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Summary

A randomized controlled trial was conducted comparing the effects of a biopsychosocial course
(PRESTO-Play) vs. physical activity promotion (PRESTO-Fit) to reduce disability related to musculo-
skeletal disorders in music students. The current study provides an external validation and a forma-
tive and process evaluation, allowing for a better interpretation of results. First, a group of experts
was asked to complete a structured evaluation of design and content of the trial. Second, quantitative
and qualitative data were analysed from different stakeholders (students, therapists and conservatory
staff) using questionnaires, logs, field notes and emails to evaluate fidelity, dose delivered, dose re-
ceived, reach and context. Results are presented descriptively. Two authors independently identified
key responses that were merged into themes. Although no difference in disability was found between
interventions, closer evaluation revealed that participants in PRESTO-Play reported that they learned
about prevention of physical complaints and were more satisfied with course contents compared with
PRESTO-Fit. Study design and contents of the interventions were found to be valid, with an appropri-
ate dose delivered. Feedback from students and logs suggested that behavioural change and psycho-
social principles in PRESTO-Play might have not been implemented optimally. Only moderate fidelity
in both groups and too little contrast between interventions could have influenced results. Low atten-
dance rates and a presumed lack of generalization further decreased possible effectiveness. Context
greatly influenced implementation. Implementing a future health course with closer collaboration
with the institution could optimize accessibility and communication, encourage attendance and en-
hance motivation for behavioural change.
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INTRODUCTION

Music students are at increased risk, compared to non-
music students, of developing musculoskeletal com-
plaints (Kok et al., 2013; Ballenberger et al., 2018).
Music education in conservatories is dedicated to learn-
ing to play the musical instrument in the most virtuosic
way, with little consideration of individual physical or
psychological characteristics. Musicians’ health is of sig-
nificant importance to performance quality due to the
very high physical and mental skills required to excel;
however, musicians typically receive limited health edu-
cation regarding the most effective ways to prepare
body and minds for performance (Clark and Lisboa,
2013). health
promoting behaviour in conservatory students have
been reported to be low (Kreutz et al., 2009). Therefore,

Current responsibility and health-

it seems logical to address health and injury prevention
during conservatory studies.

Universities are complex organizations with a great
potential to influence student behaviours through fac-
tors such as collective values, beliefs and actions
(Chesky et al., 2006; Newton et al., 2016). In the typical
master—apprentice teaching model in music tertiary
training institutions, teachers have an authoritative sta-
tus, even in regard to physical and psychological aspects
of performance, despite the fact that they do not have an
educational background in health themselves (Perkins
et al., 2017). Next to individual lifestyle behaviours, the
demands arising from practice and performance have a
high impact on music student’s health (Perkins et al.,
2017). The culture within music training and music pro-
fessions usually involves a taboo on reporting or discus-
sing pain. Despite this, pain can have devastating effects
on careers, and with high competition and demands to
always play at the best, music students may not feel safe
to discuss or seek appropriate help for their health-
related problems or pain. Therefore, it is an imperative
to modify cultures at conservatoires to enable health
and well-being to be embedded as integral component of
conservatoire education (Perkins et al., 2017) and
thereby support students to optimize healthy practice
and performance strategies (Aratjo et al., 2017).

Existing examples of health promotion projects in mu-
sic schools include the Health Promotion in Schools of
Music Project in the USA (Chesky et al., 2006), and the
Healthy Conservatories Network in the UK (Musical
Impact). However, only limited studies have been per-
formed evaluating health interventions in music education
settings. Varying study designs with limited theoretic foun-
dation, varying assessment tools and outcomes hamper in-
terpretability of results. Interestingly, musicians’ health

courses are described as likely to increase perceived knowl-
edge and awareness to performance-related health risks,
however, are only associated with a limited actual decline
in physical or psychological symptoms (Matei et al., 2018).

Recently, a multi-centre randomized controlled trial
(RCT) was conducted at five Dutch conservatories to
study the effectiveness of a biopsychosocial prevention
course, compared to physical activity promotion, to pre-
vent or reduce disability due to musculoskeletal disorders
in music students: the ‘PREvention STudy On preventing
or reducing disability from musculoskeletal complaints in
music students’ or PRESTO trial. No difference in primary
outcome, playing-related disability, could be found be-
tween intervention and control groups. It seemed that dis-
ability decreased over the course of 2 years in both groups.
When conducting a multi-centre, multi-faceted trial in
daily practice, a wide variety of factors is encountered dur-
ing execution and follow-up that may influence study find-
ings and outcomes. In accordance to the new Medical
Research Council guidelines for developing and evaluating
complex interventions (Craig et al., 2008), this current re-
port provides a critical examination of the PRESTO trial,
in conjunction with multiple stakeholders including an ex-
ternal evaluation of the study protocol, and a formative
and process evaluation. Although the trial methodology
and interventions were based on theoretical models, exist-
ing evidence and elaborate discussions between authors,
an independent external review a posteriori was aimed at
answering the research question: ‘are the study design and
contents of the interventions in the PRESTO trial valid?’
Second, a formative and process evaluation provides valu-
able information regarding implementation, treatment fi-
delity and the influence of contextual factors. Second and
third research questions were: ‘are the interventions imple-
mented as intended?” and “What are barriers and facilita-
tors of implementing a multi-centre research trial aimed at
improving health in music schools?’ In conclusion, infor-
mation gathered in this evaluation could provide great ad-
ditional value to interpret results of the original trial and
unravels barriers and facilitators that could inform future

research (Oakley et al., 2006).

MATERIALS

Background information to the original trial
(PRESTO)

The study protocol and results of the trial have been
published elsewhere (Baadjou et al., 2014, 2018).
Included were 170 first- and second-year students who
were randomly allocated and stratified by conservatory,
(PRESTO-Play)

to either experimental or control
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condition (PRESTO-Fit). The aim of PRESTO-Play was
to educate students about body posture while playing
the instrument, and to discuss psychosocial aspects re-
lated to the musician’s health, while incorporating
health behaviour change principles. PRESTO-Fit was
designed to control for attention and aimed at stimulat-
ing physical activity levels using a 10 000 step per day
approach according Dutch guidelines for activity pro-
motion for the general population.

Course contents are presented in Table 1. The
courses were implemented as voluntary extracurricular
classes for music students during the first or second aca-
demic year in either 2012-2013 or 2013-2014. Time
spent on both interventions was aimed to be equal,
about 18 hours in total, with PRESTO-Play consisting of
11 classes, and PRESTO-Fit of 5 classes with additional
time spent increasing daily activity level in leisure time.
For further details, see the study protocol and effect
evaluation (Baadjou et al., 2014, 2018). Rationale for
PRESTO-Play and PRESTO-Fit were supported by cur-
rent literature and clinical experience. PRESTO-Play
was provided by experienced postural exercise therapists
Mensendieck/Cesar, method Samama, and PRESTO-Fit
by therapists with an affinity for physical activity educa-
tion. All therapists were trained to follow a standardized
protocol twice; at start of the first and second inclusion
year. Outcomes were measured using questionnaires at
baseline, during and at the end of the intervention, and
at 16- and 24-month follow-up. By the end of the inter-
vention, 62% and 58% of PRESTO-Play and PRESTO-
Fit participants, respectively, were still enrolled in the
trial. At 2-year follow-up, participation rate had
dropped to 32% and 29% for PRESTO-Play and
PRESTO-Fit, respectively. Intention-to-treat analysis
revealed that during the intervention and until the end
of follow-up, there was no difference in disability be-
tween both interventions. Disability declined over
2years with 33% in PRESTO-Play and 49% in
PRESTO-Fit.

Study design

A pre-specified mixed-methods evaluation was con-
ducted as an adjunct to the PRESTO study. Aspects of
this evaluation are described in Table 2. Measures are
presented at the cluster and individual level, using a mix
of  quantitative and  qualitative  approaches.
Interpretation occurred with consideration of context

and in relation to the main trial’s findings.

External validation

An independent external review of the study protocol
and contents of interventions was performed to assess
external validity of the study.

Setting and sample

Reviewers were defined as researchers (academic level
ranging from PhD student to professor) experienced in
project design, exercise interventions and/or musician’s
health and were approached for participation by the sec-
ond author (B.J.A.). They were not involved in the
PRESTO trial. Reviewers had to rate their own compe-
tency regarding these three themes on a 0-10 scale from
no experience at all to highly specialized. The principal
investigator (V.A.E.B.) presented a detailed standardized
overview on study design, intervention contents and im-
plementation of the trial. A questionnaire was designed
and distributed prior to the presentation, to be com-
pleted during and immediately after the presentation
(Supplementary Appendix 1). Answer options were yes
or no, and an option was provided to note comments.
The percentage of positive responses were reported. The
analysis focused on key themes from the interventions:
body posture while playing, health behaviour change,
psychosocial aspects and physical activity promotion.
We expected that 10 reviewers would be needed to pro-
vide valuable feedback.

Formative and process evaluation

The process evaluation included both formative and
summative purposes and was inspired on work of
Steckler and Linnan (Steckler and Linnan, 2002),
Baranowski and Stables (Baranowksi and Stables, 2000)
and Saunders et al. (Saunders et al., 2005). The process
evaluation intended to answer six key questions: (i) to
what extent was the intervention implemented as
planned? (fidelity) (ii) to what extent were classes pro-
vided as planned? (dose delivered) (iii) how was the
course received by the students? (dose received) (iv) how
did health behaviour change during and after the trial?
(v) what proportion of students participated in the
study? (reach) (vi) which aspects may have influenced
the implementation? (context).

Setting and sample

Data were collected at all participating music schools.
Participants included music students, therapists and con-
servatory staff engaged in the trial. Feedback was col-
lected by questionnaire, logs, field notes and email
correspondence.
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e Music students: Trial participants completed a pro-
cess evaluation questionnaire by the end of the inter-
vention, asking a range of questions, i.e. how the
course was received, including key messages, grading
the overall course (0 very bad—10 very good) and de-
scribing reasons for being absent in class. A contami-
nation check was performed by asking: ‘Did you
discuss the contents of this course with students who
participated in the other course?” and ‘Did you hear
from students who participated in the other course
about the contents of that course?’

Therapists: Therapists kept a log of their courses,

where components covered in class were ticked off
and remarks could be made. At the end of the first
and second intervention year, logs were evaluated,
and the contents of the classes and experiences of the
therapists were discussed in workshops to evaluate
their perceptions of course efficacy and relevance.
The principal researcher (V.A.E.B.) took field notes
of these discussions and other verbal communication
throughout the study.

Conservatory staff: At the end of year 1 and 2, evalu-

ation meetings with conservatory staff engaged in the
trial were scheduled. This was done to maintain con-
servatory engagement with the trial as well as being
an opportunity to receive feedback on implementa-
tion. Field notes of these discussions and other verbal
communication throughout the study were collected.

Analyses

Data included a mix of quantitative and qualitative
data. Quantitative results were presented descriptively
as means = SDs when normally distributed and medians
(interquartile ranges) when skewed. Differences between
groups were investigated using independent samples ¢
tests or Mann-Whitney U test for normal and non-
normal distributed data, respectively. Statistical testing
was performed using IBM SPSS Statistics for Windows,
version 23 (IBM Corp., Armonk, NY).

Qualitative data were reported descriptively.
Following, two authors (V.A.E.B. and B.J.A.) indepen-
dently evaluated and discussed key responses that pro-
gressed into themes. Citations were selected following
these key responses.

RESULTS

External validation

Participants

Fourteen researchers participated in the expert review.
Their median experience in research design was seven

interquartile range (IQR) 5-8, exercise intervention was
seven IQR 4.75-8.25 and musician’s health was five
IQR 0.75-8.5.

Descriptive analysis/key responses

An overview of frequencies of responses to the valida-
is presented in Supplementary
Appendix 1. In summary, reviewers found the design of

tion questionnaire

the trial appropriate for the research goal. Considering
PRESTO-Play, general consensus existed on the appro-
priateness and relevance of contents covered in the
course, which seemed ‘an appropriate comprehensive
approach’.  More
reviewers found the approach according to postural ex-
ercise therapy Mensendieck/Cesar, method Samama fea-
sible. However, four questioned the rationale of the

biopsychosocial specifically, 11

spinal biomechanical principal as applied by Samama.
Ten reviewers found the application of behavioural
change principles in the course appropriate. The major-
ity of the experts expected that PRESTO-Play would be
likely to change behaviour and diminish playing-related
disability. However, six reviewers thought that
PRESTO-Fit also would be likely to affect playing-
related disability: ‘There is some evidence that cardio-
vascular fitness has some value in improving endurance
& some psychological benefits’; and five reviewers hy-
pothesized that there was potentially too little contrast
between PRESTO-Play and PRESTO-Fit. There was
lack of consensus amongst experts regarding the psycho-
logical aspects of the experimental condition. While
50% thought psychosocial aspects were covered ade-
quately, others felt that the therapists were not ade-
quately skilled to deliver this part of the intervention
‘Physiotherapists are not expertly trained in behaviour
change’ and that psychosocial factors should better be
evaluated individually ‘group programs do not allow for
individual risks and resilience factors to be explored’.

Formative and process evaluation

Participants

In total, 88 students returned their process evaluation
questionnaires (42 PRESTO-Play and 46 PRESTO-Fit).
Additionally, all the 12 therapists that provided the
interventions participated; five were experienced pos-
tural exercise therapists Mensendieck/Cesar, method
Samama that delivered PRESTO-Play. Seven therapists
delivered PRESTO-Fit; they were physiotherapists (3),
Alexander technique teachers (2), a postural exercise
therapist without experience in treating musicians (1)
and a movement scientist (1). All therapists’ logbooks
were analysed and all therapists participated in the
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Table 3: Student evaluation of contents: PRESTO-Play

Do you think that the following aspects were sufficiently discussed? (0 not sufficient-5 sufficient)

Mean SD

General information about the human body 3.79 1.03
General information about physical complaints related to playing a musical instrument 4.05 0.84
Body posture in general 4.55 0.63
Body posture while playing a musical instrument 4.61 0.63
Warm-up and cool-down 4.48 0.55
Ergonomics 3.93 0.82
Practice behaviour 3.83 0.88
Physical activity 3.79 1.03
Stress 3.57 1.04
Anxiety (Performance) 3.37 1.16
Care (where can I get help when needed) 3.27 0.95

evaluation meetings. Five evaluation meetings were or-
ganized with the conservatory staff involved in local im-
plementation of the trial. Staff members included the
five department’s managers, one of the school’s princi-
pals, one concierge, one secretary and a health and well-
being coordinator.

Analyses

To what extent was the intervention implemented as
planned? (Fidelity). Analysis of logbooks showed that key
themes, i.e. body posture while playing in PRESTO-Play
and physical activity promotion in PRESTO-Fit, were
delivered in accordance with the protocol. For PRESTO-
Play only minor differences in timing and structure of
the information on postural technique occurred.
However, analysis of logbooks showed that health be-
haviour change aspects were insufficiently incorporated
in year 1. Therefore, a workshop was organized to im-
prove knowledge and implementation skills which
resulted in optimized understanding of teaching health
behaviour change in year 2, which was reflected in a
higher number of incorporated aspects in class reflected
by the therapists’ logbooks. For PRESTO-Fit, it was no-
ticed during the evaluation meeting that four therapists
had provided some extra-information regarding physical
activity promotion that was not incorporated in the
course protocol. Therapists in both conditions reported
that the group aspect of the course was of additional
value, stimulating discussions, creating an open atmo-
sphere to talk about playing-related problems, particu-
larly in PRESTO-Play with more face-to-face classes.
Two therapists from PRESTO-Play suggested providing
handouts of psychosocial aspects covered in class. It was
also suggested that recording body posture at the start
and the end could help students visualize any postural

changes. Considering contamination, the majority of the
participants, 67% in PRESTO-Play and 63% in
PRESTO-Fit, reported not to have heard about the con-
tents of the course they were not allocated to.

To what extent were classes provided as planned? (Dose
delivered). In both groups, several classes were resched-
uled because they were first planned during project
weeks, exams, holidays, etc. Only 3 out of a total of 99
PRESTO-Play classes and 1 out of 45 PRESTO-Fit clas-
ses were cancelled. Questionnaires were long and took
more time to complete than expected, which then had
an impact on the time for delivery of class contents.
Therapists reported in the evaluation meetings that they
felt that the questionnaires demotivated students.

How was the course received by the students? (Dose re-
ceived). Participants in PRESTO-Play awarded the course
with a mean score of 7.71 + 1.63. Students found that key
themes of the classes were discussed at least moderately suf-
ficient. The three most sufficiently discussed items were:
body posture while playing a musical instrument, body pos-
ture in general and warm-up and cool-down. The three
items least sufficiently discussed were: care (where can I get
help when needed?) (performance), anxiety and stress.
Students agreed most with the statements that the course
helped to recognize more of the benefits of healthy music
making that they learned new things about prevention of
physical complaints related to music making, and they found
that the course was an addition to education (Table 3).

‘I’m focusing more on my attitude than before. And I
also started interval training and exercises for my back.
So thank you for mentioning these physical aspects of
musicianship’

(Student 1)
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Table 4: Student evaluation of contents: PRESTO-Fit

Do you think that the following aspects were sufficiently discussed? (0 not sufficient-5 sufficient)

Mean SD
Importance of physical activity 4.00 0.91
What is the Dutch guideline for physical activity? 3.73 1.01
How to increase physical activity? 3.87 0.87
How to stay active in the future 3.69 0.95

Table 5: General evaluation: indicate whether you disagree or agree with the following hypotheses

PRESTO-Play PRESTO-Fit
Mean SD Mean SD

This course is an addition to my education 4.14 1.00 2.75 0.84*
It was easy to fit this course in my schedule 3.10 1.27 3.33 1.26
I learned from the discussions in class 3.62 0.83 2.49 0.92*
I would recommend this course to my friends 3.86 1.12 2.76 1.07*
This course was fun 3.88 0.89 2.78 1.04*
The therapist was enthusiastic 4.52 0.80 3.98 0.87*
The conservatory contributed to the success of the course 2.93 1.16 2.91 0.94
I put into practice what I learned from this course 3.86 0.95
The overall reactions of others (e.g. teachers, friends, therapists) on my partici- 3.88 1.06

pation in this class are positive
I learned new things about prevention of physical complaints related to music 4.17 1.03

making
This course helped me to recognize more of the benefits of healthy music 4.17 0.88

making
This course inspired me to take preventive actions 3.90 0.96
I completed my homework assignments almost every time 3.26 0.99
I learned from analysing other students body posture while playing 3.86 0.87
I learned some new things about physical activity 2.93 1.10
This course taught me to see the benefits that are associated with physical 3.18 1.11

activity
I wore the step counter every day during the measurement periods 3.33 1.41
This course helped me to become more physical active 3.02 1.25

Scores represent a Likert scale ranged from 0 (totally disagree) to 5 (totally agree).
“Significant difference between groups, p < 0.01.

Participants in PRESTO-Fit rated the course with a
mean score of 6.02+1.91, which was significantly
lower than PRESTO-Play. However, some benefits of
the generic physical activity were still noted by some,
with one student reporting:

‘The course made me much more aware of the impor-
tance to be physically active; I make regular lunch walks

now and started yoga’
(Student 2)

Students in PRESTO-Fit indicated that the impor-

tance of physical activity was sufficiently discussed;

however, scores were low when asked whether they had
learned new things about physical activity (Table 4).
Compared with PRESTO-Play, participants in PRESTO-
Fit scored significantly lower on the following aspects:
‘The course is an addition to my education’, ‘I learned
from the discussions in class’, ‘I would recommend this
course to my friends’, “The course was fun’ (Table 5).
Verbal comments from students and therapists during
the trial revealed that at start of PRESTO-Fit, students
found walking daily routes and the movies shown were

interesting, however, a common remark was that
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Table 6: Health behaviour change

In the past week, how often would you say. . .

Start intervention

End intervention End follow-up

Likert scale 0 (never)-7 (always) (n=128) (n=87) (n=155)
You paid attention to body posture while playing music 4.83 = 1.41 4.95 £ 1.29 520+ 1.13
You performed a physical warm-up before playing 3.52+2.01 3.98 =1.78 3.65 =2.04
You took sufficient breaks while playing 4.63 = 1.62 512 +1.41 4.96 = 1.67
You managed stressful situations successfully 4.32 +1.59 4.54 = 1.49 4.64 = 1.37
You were sufficiently physically active 4.23 +1.49 4.64 = 1.45 4.67 = 1.36
You paid attention to general health 4.84 = 1.52 5.15+1.33 511 +1.27
Total mean 4.39 £0.98 4.69 £0.99 4.71 £ 0.99
Total 26.32 + 5.89 28.11 = 5.91 28.24 +£5.98
PRESTO-Play 27.11 28.95 29.33
PRESTO-Fit 25.55 27.37 26.92

Presented are means = SD.

participants were disappointed that they did not receive
specific advice on body posture while playing and
started looking for other ways to get such advice.

One PRESTO-Fit therapist, who was an Alexander
teacher at that conservatory, reported:

‘A number of students now also follow Alexander les-
sons. They like the individual attention and the possibil-
ity to discuss their problems in more depth’

(Therapist 1)

How did health bebaviour change during and after the
trial?. As described in the original article, but more spe-
cifically reported in Table 6, health behaviour change,
regarding aspects such as paying attention to body pos-
ture while playing, paying attention to general health
etc., did not differ between PRESTO-Play and PRESTO-
Fit. A trend towards more protective health behaviour
was detected for both groups between start and end of
intervention and 2 years after the intervention.

What proportion of students participated in the study?
(Reach). Inclusion was performed at five conservatories
in year 1. In year 2, one conservatory introduced obliga-
tory health classes for first-year students in their curricu-
lum, which could have contaminated study results;
therefore, it was decided to exclude that conservatory
from further recruitment in the second year. When
implementing the classes, conservatories tried to find a
free time period in which all students could participate.
However, as students of different bachelor programs
with different course schemes were included, this was
practically impossible. Some 20% of randomized stu-
dents had already dropped out between randomization

and start of the first class, just because they were not
able to attend the class at the time scheduled. The most
common reasons for dropout at this stage were related
to other activities for school or work, such as principal
subject class, orchestra rehearsals or teaching. For exam-
ple, students reported in the email correspondence:

‘I have cello class then. If it’ll be on a different day in the
future I would love to join (it’s something that’s really
interesting for me)’.

(Student 3)

‘I work on Friday afternoon, so I won’t be able to

come’.
(Student 4)

‘I am sorry but I will not be able to come to the classes!
And I think if the classes were later at the day more peo-
ple would come, this is really early for musicians’

(Student 5)

‘My schedule has been changed, I have theory class now
at the same time. Although I would like to participate in
class. What shall I do?’

(Student 6)

Class attendance rate was on average 55% in
PRESTO-Play and 60% in PRESTO-Fit. Small incen-
tives, such as chocolate, and raffling tickets for a music
festival did not seem very effective in stimulating the stu-
dents to keep participating in the study, whereas provid-
ing study credits for participation lead to a higher
attendance rate. The two conservatories that provided
study credits reported the highest overall attendance
rates (i.e. 66% and 63%). Emails from absent students
indicated that activities as masterclasses, orchestra
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rehearsals, studying for exams or rescheduling of their
principal subject class prevented them from being able
to attend the PRESTO course. Other students reported
organizational reasons that led them to be unable to
attend:

‘... I want to sincerely apologize for not responding to
your e-mails and forgot to cancel class. It’s just that I
can’t see the forest for the trees now with all these

>

reports, appointments, auditions, exams, etc. .. ..
(Student 7)

‘Please forgive my late response, dealing with musicians
is horrible I know, [ am having my exam tomorrow and
I was travelling for concerts - very busy time, could you
please send me a copy of the questionnaire in this
travelling-hectic time I put it into one of my bags to fill
it in and ’m unable to find it. ’'m so sorry. But I want to
keep doing it. After tomorrow I will keep on track of
this and so many other things are hanging in the waiting
list’.
(Student 8)

‘Oh, was there a PRESTO class? Didn’t put it in my
agenda. Just forgot’

(Student 9)

Which aspects may have influenced the implementation?
(Context). Three themes emerged from this question, in-
formed and supported by key responses from previous
evaluation themes: students’ motivation, institutional
support and communication with students.

Students’ motivation. Both questionnaire and email cor-
respondence remarks (with logs) from therapists indi-
cated that participants in PRESTO-Play were more
motivated than PRESTO-Fit. However, participants in
PRESTO-Play reported a decline in motivation during
the third, fourth and fifth class, as they found the generic
posture information not specific enough for their instru-
ment playing. Once themes were more related to instru-
ment playing and incorporated psychosocial aspects
after Class 5, motivation increased again. PRESTO-Play
therapists confirmed this in comments such as these:

‘Giving this class was fun. The students get more enthu-
siastic whenever they can practice more and apply the
playing their

principles learned directly while

instrument’.
(Therapist 2)

Some therapists felt that students appeared engaged
and motivated when they attended despite many missing
classes:

‘Hereby I send you the attendance list. The funny thing
is that when students are present, they are enthusiastic—
generally speaking. And I notice that they really try to
improve posture and movements while playing’

(Therapist 3)

In contrast, participants in PRESTO-Fit reported in
their evaluation questionnaires that they were somewhat
disappointed about the contents of the class. Others
reported that they experienced too much trouble to
wear step counters and note steps for 7 days a week dur-
ing 7 weeks in 1 year. Also, as a consequence of the low
attendance rate and motivation of the students, the
PRESTO-Fit therapists’
influenced:

motivation was negatively

‘Only two students were present, came in late, did not
have their logbook. I couldn’t do the evaluation. This is

hard for my motivation, which is an understatement’
(Therapist 4)

Institutional support. To promote awareness about the
trial at the participating conservatories, different social
media sources, intranet and email were used to inform
all conservatory staff, although they were not directly
involved in study processes. Original plans to inform
music teachers by a lecture and possibility for personal
contact were found impossible at all conservatories due
to lack of common availability of music teachers.
Instead, all music teachers received written information
about the course. Students were asked to discuss class
elements with their music teachers. Music teacher’s
comments on course contents were then discussed in the
next class.

‘I heard from a student that her teacher now, as a conse-
quence of her discussions with him on posture as in-
duced by the PRESTO class, paid more attention to
postural-related aspects as breathing’

(Therapist 2)

Students in PRESTO-Play and PRESTO-Fit reported
low scores on the question whether they felt that the
conservatory contributed to the success of the course.
Therapists reported moderate to good cooperation from
the conservatories. Feedback from the therapists at the
moderately engaged conservatories suggested that more
cooperation of conservatory staff (music teachers, sup-
porting staff) probably would have resulted in fewer
dropouts.

Communication with students. According to protocol,
regular class attendance reminders were sent to students
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by the principal investigator (V.A.E.B.) as well as
reminders for them to hand in questionnaires. Because
of low class attendance and problems with handing in
questionnaires, communication strategies with the stu-
dents adapted throughout the course in response to feed-
back regarding reasons for decreased class attendance.
Conservatory staff suggested that they would be more
active in stimulating students to come to class and hand
in questionnaires. Every conservatory proposed his own
method, which suited them best to help researchers pre-
vent dropout. The conservatories that were the most ac-
tive reported the lowest dropout rates.

DISCUSSION

This article describes a comprehensive external valida-
tion and process evaluation of a multi-centre RCT evalu-
ating efficacy of a biopsychosocial health promotion
and injury prevention course aimed to reduce disability
due to musculoskeletal complaints in music students.
The use of this retrospective analysis allowed a greater
depth of understanding of reasons for PRESTO program
outcomes than could be observed from analysis of quan-
titative data alone. In addition, these observations high-
light considerations for the design and implementation
of future research studies with this population.

The external experts’ review supported the design
and contents of the trial. Dose delivered was considered
good. Participants in PRESTO-Play confirmed that they
learned new aspects about prevention of physical com-
plaints related to music making and found that the
course was an addition to their education. The course
created an open atmosphere to talk about physical and
psychological problems. Postural exercise therapy was
delivered according to protocol, with feedback indicat-
ing that participants appreciated it most when education
was focused on playing the instrument. Health behav-
iour change principles were insufficiently applied in the
first intervention year but improved in year 2.
Regarding psychosocial aspects covered, students found
that anxiety and stress could have been discussed more.
Therapists were advised to present handouts of the psy-
chosocial topics discussed. The review by external
experts failed to reach consensus on whether psychoso-
cial aspects were covered appropriately or not. In the
control group, participants were disappointed when
they found out they did not learn about specific aspects
of posture while playing. Correspondingly, participant’s
course ratings were significantly higher in PRESTO-Play
compared with PRESTO-Fit.

No difference in disability was found between
groups. This evaluation reveals that the contrast be-
tween PRESTO-Play and PRESTO-Fit might have been
too small to cause differences. Although originally
designed as control for attention, it is possible that
PRESTO-Fit also provided a positive health effect, as
was reported and expected by experts. It is also possible
that PRESTO-Play was not as effective as expected, per-
haps because health behaviour change principles were
not applied according to the protocol in the first year of
intervention. In addition, despite the use of standardized
training and logbooks, fidelity was only moderate.
Individual backgrounds were anecdotally reported to
have an impact on the fidelity of course delivery, such as
inconsistencies in depth of discussion of psychosocial
aspects in the PRESTO-Play and providing extra infor-
mation on benefits of physical activity other than de-
scribed in the protocol in PRESTO-Fit. Third,
attendance rates in PRESTO-Play and PRESTO-Fit clas-
ses were not optimal. Especially, the dose received in the
PRESTO-Play course could have been too low for the
course to become effective. Another potential limitation
is that we did not measure whether the postural exercise
principles were able to be translated into daily practice.
Practical applicability or transferability of the contents
of the PRESTO-Play class is obviously more likely to be
able to reduce complaints and disability. Last, students
from PRESTO-Fit reported to start looking for other
ways to receive information about health, as they were
disappointed in the contents of their course. This could
have further reduced contrast between groups.

Enablers and barriers

Three themes were identified that greatly influenced im-
plementation of the trial: student’s motivation, institu-
tional support and communication. The question arises
as to who is responsible for musician’s health? Results
of the current evaluation show that the culture towards
health and well-being provided by the environment
influences motivation that leads to behaviour change in
students, which is in accordance with behavioural
change theories (e.g. De Vries et al., 2003). Music stu-
dents’ health should be a shared responsibility of stu-
dents, teachers, conservatory and health-care
professionals. For example, a lack of support from the
conservatory led to a decrease in motivation for some
therapists and students, thereby potentially influencing
the motivation of both the participants and their

instructors.
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Several different recommendations arise from the
current evaluation to optimize environment to stimulate
students to a behavioural change towards a healthy per-
formance. First, a cultural shift increasing the focus on
healthy performance in music school is necessary
(Williamon and Thompson, 2006). Second, the role of
the individual music teacher to stimulate behaviour
change is vital, challenging the master—apprentice model
as the only method in which music students receive their
education (Perkins et al., 2017). Currently, while stu-
dents may expect guidance from their teachers regarding
health aspects, teachers do not feel equipped to provide
such support (Rickert et al., 2015). Additionally, provid-
ing credits for participation in class, or introducing the
class as compulsory, are example of ways that may ex-
ternally motivate students to participate. In accordance
with Matei et al. (Matei et al., 2018), it can be advo-
cated that the health course be taught by several educa-
tors with their own expertise, rather than one therapist
providing all classes of the course, as was done in the
current trial. Finally, communication between all stake-
holders needs to be optimal to create a good atmosphere
for health education and research, with contact by email
and phone alone appearing insufficient. Conceivably, in
the current era, online resources and social media could
be used to create a sense of a healthy community and fa-
cilitate communication (Kapp et al., 2009) An example
of an intervention that undertakes many of these ena-
blers/barriers is the Sound Performers online musicians’
health program (Ingle, 2013), as it can be adapted to tai-
lor different audiences and educational contexts, includ-
ing virtual classsrooms, music students, professional
musicians and teachers.

Strengths and limitations
Strength of this study is that we examined the experience
of participation in a health promotion and injury pre-
vention course for music students from different per-
spectives using a predefined structure. A limitation is
that we did not incorporate structured interviews or fo-
cus groups, which could have provided additional
themes of interest. Furthermore, reliability testing of
therapists’ compliance with the protocol by audio/video-
taping and evaluation of the classes would have aug-
mented information on fidelity (Steckler and Linnan,
2002). A pilot study or a priori broader stakeholder con-
sultation a priori could have increased institutional sup-
port in this trial (McSweeney et al., 2017).

Although planned as a health promotion interven-
tion, one can question whether the actions to change

cultures, i.e. by involving teachers and conservatory
management where sufficient for health promotion. In
retrospect, on the basis of the knowledge gained from
this process evaluation, obtained from a wide range of
stakeholders and experts, it is assumed that much more
action is likely to be needed to change cultures in the
music professional community. For example, taking into
account social determinants, infrastructures and envi-
ronmental perspectives, it must therefore be acknowl-
edged that the current study reflects much more a health
education approach rather than a health promotion
approach.

In conclusion, although no differences in primary
outcome were found, this process evaluation revealed
that participants in PRESTO-Play reported to have
learned about prevention of physical complaints related
to music making and were more satisfied with the course
compared with PRESTO-Fit. The study design and con-
tents of the interventions were valid. Dose delivered was
good. Behavioural change and psychosocial principles in
PRESTO-Play may have been able to be implemented in
a more optimal manner. Moderate fidelity in both
groups and too little contrast between interventions
could have further influenced results. Attendance rate
and a presumed lack of generalizability further de-
creased possible effect of the interventions. Reach and
context were found to be the largest influencing factors
on study participation and study outcome.

Recommendations for practice: music students do
feel the need for specific music-related health education.
It is assumed that implementing a health course from the
inside of the institution will optimize accessibility and
communication, encourage attendance and enhance mo-
tivation for behavioural change. A cultural change is
needed for health promotion. Educational approaches
that include flexible delivery methods, tailored for dif-
ferent populations and cultural contexts, need to be
designed and tested (Baadjou et al., 2019).
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