
nificantly higher average time spent working in rehearsals
per week (p<0.001). The samples of the EV (M =classi-
cal/neoclassical) and the GV (M = contemporary/dance
theater) were also significantly different in the predomi-
nantly practiced dance styles (p <0.001).

Descriptive statistics: modifications and comparison

of the language versions

Localizations

For the ‘head and torso’ regions, ‘chest/thorax’ (n=2,
2.8%) was eliminated because less than five subjects of
the TS had selected it. For the upper extremity regions,
the ‘upper arm’ (right: n=1, 1.4%; left: n=2, 2.8%), the
‘forearm’ (right: n=2, 2.8%; left: n=1, 1.4%) and the
‘hand’ (right: n=4, 5.6%; left: n=3, 4.2%) were rarely
selected; these were combined with the neighboring
regions: ‘shoulder/upper arm, ‘elbow/forearm’” and ‘hand/
wrist! For the lower extremity, ‘forefoot and toes (except
big toe) (right only: n=3, 4.2%) was rarely selected,
therefore, this was combined with the neighboring region
‘big toe’ to yield the ‘forefoot’ (this was also applied for
the left side). The selection options for the question about
the most affected pain region were also changed accord-
ingly. The accompanying symptoms of the most affected
pain region of ‘reddened; ‘swollen’ and ‘warm’ were elimi-
nated because more than 70% in the TS had selected
these as ‘not’ (=0).

A summary of the frequencies of pain regions and of
the most severely affected pain region in the previous
3 months in the TS, EV and GV is provided in the Addi-
tional file 1: Tables Al and A2. The right forefoot was sig-
nificantly more often affected in the GV (n=11, 30.6%)
than in the EV (n=4; 11.1%; p =0.04). In the remaining

(2022) 14:189

Page 6 of 13

Table 1 Sociodemographic, health and occupational data of the
dancers in the total sample (n=72) and in the language versions
(n=36each)

Total English German p value
(n=72) (n=36) (n=36)
Gender 029°
n (%)
Female 52(72.2) 24 (66.7) 28(77.8)
Male 20(27.8) 12(333) 8(22.2)
Age (years)* 0.00¢
X (sd) 303 (86) 26.0 (4.6) 34.509.7)
Height (cm) 0.80¢
X (sd) 167.8(79) 1676(7.7) 168.0(8.2)
Weight (kg) 0.25¢
X (sd) 57.9(9.5) 56.6 (9.1) 59.2 (9.9
Body mass index (kg/m?) 0.097¢
X (sd) 20.5(2.1) 20.0(1.8) 209(2.3)
Injuries 0.15°
n (%)
No 44 (61.1) 25 (69.4) 19 (52.8)
Yes 28(389) 11 (30.6) 17 (47.2)
Diseases* 0.003°
n (%)
No 50 (69.4) 31(86.1) 19 (52.8)
Yes 21(29.2) 5(19.9) 16 (44.4)
Missing [n (%)] [1(1.4)] - [1238)]
Smoking 0.22°
n (%)
No 50 (69.4) 23(63.9) 27 (75.0)
Yes, <10 cigarettes/day 18 (25.0) 12(33.3) 6(16.7)
Yes,>10 cigarettes/day 4 (5.6) 1(.8) 3(83)
Years of professional work* 0.004¢
X (sd) 9.1(7.7) 6.5 (4.5) 11.7(9.3)
Missing [n (%)] [1(1.4)] [1(2.8)] -
Employment relationship* 0.00°
n (%)
Freelance 29 (4 5(13.9 24 (66.7)
Salaried 43 (59.7 31(86.1) 12 (33.3)
Dance style* 0.002°
n (%)
Classical/neoclassical 26 (36.1) 19 (52.8) 7(194)
Contemporary/dance 35 (48.6) 16 (44.4) 19(52.8)
theater
Musical/revue 2(2.8) 0 2(5.6)
Other 9(12.5) 1(2.8) 8(22.2)
!\/orking hours (per week)
X (IQR), Missing [n (%)]
Training 75(25) 7.5(1.0) 77560)  0.85°
Rehearsals* 20.0(200) 29.5(10.0) 20.0(120) 0.00°
2Q28) - [2(5.6)]
Performances 3.0(2.5) 3.0(2.5) 2.5(3.5) 0.60¢
[9(125)] [1(28)] [8(22.2)]

X = median, IQR = interquartile range, X = mean, sd = standard deviation
2 Chi%-test
b Fisher's exact test



Haenel et al. BMC Sports Science, Medicine and Rehabilitation

Table 1 (continued)
€ Mann-Whitney U test

9 t-test

*p<0.05

categories, there were no significant differences. There
were also no significant differences between the EV and
the GV in the accompanying symptoms "tight/hard/
tense" and 'restricted in mobility" (Additional file 1:
Table A3). However, resilience was found to be ‘fairly’
limited in the GV (¥ = 2.0, IQR=0) and ‘somewhat’ lim-
ited in the EV (x = 1.0, IQR=1.5) (< 0.001).

Subjective sensation of pain

In this block, modifications were applied to the pain
adjectives: For sensory pain adjectives, the terms ‘throb-
bing; ‘tingling, ‘burning’ and ‘searing’ were dropped and,
for the affective adjectives, ‘ghastly’ and ‘dreadful’ were
eliminated because more than 70% of the TS had indi-
cated them as ‘does not apply’ (=0).

Pain intensity on the NRS was statistically compara-
ble in the EV (¥ = 6.0, IQR=2.0) and the GV (x = 5.0,
IQR=4.0; p=0.36). The median and IQR values of the
sensory and affective adjectives of the TS, EV and GV are
shown in the Additional file 1: Table A4). Significant dif-
ferences between the language versions were found for
the pain sensations "shooting” (EV: x = 0, IQR=0; GV:
x = 1.0, IQR=3.0; p=0.002) and "fearful" (EV: x = 0,
IQR=1.0; GV: x = 0.5, IQR=2.0; p=0.046).

Temporal course of pain

In the block of the temporal course of pain, the original
answer ‘only once’ for the pain frequency was deleted
since no one had selected this option.

The statistics of pain duration and frequency, manner
of pain occurrence and pain occurrence under mechani-
cal stimuli are shown in the Additional file 1: Table A5.
Pain occurrence when weight-bearing was significantly
more pronounced in the GV (x= 2.0; 25%-percentile = 2;
75%-percentile =3) than in the EV (x= 2.0; 25%-percen-
tile=1; 75%-percentile=2) (p =0.01). In other variables
of the temporal course of pain, there were no significant
differences.

Pain assessment
Dancers in the EV and in the GV rated pain as being
rather ‘bad/negative’ with x (IQR) = — 2.0 (2.0) (p=0.07).

Pain behavior

Table 2 shows the frequencies of subjective ability to
work in training, rehearsals and performances. There
were no significant differences.

(2022) 14:189

Page 7 of 13

Table 2 Frequencies of the subjective ability to work in training,
rehearsals and performances of the dancers in the total sample
(n=72) and in the language versions (n =36 each)

Do you work despite pain? Total English German pvalue
(n=72) (n=36) (n=36)
n (%) n (%) n (%)
In training 0.79°
No 1(1.4) 1(2.8) 0
Yes, with limitations 53(73.6) 27(750) 26(72.2)
Yes, without limitations 18(250) 8(222) 10(27.8)
In rehearsals 1.00°
No 3¢4.2) 1(28) 2(5.6)
Yes, with limitations 48 (66.7) 24 (66.7) 24 (66.7)
Yes, without limitations 21(292) 11(306) 10(27.8)
In performances 0.37°
No 7(9.7) 2(5.6) 5(13.9)
Yes, with limitations 24(333) 11(306) 13(36.1)
Yes, without limitations 41(56.9) 23(63.9) 18(50.0)

2 Fisher's exact test

A total of n=71 dancers worked in training, rehears-
als and/or performances despite pain. The psychosocial
motives for this behavior are presented in the Additional
file 1: Table A6. There were significant differences in the
items ‘I feel existential/financial pressure! (p=0.0001), ‘I
don’t want to lose my status! (p=0.02) and ‘I have con-
cerns my dance skills are going down’ (p=0.02); these
were more pronounced in the GV than in the EV. The
item ‘The pain’s not so bad, so there’s no need for a break!
was significantly more predominant in the EV than in the
GV (p=0.04).

Item analysis, validity and reliability of scales

The correlation matrices for the inter-item correlations
in the TS, EV and GV are shown in the Additional file 2.
Table 3 shows the Cronbach’s alpha values and the con-
vergent and divergent validities of the scales with numer-
ous items.

Localizations

The tetrachoric correlation matrices for the head and
torso, upper extremity and lower extremity regions
showed partly perfect correlations (r,,=1.0). However,
we decided not to perform an item deletion since the
large number of selectable regions may have caused indi-
vidual cases to have these perfect correlations by coinci-
dence. The correlations were often very small (r,<0.2).
However, there was no item that correlated very low with
all other items. The statistical parameters had a low qual-
ity, with the exception of the upper extremity (Table 3).
For the content considerations, reasons of practicability



Haenel et al. BMC Sports Science, Medicine and Rehabilitation

(2022) 14:189

Page 8 of 13

Table 3 Cronbach’s alpha values and the convergent and divergent validities of the scales in the total sample (n=72) and in the

language versions (n =36 each)

Dimension Total English German

(n:72) (n:36) (n:36)

a cv DV a cv DV a cv DV
Head and torso 0.54 9/25 20/25 0.40 9/25 12/25 0.63 17/25 17/25
(5 body regions) 36.6% 80.0% 36.6% 48.0% 68.0% 68.0%
Upper extremity 0.65 0.58 0.74
(3 body regions right/left)
Lower extremity 0.53 049 0.55
(7 body regions right/left)
Accompanying symptoms (3 items) 0.49 1/3 - 0.70 3/3 - 0.21 0/3 -

333% 100% 0.0%
Sensory pain quality (5 items) 0.73 10/10 8/10 0.73 7/10 9/10 0.73 9/10 8/10
Affective pain quality 0.81 100% 80.0% 0.70 70.0% 90.0% 0.86 90.0% 80.0%
(5 items)
Pain occurrence when weight-bearing/dur- ~ 0.31 1/3 3/3 0.26 1/3 3/3 0.46 1/3 3/3
ing movement 33.3% 100% 33.3% 100% 33.3% 100%
(2 items)
Pain occurrence at rest (1 item) - - -
Motives of working with pain (12 items) 0.89 12/12 - 0.92 12/12 - 0.84 10/12 -
100% 100% 83.3%

a=_Cronbach’s alpha; CV = convergent validity (absolute and relative proportion of items having r> 0.3 with the sum score of their own dimension); DV =divergent
validity (absolute and relative proportion of items having a higher correlation coefficient with the sum score of their own dimension than with the score of another

dimension)

and simply for sufficient internal consistency, a sum score
was generated for the head and torso, upper extremity
and lower extremity regions.

Accompanying symptoms

The polychoric correlation matrix did not show very high
correlations of r,,>0.9. Only in the GV did the item of
tension (‘tight/hard/tense’) correlate modestly with the
other two items on the restrictions of mobility and of
resilience (r,,<0.2). Since the statistical parameters in
the TS and also in the GV were insufficient (Table 3), a
sum score was not useful, thus, the items were treated as
single items.

Sensory and affective pain quality

The polychoric correlation matrices of the remaining
eight sensory and six affective adjectives did not show
very high correlations of r,,>0.9. Even though corre-
lations were small in parts, there was no item that cor-
related as being very small with r,, <0.2 with all other
items of the scale. After an initial analysis, the terms ‘dull,
‘pressing’ and ‘cramping’ were dropped for the sensory
adjectives because they showed limited sufficient con-
vergent and divergent validities (with the exception of
the ‘cramping’ item in the GV). For affective pain qual-
ity, the item ‘tiring/exhausting’ was removed since it did
not show sufficient convergent validity in the TS and also
the EV and GV (r<0.3). The statistical parameters of the

sensory pain scale, consisting of five items (pulling, tear-
ing, shooting, stabbing, sharp), and the affective scale,
consisting of five items (fearful, wretched, terrible, para-
lyzing, unbearable), were judged to be good (Table 3),
thus, sum scores could be formed.

Pain occurrence under mechanical stimuli

In the polychoric correlation matrix, the item of pain
occurrence at rest correlated negatively with the other
two items in the TS and both the EV and GV; it was,
therefore, separated. The statistical parameters were
found to be insufficient (Table 3) and, thus, it was not
possible to form a sum score.

Psychosocial motives for working with pain

In the polychoric correlation matrix, only two coef-
ficients in the EV were at r,;;>0.9. The item “The pain’s
not so bad, so there’s no need for a break’ did not corre-
late with any other item in the TS (r,, <0.2). However, in
the EV and GV, this item showed slightly higher correla-
tions with some other items. After analysis of the scale,
the items “The pain’s not so bad, so there’s no need for
a break! and “The pain is a natural consequence of danc-
ing! were eliminated because they did not show sufficient
convergent validity in the TS as well as in the EV and GV
(r<0.3). The scale of the psychosocial motives for work-
ing with pain, consisting of 12 items, showed very good
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statistical parameters (Table 3) and, thus, it was possible
to form a sum score.

Classifying ability with regard to the subjective ability

to work in training

The sociodemographic data (gender, age, height,
weight, body mass index), health-related data (injuries,
diseases, smoking) and occupational data (years of pro-
fessional work, employment relationship, dance style,
working hours) did not correlate significant with the
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subjective ability to work in training (correlation coef-
ficients < 0.2, p <0.05).

Most of the pain dimension variables correlated very
weakly and non-significantly with the subjective ability to
work in training (Table 4). Classifying ability was absent
(AUC<0.5) or very low for most variables (Table 4). An
AUC=>0.7 was included at the 95%-CI only for the vari-
ables of tension, mobility and resilience limitations, pain
intensity, sensory pain quality and subjective work abil-
ity in rehearsals and in performances. However, intensity,

Table 4 Correlations and ROC analysis of the pain dimensions with regard to the dancers’ subjective ability to work in training

(dichotomous) (n=72)

Correlations ROC analysis Missing
n (%)
Correlation coefficient p value AUC ROC-Curve
(95%-Cl)
Localizations (sum scores)
Head and torso Tobis = 0.04 0.74 0.54 (0.38-0.698) IPC -
Upper extremity T obis = 0.13 0.27 0.55 (0.42-0.68) pPC -
Lower extremity Mobis = — 0.08 0.50 047 (0.31-0.64) IPC -
Localization of most severe pain (dichotomous)
Head and torso V=0.03 0.78 0.52 (0.38-0.65) - -
Upper extremity V=0.17 0.14 0.56 (0.51-0.598) - -
Lower extremity V=0.13 0.28 0.43 (0.29-0.56) - -
Accompanying symptoms
Tension* D=0.29 0.03 0.65 (0.51-0.78) pPC -
Mobility restriction* D=039 0.01 0.695 (0.55-0.84) PC -
Resilience restriction D=0.12 041 0.56 (0.41-0.71) pC -
Pain intensity (NRS) D=0.12 0.44 0.56 (0.41-0.70) IPC 4 (5.6)
Pain quality (sum scores)
Sensory Tobis = 0.06 0.599 0.57 (0.396-0.75) IPC -
Affective Mobis=—0.01 091 049 (0.33-0.65) IPC -
Pain duration D=-0.10 0.50 045 (0.28-0.61) IPC 2(2.8)
Pain frequency D=-0.21 0.12 0.39(0.26-0.53) PC
Pain occurrence (dichotomous)
Sudden/single event V=022 0.06 0.58 (0.53-0.64) - 1(1.4)
Over time/creeping* V=037 0.002 0.29(0.19-0.39) - 1(14)
Within 24 h after work V=0.18 0.14 0.58 (0.499-0.65) - 1(1.4)
In another way V=0.12 0.29 0.55(0.47-0.62) - 1(1.4)
Pain occurrence
When weight-bearing D=-0.13 037 0.43 (0.29-0.58) pPC 4(5.6)
During movement* D=-034 0.03 0.33(0.18-048) PC 5(6.9)
At rest D=-0.05 0.78 048 (0.31-0.65) IPC 3(4.2)
Pain assessment D=-0.14 037 0.43 (0.28-0.58) IPC 1(1.4)
Subjective work ability
In rehearsals* D=061 0.00 0.80 (0.67-0.94) IPC -
In performances* D=041 0.00 0.70 (0.59-0.81) PC -
Psychosocial motives for working Tobis = 0.01 092 052 (0.36-0.67) IPC 5(6.9)

with pain (sum scores)

Iobis = Point-biserial correlation coefficient, D= Somers'D, V=Cramer’s V, *p <0.05;

ROC =Receiver-Operating-Characteristics, AUC = Area under the Curve, 95%-Cl =95%-Confidence Interval, PC=Proper Curve, IPC=Improper Curve
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sensory pain quality and work ability in rehearsals
showed improper curves. Among the seven variables
with an AUC> 0.7 in the 95%-CI, the variables of tension,
mobility restriction and work ability in rehearsals and in
performances showed significant, positive correlations,
ranging from moderate to strong, with the subjective
ability to work in training.

Discussion

The Multidimensional Pain Questionnaire in Professional
Dance (MPQDA) is, to our knowledge, the first pain
questionnaire that seeks to capture diverse pain dimen-
sions in a differentiated manner for professional dance.
At this stage of development, the questionnaire initially
created (face validity) was optimized, in the context of a
field study, by means of item analysis, its psychometric
properties regarding dimensionality, construct validity
(convergent/divergent validity) and reliability (internal
consistency) which were all tested; the classifying abil-
ity of the pain dimensions regarding subjective ability to
work in training was also analyzed.

Language versions

In a variety of sociodemographic, health and occupa-
tional data, the dancers of the EV differed significantly
from those of the GV (Table 1). However, in the descrip-
tive statistics of the pain questions, only a few items
showed significant differences between the language ver-
sions. Thus, the items "shooting" and "fearful" differed
significantly in the samples of the language versions. The
translations of "shooting" and "fearful” in the MPQDA
correspond to the translations of these adjectives from
studies on the validation of German translations of the
English McGill questionnaire [36, 37]. Therefore, the
authors do not assume a translation problem, but rather
a random difference in pain perception in the EV and GV
samples.

Furthermore, in the item analysis as well as in the
validity and reliability examination of scales with several
items, the results were largely compatible in the language
versions. It can, therefore, be assumed that the language
versions of the MPQDA are compatible.

Item analysis, validity and reliability of the scales

The item analysis made it possible to shorten the ques-
tionnaire and to optimize the psychometric proper-
ties of the scales. Nevertheless, the generation of a sum
score could not be recommended for all scales con-
structed from the initial considerations; this concerned
the items of accompanying symptoms (tension, restric-
tion of mobility and of resilience) and items of pain
occurrence (when weight-bearing, during movement
or at rest). That tension and the occurrence of pain at
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rest are to be separated from the movement- and load-
associated factors still seems logical. However, why the
latter two factors could not each be combined into one
dimension remains questionable. The study by Wanke
et al. [38] used the preliminary version of the question-
naire in a survey of pain in dance teachers, which differed
from the initial version of the MPQDA mainly in the
information on professional practice and in the motives
of working with pain. In addition, the questionnaire was
only available in German. In the cited study [38] the sum
score ‘Functional impairment’ could be formed from the
items of mobility and resilience restrictions while the
sum score ‘Biomechanical exposure’ could be formed
from the items of pain occurrence during movement and
when weight-bearing, as the statistical parameters were
found to be sufficient. Both the present study and that
of Wanke et al. [38] used non-probabilistic methods in
the sampling. However, the sample in Wanke et al. [38]
was double the size of this study at n=143 compared to
n=72, which may make the cited study more representa-
tive. Furthermore, it is conceivable that the use of the
questionnaire in the target group of dance teachers is not
comparable to its use in professional dancers.

Classifying ability with regard to the subjective ability

to work in training

The sociodemographic, health and occupational data col-
lected were not associated with the subjective work abil-
ity in training and appear to be less relevant in this regard.
However, this conclusion should be made with caution to
the extent that, for example, the study by Jacobs et al. [4]
identified the years of dancing professionally as a deter-
minant of occupation-limiting pain (SEFIP > 3).

In addition, a large proportion of the pain dimen-
sions of the MPQDA appear to be less relevant, as the
correlation coefficients and the AUC were low in many
cases (Table 4). It should be considered that the vari-
able to be classified was a pain behavior from the sub-
jective perspective of dancers. In the everyday work
of dancers, pain is often accepted and ignored [1-3].
Anderson and Hanrahan [10] found that the dancers’
cognitive appraisals and coping strategies for pain did
not differ in terms of the pain experience as perfor-
mance or injury pain or from the pain intensity. Thus,
dancers seem to adapt their behavior less to the type of
pain they experience. This may have resulted in most of
the pain dimensions of the MPQDA being only weakly
associated with the subjective work ability in training
and, thus, poorly able to classify work ability in that
regard. Therefore, it can be concluded that a combina-
tion of pain dimensions (e.g., pain intensity with pain
behavior in dance), as is the case in the SEFIP [14], is
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not useful in surveying pain in professional dancers.
The developed MPQDA differentiates the pain dimen-
sions in the survey; this should be emphasized as a
strength when compared to other existing assessments
in dance.

It should be taken into account that the answers con-
cerning the subjective ability to work "No" and "Yes, with
limitations" were combined for the ROC analysis. It is
obvious that there were very few dancers who are unable
to work in relation to those who work with limitations.
It is possible that the number of those who are unable to
work is underrepresented. However, it is conceivable that
due to the prevalent behavior of ignoring pain and con-
tinuing to dance [1-3], the numbers may be quite repre-
sentative. If a larger number of dancers who do not work
were available and these were compared with those who
dance with or without limitations, a change in the cor-
relation measures and the discriminatory ability of the
MPQDA is conceivable.

Furthermore, it is conceivable that health care pro-
viders (e.g., physicians, physical therapists) would make
divergent behavioral recommendations regarding the
ability of affected dancers to work, based on the pain
dimensions surveyed in the MPQDA. Discrepancies
between the recommendations of health care provid-
ers and the behaviors of dancers are known. According
to Lai et al. [39], dancers tend to be unwilling to change
their behavior in the long term and do not accept breaks
in training. Therefore, based on the health care providers’
assessments of work ability using the MPQDA, which
presumably differ from the dancers’ subjective judg-
ments, a change in the correlation measures and discrim-
inatory ability of the MPQDA is likely.

There also emerged, however, variables that showed
relatively good classifiability with regard to the subjec-
tive work ability in training (AUC>0.7 in the 95%-CI)
and correlated moderately to strongly. If a dancer had
limited work ability in training, he or she was also more
likely to have limited work ability in rehearsals and in
performances. Furthermore, for the accompanying symp-
toms, the dimensions of tension and mobility and resil-
ience restrictions showed relatively good classifiability
and positive correlations; the more severe these were,
the more likely was a limited ability to work in training.
Ramel and Moritz [6] also identified muscular tension
before performances as a risk factor for pain associated
with limitations in the dancers’ ability to work. Wanke
et al. [38] identified ‘Functional impairment’ (sum score
of mobility and resilience restrictions) as a determinant
of pain intensity in dance teachers. In addition, for pain
intensity and sensory pain quality, the 95%-CI of the
AUC included the value 0.7, with both variables showing
an improper curve in the ROC analysis as well as being
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weakly and non-significantly correlated with the subjec-
tive work ability in training. A proper classifying ability
of these pain dimensions does not seem to have been
established.

Application

The MPQDA was developed for use in professional
dancers. It contains specific information on professional
practice and is tailored to the work structure and socio-
cultural environment of professional dancers (subjective
work ability, motives for working with pain). For screen-
ing and monitoring of pain in practice, the pain questions
can be used separately, i.e., irrespective of the survey of
sociodemographic, health-related, and occupational
questions. For practical use by health care providers,
the questionnaire does not represent a conclusive pain
assessment. If, for example, functional impairments or
the occurrence of pain under weight-bearing or during
movement are reported, it should be further investigated
with which dance elements (e.g., plié or lifting a partner)
these complaints are associated.

The blocks a) prevalence and localizations, b) subjec-
tive sensation of pain, c) temporal course of pain and d)
pain assessment may also be applied to other athletes.
However, the application in a different population has to
be validated. Pain data from other athletes could thus be
compared with those from the dance population.

Limitations and recommendations for future research

One limitation of this study is that the translation of the
questionnaire did not involve a multi-step process of
translation and cultural adaptation as recommended in
the literature [40, 41]. However, it can be assumed that
the language versions are sufficiently comparable: Firstly,
the questionnaire was translated forward and pretested
using a small sample of participants with different lan-
guage backgrounds. Secondly, there were hardly any
differences between the language versions in the pain
dimensions among the population of professional danc-
ers in Germany.

Furthermore, pain is a highly complex, multifacto-
rial phenomenon and the MPQDA does not claim to be
entirely comprehensive. Thus, for example, pain behavior
was captured as the subjective ability to work. However,
pain behavior can also include, for instance, medical/
therapeutic treatment.

A limitation of the pilot study is the small sample
size of n="72. In the GV and EV subsamples, each with
n=36, the recommended minimum sample size of
n =50 for validation studies [32] was not met. A reason
why a larger number of dancers could not be reached
could have been the beginning restrictions in the cul-
tural sector in Germany in the Corona pandemic in
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March 2020 [42]. However, since conclusions in the
course of item analysis, validity and reliability of scales
with several items were made on the basis of the cal-
culations in the TS, EV and GV, the calculations and
decisions for item removal or combination should be
sufficiently valid.

Furthermore, due to the small sample size, certain
statistical methods for determining dimensionality,
such as factor analyses, were not applicable as these
methods require minimum sample sizes of n=100 [32].
The dimensionality was determined on the basis of cor-
relations. For further validation of the MPQDA, larger
samples should be investigated in order to explore the
MPQDA with regard to its multidimensionality and the
interactions of the pain dimensions using methods such
as factor analyses or structural equation models.

In addition, it is important to evaluate further the
MPQDA in terms of its clinical relevance in future stud-
ies. Hence, the classifying ability of pain dimensions in
relation to the judgment of work ability by health care
providers should also be evaluated. Furthermore, in
the course of cross-sectional data collection of this first
examination of the MPQDA, it is unclear as to what
extent the questionnaire can predict (consequential) inju-
ries or the chronicity of the complaints and where the
thresholds lie in the risk classification of pain in dancers.
In the future, this should be verified within longitudinal
studies and, thus, the MPQDA should be further devel-
oped as a screening tool for professional dancers. In addi-
tionally, other properties of the questionnaire, such as
test—retest reliability, need to be examined.

Conclusion and prospects

The Multidimensional Pain Questionnaire in Profes-
sional Dance (MPQDA), which was developed in this
study, differentiates the various pain dimensions in
professional dancers and is available in a compatible
manner in both the German and English languages
(availability of the questionnaires with information on
scoring can be found in the Additional files 3 and 4).
Even though the correlations and the classifying abili-
ties regarding the subjective work ability with pain in
training of most of the pain dimensions of the MPQDA
were not, or scarcely, established, the clinical relevance
of the dimensions has not been conclusively clarified. In
this regard, the MPQDA needs to be further examined.

Abbreviations

AUC: Area under the Curve; DFOS: Dance Functional Outcome Survey; EV:
English version; GV: German version; MPQ: McGill Pain Questionnaire; MPQDA:
Multidimensional Pain Questionnaire in Professional Dance; NMQ : Nordic
Musculoskeletal Questionnaire; NRS: Numeric Rating Scale; ROC: Receiver-
Operating-Characteristics; SEFIP: Self-Estimated Functional Inability because

(2022) 14:189

Page 12 of 13

of Pain; SES: Pain Sensation Scale; SBL: Pain Description List (from the German
pain questionnaire); TS: Total sample.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513102-022-00580-5.

Additional file 1. Descriptive statistics of pain dimensions comparing the
language versions.

Additional file 2. Inter-item correlations of scales with numerous items.

Additional file 3. Multidimensional Pain Questionnaire in Professional
Dance (MPQDA). [English version].

Additional file 4. Multidimensionaler Schmerzfragebogen im profes-
sionellen Tanz (MPQDA). [German version].

Acknowledgements

We thank Matthew Squire for his assistance in the language translation of the
questionnaire. Furthermore, we would like to thank all supporting theaters
and dance associations (Tanzmedizin Deutschland e. V. (ta.med), Bundes-
deutsche Ballett- und Tanztheaterdirektor*innen-Konferenz (BBTK), Stiftung
TANZ, Dancersconnect, Dachverband Tanz). Our thanks remain to all the
dancers participating.

Author contributions

EW and JH planned the study and collected the data. JH and TSK analysed the
data. JH was a major contributor in writing the manuscript. All authors read
and approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL.

Availability of data and materials
The datasets used and analysed during this study are available from the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was conducted in accordance to the standards set by the Declara-
tion of Helsinki. An ethics approval was obtained by the Ethics Committee
(IRB) of the Medical Faculty of the Johann Wolfgang Goethe-University Frank-
furt am Main (reference number: 25/19). Informed consent was given by the
participants before beginning the online survey.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

UInstitute of Occupational, Social and Environmental Medicine, Goethe-
University Frankfurt am Main, Theodor-Stern-Kai 7, 60590 Frankfurt, Germany.
“Faculty of Social Work and Health, HAWK-University of Applied Sciences

and Arts, Goschentor 1, 31134 Hildesheim, Germany.

Received: 5 May 2022 Accepted: 18 October 2022
Published online: 03 November 2022

References
1. McEwen K, Young K. Ballet and pain: reflections on a risk-dance culture.
Qual Res Sport Exerc Health. 2011,3:152-73.



https://doi.org/10.1186/s13102-022-00580-5
https://doi.org/10.1186/s13102-022-00580-5

Haenel et al. BMC Sports Science, Medicine and Rehabilitation

21

22.

23.
24.

25.

26.
27.

28.

Harrison C, Ruddock-Hudson M. Perceptions of pain, injury, and
transition-retirement: the experiences of professional dancers. J Dance
Med Sci. 2017;21:43-52.

Thomas H, Tarr J. Dancers' perceptions of pain and injury: positive and
negative effects. J Dance Med Sci. 2009;13:51-9.

Jacobs CL, Cassidy JD, Coté P, Boyle E, Ramel E, Ammendolia C, et al.
musculoskeletal injury in professional dancers: prevalence and associ-
ated factors: an international cross-sectional study. Clin J Sport Med.
2017;27:153-60.

Ramel EM, Moritz U, Jarnlo G. Recurrent musculoskeletal pain in profes-
sional ballet dancers in Sweden: a six-year follow-up. J Dance Med Sci.
1999;3:93-100.

Ramel EM, Moritz U. Psychosocial factors at work and their association
with professional ballet dancers’musculoskeletal disorders. Med Probl
Perform Art. 1998;13:66-74.

Ramel E, Moritz U. Self-reported musculoskeletal pain and discom-
fort in professional ballet dancers in Sweden. Scand J Rehabil Med.
1994,26:11-6.

Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S, et al. The
revised International Association for the Study of Pain definition of pain:
concepts, challenges, and compromises. Pain. 2020;161:1976-82.
Birbaumer N, Schmidt RF. Biologische psychologie. 7th ed. Heidelberg:
Springer; 2010.

Anderson R, Hanrahan S. Dancing in pain. Pain appraisal and coping in
dancers. J Dance Med Sci. 2008;12:9-16.

. Howe D. Sport, professionalism and pain: ethnographies of injury and

risk. London, New York: Routledge; 2004.

Wanke EM. Pravention von Unféllen im professionellen Bihnentanz:
Rahmenempfehlungen. 2nd ed. Berlin: Deutsche Gesetzliche Unfallversi-
cherung; 2014.

Oesch P, Hilfiker R, Keller S, Kool J, Luomajoki H, Schadler S, et al. Assess-
ments in der Rehabilitation. Band 2: Bewegungsapparat. 2nd ed. Bern:
Huber; 2011.

Ramel EM, Moritz U, Jarnlo G. Validation of a pain questionnaire (SEFIP)
for dancers with a specially created test battery. Med Probl Perform Art.
1999;14:196-203.

Bronner S, Chodock E, Urbano IER, Smith T. Psychometric properties of
the Dance Functional Outcome Survey (DFOS): reliability, validity, and
responsiveness. J Orthop Sports Phys Ther. 2019;49:64-79.

Lampe J, Borgetto B, Groneberg DA, Wanke EM. Prevalence, localization,

perception and management of pain in dance: an overview. Scand J Pain.

2018;18:567-74.

Lampe J, Ohlendorf D, Groneberg DA, Borgetto BM, Wanke EM. Musku-
loskelettale Schmerzen im Tanz: Pravalenz, Lokalisationen und zeitlicher
Verlauf bei Tanzerinnen mit Amateurstatus und ihren hauptberuflich
tatigen Lehrkréaften. Sportverletz Sportschaden. 2019;33:203-11.

Lampe J, Groneberg DA, Ohlendorf D, Wanke EM. Pain in female dancers
and dance teachers: perception, assessment, and related behavior. Scand
J Med Sci Sports. 2019,29:623-32.

Marchand S. The phenomenon of pain. 2nd ed. Seattle: IASP; 2012.
Waddell G. The back pain revolution. 2nd ed. Edinburgh, London, New
York, Oxford, Philadelphia, St Louis, Sydney, Toronto: Churchill Living-
stone; 2004.

Geissner E. Die Schmerzempfindungs-Skala (SES). Handanweisung. Got-
tingen: Hogrefe; 1996.

Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, Biering-Serensen F,
Andersson G, et al. Standardised Nordic questionnaires for the analysis of
musculoskeletal symptoms. Appl Ergon. 1987;18:233-7.

Melzack R. The McGill pain questionnaire: major properties and scoring
methods. Pain. 1975;1:277-99.

Deutsche Schmerzgesellschaft e.V. Deutscher Schmerzfragebogen.
2015.2. Deutsche Schmerzgesellschaft e.V,; 2015.

Nagel B, Pingsten M, Lindena G, Kohlmann T. Deutscher Schmerz-
Fragebogen. Handbuch. 3ed ed. Berlin: Deutsche Schmerzgesellschaft
eV;2015.

Aalten A. In the presence of the body: theorizing training, injuries and
pain in ballet. Dance Res J. 2005;37:55-72.

SoSci Survey GmbH. SoSci Survey. der onlineFragebogen. https://www.
soscisurvey.de/. Accessed 15 May 2019.

SoSci Survey GmbH. Pretest des Fragebogens. https://www.soscisurvey.
de/help/doku.php/de:survey:pretest. Accessed 15 May 2019.

(2022) 14:189

29.
30.

31
32.

33
34.
35.

36.

37.

38.

39.

40.

41.

42.

Page 13 of 13

Fragebdgen HS. Fundierte Konstruktion, sachgerechte Anwendung und
aussagekraftige Auswertung. Wiesbaden: Springer VS; 2016.

Raab-Steiner E, Benesch M. Der Fragebogen. Von der Forschungsidee zur
SPSS-Auswertung. 4th ed. Wien: Facultas; 2015.

Fragebogen PR. Ein Arbeitsbuch. 4th ed. Wiesbaden: Springer; 2014.

De Vet HCW, Terwee CB, Mokkink LB, Knol DL. Measurement in medicine.
Cambridge: Cambridge University Press; 2011.

Perrot B, Bataille E, Hardouin J-B. validscale: a command to validate meas-
urement scales. Stata J. 2018;18:29-50.

George D, Mallery P. IBM SPSS statistics 25 step by step. A simple guide
and reference. 15th ed. New York: Routledge; 2018.

Zhou X-H, Obuchowski NA, McClish DK. Statistical methods in diagnostic
medicine. 2nd ed. New Jersey: John Wiley & Sons, Inc.; 2011.

Radvila A, Adler RH, Galeazzi RL, Vorkauf H. The development of a German
language (Berne) pain questionnaire and its application in a situation
causing acute pain. Pain. 1987,28:185-95.

Stein C, Mend! G. The German counterpart to McGill pain questionnaire.
Pain. 1988,32:251-5.

Wanke EM, Haenel J, Schoettker-Koeniger T, Groneberg DA. Determinants
of pain intensity in physical education teachers focusing on dance teach-
ers: a cross-sectional study. Int J Environ Res Public Health. 2021;18:1-13.
Lai RY, Krasnow D, Thomas M. Communication between medical practi-
tioners and dancers. J Dance Med Sci. 2008;12:47-53.

Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the
process of cross-cultural adaptation of self-report measures. Spine (Phila
Pa 1976). 2000,25:3186-91. https://doi.org/10.1097/00007632-20001
2150-00014.

Wild D, Grove A, Martin M, Eremenco S, McElroy S, Verjee-Lorenz A, et al.
Principles of good practice for the translation and cultural adaptation
process for patient-reported outcomes (PRO) measures: Report of the
ISPOR Task Force for Translation and Cultural Adaptation. Value Heal.
2005;8:94-104. https://doi.org/10.1111/j.1524-4733.2005.04054 X.
Dumcke C. Five months under COVID-19 in the cultural sector: a German
perspective. Cult Trends. 2021,30:19-27. https://doi.org/10.1080/09548
963.2020.1854036.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.soscisurvey.de/
https://www.soscisurvey.de/
https://www.soscisurvey.de/help/doku.php/de:survey:pretest
https://www.soscisurvey.de/help/doku.php/de:survey:pretest
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1111/j.1524-4733.2005.04054.x
https://doi.org/10.1080/09548963.2020.1854036
https://doi.org/10.1080/09548963.2020.1854036

	Development of a Multidimensional Pain Questionnaire in Professional Dance (MPQDA): a pilot study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Initial content of the questionnaire
	Online construction and pretest of the questionnaire
	Study design and population
	Data collection
	Data processing
	Data analysis

	Results
	Study population
	Descriptive statistics: modifications and comparison of the language versions
	Localizations
	Subjective sensation of pain
	Temporal course of pain
	Pain assessment
	Pain behavior

	Item analysis, validity and reliability of scales
	Localizations
	Accompanying symptoms
	Sensory and affective pain quality
	Pain occurrence under mechanical stimuli
	Psychosocial motives for working with pain

	Classifying ability with regard to the subjective ability to work in training

	Discussion
	Language versions
	Item analysis, validity and reliability of the scales
	Classifying ability with regard to the subjective ability to work in training
	Application
	Limitations and recommendations for future research

	Conclusion and prospects
	Acknowledgements
	References


