W) Check for updates

Journal of Medical Education and
Curricular Development

Volume 11: 1-10

© The Author(s) 2024

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/23821205241234537

S Sage

Music Therapy as a Topic in Medical Education: Course
Concept and Student Evaluation of an Elective Course for
Medical Students

Susann Kobus':2, Ursula Felderhoff-Mueser!:3, Elke Lainka#,
Joachim Fandrey5 and Sven Benson3:6

Department of Paediatrics |, University Hospital, University of Duisburg-Essen, Essen, Germany. 2Center of
Artistic Therapy, University Medicine Essen, Essen, Germany. 3Center for Translational Neuro- and
Behavioural Sciences, C-TNBS, Faculty of Medicine, University Duisburg-Essen, Essen, Germany. 4Clinic
for Pediatrics Il, University Children’s Hospital Essen, University of Duisburg-Essen, Essen, Germany.
SInstitute of Physiology, University Hospital Essen, University of Duisburg-Essen, Essen, Germany. élnstitute
for Medical Education, University Hospital Essen, University of Duisburg-Essen, Essen, Germany.

ABSTRACT

OBJECTIVES: Music therapy has been proven as a safe and well-established intervention in healthcare to relieve symptoms and improve quality
of life. While music therapy is already established in several settings to supplement medical care, there is a lack of integration in the field of med-
ical education.

METHODS: We report on the implementation and evaluation of a teaching concept for a five-day-intensive-course on music therapy. The course
was offered as an elective course for medical students at the University Duisburg-Essen. At the end of the course, students filled out a free text
questionnaire to assess the students’ perception of the course, and additionally answered standardized questions by the structured EVALuna
online evaluation tool of the University of Duisburg-Essen.

RESULTS: All students (N=35) who participated in the music therapy course between September 2019 and March 2023 completed the ques-
tionnaires and N =21 students filled out the EVALuna. Most students (89%) chose the course because of their interest in alternative and support-
ive therapy options to improve patients’ well-being. About 46% had previous musical experience and passion and fun with music and 37% of the
students were interested in the interdisciplinary academic subject that combined music and medicine. EVALuna online evaluation reflected high
satisfaction with the course.

CONCLUSION: Due to the well-proven effectiveness and evidence of music therapy as well as the positive perception of medical students, music

therapy should be further established in medical care and medical education.
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Introduction

Non-pharmacological interventions such as music therapy have
promising potential to complement traditional medical treat-
ments and promote recovery and well-being. Music therapy is
increasingly applied in the care of preterm infants, children,
and adolescents in many countries worldwide.™ Music
therapy is not only an art but also a science, a process of
human interaction and a form of therapy with the medium
music,” which is used within a therapeutic relationship to
address the physical, emotional, cognitive, and social needs of
individuals.” Music therapists are increasingly available in pal-
liative care teams to promote the clinical services and to meet
the holistic needs of the patients and their families.® In music
therapy, the patient and therapist actively engage in singing,
improvising, and listening to music, depending on the patient’s

musical preferences. Individual musical experiences can develop

within a therapeutic relationship based on individual assess-
ment, treatment, and evaluation.’

Music therapy serves as a mean of interaction, as a non-
verbal form of communication and to promote the patient’s
individual development.8 Numerous studies have examined
the effects of music on somatic and mental illnesses.”*° Live
therapist-directed music therapy has a stabilizing effect on
114 2nd their pztrents.ls’16 It has
positive effects on physiological functions in preterm infants

vital signs of preterm infants

during a hospital stay.17’19 Music therapy promotes social inter-
actions in the hospital and helps children with cancer and their
families to better cope with their illness.?® Beneficial effects of
music therapy have also been documented in adults suffering
from post-traumatic  stress disorders,” and in cancer
patients.”>** Compared to standard care, music therapy inter-
ventions have beneficial effects on pain, anxiety, depression,23
fatigue, and help to promote well-being in daily live and to
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increase a sense of control and hope.**?” Music therapy can

reduce impulsiveness and increase self-regulation®®*’

and resili-
ence in newly diagnosed cancer patients.30 These effects can
be explained by underlying neurobiological mechanisms:
Music that produces intense pleasure or excitement activates
the neural systems of reward and emotion in a similar way
to other biologically relevant stimuli.®! The ability of music
to induce pleasure and to stimulate endogenous reward
systems suggests that our mental and physical well-being
greatly benefits from music.>! Music is not only beneficial to
the well-being of patients, but also shows positive effects on
activities and services of medical staff.>?

Music therapy can be integrated in medical practice, com-
plementing medical treatments, which makes it relevant and
interesting for medical education.*®> Music therapy combines
medicine with music and psychology,34 which offers an
insight into an area that is both scientifically and clinically
relevant.

Since 2018, music therapy is offered as an elective course for
medical students at the Medical Faculty of the University of
Duisburg-Essen. The course does not train professional
music therapists. It is an elective course for medical students
to gain an expanded overview of complementary therapies
such as music therapy with self-experiences. The self-
perceptions in practical work with a qualified music therapist
are more formative than the theoretical teaching by a music
therapist.35 In addition to those experiences the medical stu-
dents see the patients from a different perspective than a phys-
ician.® This makes the University of Duisburg-Essen the only
institution that has integrated the subject music therapy into
conventional medical education in Germany.

We report on the implementation and evaluation of the
course concept. Specifically, we have investigated the motiv-
ation to participate and the students’ perception of the music
therapy elective course.

Methods
Study Design

The study was designed as a prospective local study on medical
students of the elective course Music therapy in pediatrics (chil-
dren’s  hospital and neonatology) at the University of
Duisburg-Essen. During the course this questionnaire-based
survey was conducted anonymously. The students received
the questionnaire at the end of the intensive five-days-course
and returned it to the lecturer in a closed envelope. In addition,
the EVALuna online survey, a structured and anonymous
evaluation tool implemented at the Medical Faculty of the
University Duisburg-Essen, was used to evaluate students’ sat-
isfaction with the course.?” The students received a link to take
part in the online satisfaction survey, which could only be used
once for this subject. This means that both data collections
could take place anonymously.

The requirement of the ethical approval to conduct this
study was waived by the local ethics committee of the
Medical Faculty of the University of Duisburg-Essen.

Sample and Procedure

All medical students at the University Duisburg-Essen who
participated at the elective course Music therapy in pediatrics
(children’s hospital and neonatology) (Department of Paediatrics
I, University Hospital, University of Duisburg-Essen, Essen,
Germany) between September 2019 and March 2023 were
invited to participate in the evaluation of the course. The stu-
dents were informed that they were free to participate, and
that they agreed to participate in the survey by returning the
completed questionnaire. On the questionnaire, the students
also agreed to take part in the evaluation of the EVALuna
online survey. The completion of the questionnaire was consid-
ered as informed consent. Completing the EVALuna question-
naire is part of the standard evaluation process conducted for all
courses at the Medical Faculty. There were no exclusion criteria
for students to participate in the study. Because the elective
course Music therapy in pediatrics (children’s hospital and neonat-
ology) is the only elective course in the field of complementary
therapies at the University of Duisburg-Essen, there were no
inclusion and exclusion criteria for the selection of the analyzed
subject.

Elective Course of Music Therapy

The study program Auman medicine at University of
Duisburg-Essen is comprised of three parts. The first part
(“pre-clinical stage”) includes the first four semesters, the
second part (a clinical stage”) the semesters 5-10, and the
final part (“Practical Year”) includes the semesters 11 and 12.
During the clinical stage, students can choose one of sixty elect-
ive courses.

The major aim of the elective course Music therapy in pedi-
atrics (children’s hospital and neonatology) is an affective learning
aim, i.e. that medical students learn to see the patient from a
different perspective and, in addition to the usual, get cognitive
approaches during medical studies, to have a closer view on
patients’ emotions and experiences.

From the year 2018, the University of Duisburg-Essen is
offering the special course Music therapy in pediatrics (children’s
hospital and neonatology) (Department of Paediatrics I,
University Hospital, University of Duisburg-Essen, Essen,
Germany) to provide the opportunity for medical students to
gain insights about music therapy as an approach to supplement
and support basic medical care. The course is offered once a
semester every March and September for a maximum of 12 stu-
dents. The course has six parts and takes place during five con-
secutive days (Figure 1).

Part 1: Introduction to music therapy
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Part 1:
Introduction to music therapy

l

Part 2
Medical basics in the fields of
neonatology and pediatrics

l

Part 3
Practical skills in active music therapy

Part 4
Receptive music therapy

Part 5
Practical use of music therapy

l

Part 6
Practical exam in music therapy

Figure 1. Curriculum of the music therapy course.

The first part provides an in-depth overview of music therapy
directions, their theoretical background, origin, procedures, and
the areas of application of music therapy. Music therapy is pre-
sented as a complementary therapy to medical care in inpatient
and outpatient settings. Information about the applicable ethical
principles of the profession, the legal framework and an overview
of the existing national and international professional organiza-
tions are integrated. This part also serves to integrate the study
group and to compensate for the different input skills of the stu-
dents. An exchange of previous technical knowledge and musical
experience of the students is analyzed.

Part 2: Medical basics in the fields of neonatology and
pediatrics

This part provides an overview of basic medical knowledge
in the areas of neonatology and pediatrics which are a relevant
background for the elective course. This includes pediatric sub-
specialties such as transplantation medicine for babies, children,
and adolescents.

Part 3: Practical skills in active music therapy: Improvisation

The students comprehensively learn about the practical field
of active music therapy with the various music therapy technical
directions and the most important areas of application.

The focus of this part is making music without compos-
itional requirements (improvisation) and the application in a
musical-therapeutic relationship. Various percussion and thera-
peutic instruments such as sansula, ocean disc, zaphir, xylophones,
tone bars, egg-shakers, vibraslaps, snare drum, tambourine,
cymbals, triangle, maracas, chimes, cajons, bongos, a keyboard,
and a guitar, are available for improvisation.

The major aim of this part is that students learn different
forms of playing and conversation in the individual single and

group music therapy sessions. Empathy and self-reflection are
encouraged as essential prerequisites for therapeutic understanding
and interaction. The students can understand their own and
others” experiences and behavior unbiasedly as indications of an
overarching, biographical and reflecting structure. This part
conveys an exercise in basic therapeutic skills such as role accept-
ance and role distance, empathy, group leadership and the
improved perception of one’s own subjectivity.

Part 4: Receptive music therapy

With the receptive forms of music therapy, the students
learn further options to utilize music therapy. The students
learn to play the instruments sansula, kalimba, ocean disc,
zaphir or monochord and they are able to actually engage recep-
tively to experience themselves. They learn to reflect the music.
The initiation of guided imagery with music as relaxation exer-
cises is also a theme of this part.

Part 5: Practical use of music therapy

As final step, the skills acquired in active and receptive music
therapy are directly applied to patients in the patient room of the
nephrology, gastroenterology, and neonatology wards at the
University Children’s Hospital Essen. Under the guidance and
with the help of the lecturer, a qualified music therapist, the stu-
dents prepare and direct own music therapy sessions for the
patients with different diseases and different health status. Based
on their own experiences and reflecting the group processes, the
students experience the connection between musical and verbal
expression and psychological structure. They become familiar
with the appropriate preparation of a therapeutic or counseling
relationship in music and language. For quality assurance and
best practice, supervision as a reflection process is carried out by
the lecturer with the students after the sessions.

Part 6: Practical exam in music therapy

The students independently direct their own music therapy
sessions on their own responsibility, but with the presence of
the qualified music therapist, with the patients in the nephrol-
ogy, gastroenterology, and neonatology wards in the University
Children’s Hospital Essen as an examination. The lecturer
gives feedback and a graded diploma. Figure 2 presents an over-
view of the learning objectives.

Questionnaire

At the beginning of the elective course Music therapy in pediat-
rics (children’s hospital and neonatology), the medical students
were asked whether they had any prior knowledge of music
therapy or whether they could imagine how music therapy
would be applied to the patients. At the end of the course,
the medical students filled out an anonymous questionnaire
about how they had perceived the five days elective course of
music therapy. The questionnaire consisted of four free text
questions. Free text questions were used to provide participants
the opportunity to respond at an individual amount, and not to
restrict answers by closed questions.
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Aims of the course Music therapy in pediatrics and neonatology

Music therapy Overview of basic medical
- learn to see the patient from a different perspective - knowledge in the areas of
/ \ neonatology and pediatrics
Insight into the areas of Theoretical || Methods Applicable ethical Legal framework
application Background principles of the profession conditions

’ Improvise music without compositional requirements ‘

l

l

’ Receptive music therapy ‘ ‘ Active music therapy ‘

= S

Different forms of View on Therapeu- || Reflect
play and patients’ tic skills the
conversation of the emotions and music

individual single and experiences
group music therapy

Figure 2. Aims of the music therapy course.

Experience the Various percussion

connection and therapeutic
between musical instruments
and verbal

expression and
psychological
structure

o Why did you decide to take part at the course Music therapy
in pediatrics (children’s hospital and neonatology)?

o Did the course fulfill your expectations and wishes?

o Describe and evaluate your perceptions that you made
during the music therapy course in the children’s hospital
and neonatology!

o What experiences and impressions will you take with you
for your future?

EVALuna Online Evaluation Tool
The EVALuna online evaluation tool of the Medical Faculty of

the University Duisburg-Essen consisted of nine questions with
a seven-point Likert scale, ranging from 7 =“absolutely satis-
fied” to 1="absolutely unsatisfied”. In detail, students were
asked:

Overall, how satisfied are you with this course?
How satisfied are you with the performance of the
lecturers?

o THow satisfied are you with the exam situation of this
course?

o How satisfied are you with the preparation for the exam
during this course?

o How satisfied are you with the organization of this
course?

o THow satisfied are you with the content of this course?

o How satisfied are you with the general conditions of this
course (rooms, technical equipment, etc)?

o How satisfied are you with the tools for the preparation
and follow-up of this course (script, slides, etc)?

e How do you rate your subjective increase in knowledge
through this course?

Statistical Analyses

Descriptive analyses were conducted for sociodemographic and
EVALuna data. The number of the medical students who par-
ticipated in the music therapy course, their gender and their
national origin are given in absolute frequencies and percen-
tages. Continuous data (age, number of semesters, EVALuna
data) are presented as mean values and ranges. The contents
of the free text answers of the survey were categorized and sum-
marized, and the term categories are reported as absolute fre-
quencies and percentages. All graphics were created with

Microsoft Excel 365.

Results
Students

Thirty-five medical students at the University Duisburg-Essen
participated in the eight courses of Music therapy in pediatrics
(children’s hospital and neonatology) between September 2019
and March 2023. The students had a median age of 25 years
(range 22-32) and 89% of these were born in Germany. On
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Table 1. Characteristics of the medical students participating at the
course of music therapy.

All students
(n=235)

Female \V 1Y
(n=28) (n=7)

Age at participating (years), 25 (22-32) 25 (22-32) 25 (22-30)
mean (range)

Born in Germany, n (%) 31 (89%) 24 (86%) 7 (100%)
Number of semesters of
medical education, mean

(range)

12 (10-18) 12 (10-18) 12 (10-16)

average, students attended the 12th semester of their medical
education (Table 1).

Questionnaire

At the beginning of the elective course Music therapy in pediar-
rics (children’s hospital and neonatology) 94% of the students had
no prior knowledge about music therapy and could not imagine
how music therapy is directed in an inpatient setting. After the
music therapy course, we received completed questionnaires
from all thirty-five students.

Reasons for Choosing Music Therapy

The answers to the first question showed that most of the students
(89%) were interested in alternative and supportive therapy options
to improve the well-being of the patients. About 57% of the stu-
dents in medical education have chosen the music therapy course
because of their interest in pediatrics. We also had students (46%)
who had previous musical experience and passion and fun with
music. About 37% of the students said that they were interested
in the interdisciplinary academic subject, where music and medi-
cine are combined. Also 37% of the students preferred the subject
because it is practical experience instead of just theory like other
subjects in medical education. Recommendation from previous
students received 14% of the participants. About 11% of the stu-
dents attended the course because they were convinced that music
therapy is calming, enables communication and can support
healing. Another 11% found a course of five consecutive days
very useful. About 6% of the students were interested in music

therapy in the Neonatal Intensive Care Unit (Figure 3).

Expectations of the Elective Course Music Therapy

When asked whether the subject of music therapy corresponded
to the ideas and wishes of the students, 91% of the students
fully agreed. The remaining 9% replied that music therapy
had even exceeded their expectations. About 40% of the stu-
dents stated the fact that the subject was very practice oriented.
The diversity and practical structure were perceived positively.
In the opinion of the students, working independently and
being involved was a great added value of the music therapy

course. Some students described that they were able to gain
valuable experience. An additional aspect mentioned of the stu-
dents was that it was great to work with the children and to get
an insight into the field of music therapy with children of dif-
ferent ages and clinical diagnoses, which they never had have
before during their “normal” medical education. Some students
appreciated the balance and combination of theoretical intro-
ductions and presentation of study results with practical experi-
ence and independent work. One student was enthusiastic to
see the joy that music therapy brought to the children and
their families (Figure 4).

Perceptions During the Practical Part

Another part of the questionnaire was that the students were
asked to describe and evaluate their perceptions of the music
therapy sessions where they were present or where they directed
together with the lecturer.

Music therapy was perceived as an excellent, accompanying
therapy for both, sick children, and their parents by all students
(100%). The students stated that in a stressful environment
with negative emotions associated with doctors, medications
and treatments, music therapy exuded joy and variety and
brought out the best feeling of the day for both the patients
(100%) and the students (94%). The children and their needs
are the focus during a music therapy session. The child can
choose which instruments it would like to play from those pro-
vided by the music therapist. In addition, the child is free to
choose the volume and the tempo of the improvised music.
About 71% of the students described that they observed a sur-
prisingly positive and intensive response in the children during
the therapy. Therapy success was visible in extremely different
patients. Nearly all the students (97%) could clearly see how
positively the children reacted to the music therapy. The
concept was perceived as very convincing, and the care of the
children as a real benefit in everyday hospital life. The students
noted (86%) that each child showed her/his individual prefer-
ences and reactions, but all children benefited from the music
therapy care. Some children became more alert, more commu-
nicative and less shy. Other children calmed down and fell
asleep. The music is independent of age, connects, attracts
attention, and brings calm to forget the stressful everyday clin-
ical routine for the moment of music therapy described 91% of
the students. About 94% of the students were amazed how quickly
they could establish a connection to an unfamiliar person with the
music. Music therapy is a distraction and a from everyday clinical
life for both the children and the parents, 83% of the students
observed. The students (57%) described how they were able to
block out, shut down everything around themselves and fully con-
centrate on the children and on the music. All students stated that
they were able to observe that all patients benefited from music
therapy in their own individual way and with their individual
needs and aims. Each session was unique, even with the same
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Reasons why the course was chosen

Interest in alternative/ supportive therapy options to
improve the well-being of the patient

Interest in pediatrics
Passion, fun with music, previous musical
experience

Interest in the interdisciplinary elective "music +
medicine"”

Practical experience instead of just theory like other
subjects in medical education

Recommendation from previous students

Belief that music is calming, enables
communication, can support healing

Position of the course as a block during the
semester break, organizational problems

Interest in music therapy in Neonatal intensiv care
unit

0% 20%

40%

60% 80% 100%

Figure 3. Reasons why the elective course Music therapy in pediatrics (children’s hospital and neonatology) was chosen by students of medical education at

University Duisburg-Essen.

Students’ perception of the

patients and themselves during
the practical music therapy
sessions

Figure 4. Students’ perceptions of the patients and themselves during the practical music therapy sessions of the elective course Music therapy in pediatrics

(children’s hospital and neonatology).
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child on different days. About 83% of the students were very
impressed by the instrument Ocean Disc. They expressed that
they had not thought that the instrument would be so popular
for the children. The students (94%) were also very enthusiastic
about the instrument Sansula with the space-filling, long-lasting
and soft sound.

Regarding the music therapy with preterm infants, 94% of
the students were surprised to already observe so many reactions
in the infants and to note post-therapy effects very well.
Perceiving the smallest movements and changes in vital signs
on preterm infants and reacting actively to them required a
high degree of concentration and attention, which made the
students realize how exhausting a day of practical work was
for them. The students (89%) expressed that it should not be
underestimated that therapist-directed music therapy is quite
exhausting for the therapist.

All students could feel the gratitude of the children and
parents and were fascinated how much value it had to inspire
the children with music and how the children’s illness was
pushed into the background.

Experiencing and looking to the children and their parents from
a different point of view, and not only from a medical perspective,
was an experience the students had never done before during their
medical education. They (94%) were happy to experience the chil-
dren’s behavior and their emotions intensively. About 66% of the
students described that they found it amazing that music therapy
also has effects in medical aspects, so that the effects can also be
seen objectively watching the vital signs on the monitor. They
were enthusiastic about the studies and results that are being
carried out at the University Hospital in Essen.

54% of the students described that they experienced from a
not purely medical point of view how valuable moments like those
in the music therapy sessions can be for chronically ill children and
preterm infants and their parents. Being able to experience the
importance and effectiveness of a complementary therapy such
as music therapy was an added value for the students (74%)
during their medical education. The students (80%) welcomed
the fact that they were able to develop a different relationship
with the patients and their caregivers in the elective course
music therapy compared to the clinical traineeships.

66% of the students suggested that there should be much
more information about music or art therapy in medical educa-
tion at other universities because the positive effect of creative
support is often still underestimated.

Experiences and Impressions for the Students’ Future

The students (91%) were fascinated that they could make music
together without having any prior knowledge of an instrument.
The professionalism aspect was completely irrelevant, which
took away the pressure of having to have some skills. Music
therapy does not require one to be able to sing or play an instru-
ment, but to express oneself and communicate by making

music. All students observed that it helps patients and
parents when complementary therapies to the conventional
medicine are offered. About 54% of the students reported
that it is important that the ill children also have good experi-
ences and the opportunity to express themselves with music and
instruments and to relax during their hospital stay.

At least for the moment of the therapy session, a safe envir-
onment is promoted for the children. The importance of com-
plementary forms of therapy to the conventional medicine has
become clear for all students. About 69% of the students rea-
lized how sensitive younger children and preterm infants are
to all kinds of sounds and how much influence music can
have on the child’s condition and well-being. Therefore, all stu-
dents recognized the importance of paying more attention to
background noises when working with the patients to create a
more pleasant atmosphere. The students (51%) expressed that
they experienced music as another language. With music
therapy, the students (43%) wanted to give the patients the
opportunity to experience their own self-determination,
because usually patients are completely determined by others
in everyday clinical life. The students also stated (60%) that
during the elective course of music therapy they realized how
important music is for them. The students (77%) emphasized
that they take for their future to perceive the patient and its
family independently of medical data, diagnoses, and contexts.
They (94%) will recommend that patients and parents use com-
plementary therapies such as music therapy. Music therapy
offers many opportunities that are still not seen enough in
everyday clinical practice. The students (86%) assessed music
therapy as an area in need of support that still receives too
little attention. Music is associated with direct interaction
and, apart from frequencies, it has interpersonal aspects that
improve the relationship between therapist, parents, and chil-
dren. All students expressed that in the future they will not
only want to see medicine and the patient as a medical case, but
also want to observe which forms of therapy can support the
patients on an emotional level. The students want to incorporate
alternative therapies and supportive procedures like music
therapy to show colleagues. The students (74%) emphasized
that they realized once again that they should always remain
open to new things. Music therapy should be further developed
and established. The students (77%) perceived music therapy as
an interesting area of research and showed great interest in partici-
pating in further studies of music therapy.

All students praised the fact that they were able to gain
experience in the special elective course that they would other-
wise not be able to acquire in medical education.

EVALuna Online Evaluation

Mean scores for responses in the EVALuna online evaluation
were high for all questions, reflecting an overall high satisfaction

with the course (Table 2).



Journal of Medical Education and Curricular Development

Table 2. Mean satisfaction of the students with the elective course
music therapy in medical education at University Duisburg-Essen.

Mean (Range)

Overall, how satisfied are you with this course? n=21 6.43 (4-7)
How satisfied are you with the performance of the 6.71 (5-7)
lecturer? n=21

How satisfied are you with the exam situation of this  6.45 (3-7)
course? n=20

How satisfied are you with the preparation for the 6.68 (5-7)
exam during this course? n=19

How satisfied are you with the organization of this 6.24 (3-7)

course? n=21

How satisfied are you with the content of this course? 6.33 (4-7)
n=21

How satisfied are you with the general conditions of
this course (rooms, technical equipment, etc)? n=19

6.37 (5-7)
How satisfied are you with the tools for the preparation  6.21 (3-7)
and follow-up of this course (script, slides, etc)? n=19

How do you rate your subjective increase in
knowledge through this course? n=21

6.14 (4-7)

The highest values we found were in the performance of the
lecturer and the preparation for the exam during this course

(Table 2).

Discussion

This study supports that music therapy, as a supplementary
form of therapy in routine clinical care, is an important topic
for medical education. The students’ answers show a high
level of interest in the field of music therapy. The positive evalu-
ation of the course indicates that the students were able to get a
deep experience with the method of the additional kind of
therapy. The answers reflected that the students could not
only achieve knowledge in music therapy according to the cog-
nitive learning objectives, but especially gained positive experi-
ences with the use and the efficacy of music therapy, in
accordance with the affective and psychomotor (skill-oriented)
learning aims. The results and positive effects presented here
show how important it is to offer a course of music therapy in
medical education. Physical, mental, and social well-being are
important components and goals of a holistic health care.’®*’
The psychological aspect is just as important in healing and
recovery as the medical aspect and influences the effectiveness
of therapy.40 Music therapy has been observed as an effective
adjuvant treatment for patients, both children and adults,
with chronic diseases as well as for those with various types of
disabilities.”

Effective patient involvement in clinical practice can lead to
higher patient satisfaction and better health outcomes and is
essential to the delivery of patient-centered care.*! With
growing pressure on acute healthcare systems and limited

time resources of the medical staff,* it is increasingly important
for healthcare providers to have additional therapies such as
music 'cheratpy.43

The self-esteem, which decreases due to the heteronomy in
everyday clinical practice, can be strengthened by music
therapy.*** Highly self-efficacious individuals choose more
ambitious goals, put more effort into attaining them, and feel
more capable. Self-efficacy beliefs influence people’s feelings,
thoughts, and actions. Therefore, the construct of self-efficacy
has become an indispensable part of most theories of health
behavior chamge.46

Several scientific findings show that in medical care the
patients are seen more as their disease(s) and diagnosis than
as individuals.*’” An interdisciplinary work of physicians and
therapists can treat and support the patients individually from
different perspectives and improve patient outcomes.*® To
fully consider the preferences, needs and values of patients, a
patient-centred care should be implemented.49

Individual music therapy is a positive, supportive offer for
the patients and their caregivers and complements the patient-
centred care. The therapy promotes relaxation and has a posi-
tive impact for the parent-child interaction® and on multiple
symptoms.6 The quality of life can be improved.so According
to parents’ observations, music therapy is an effectively inte-
grated kind of complementary therapies in the clinical setting
and can support the children during their hospital stay.’!

Our study has several limitations. The music therapy course
at the University of Duisburg-Essen is established as an elective
course. Therefore, it is likely that only motivated and interested
students participated in the subject. Further, the students
experienced the various areas of application of music therapy
in the theoretical part, but they only directed the music
therapy practically in pediatrics and neonatology, not in other
medical disciplines. One further limitation is that no sample
size analysis was calculated for this study and the validity of
our questionnaire was not tested on a randomized study.

Only musician medicine i.e. therapy for specific diseases in
musicians, is offered in medical studies at the Medical
Faculty of the University of Freiburg. This is unique nationwide
for medical students in Freiburg because the Institute for
Musicians’ Medicine is part of the Medical Faculty in
Freiburg and can therefore train medical students as part of
their studies.>?

Conclusions

The music therapy course has been successfully established in
medical education at the University Duisburg-Essen and the
topic is well suited to demonstrate students the importance of
complementary therapies and holistic care for patients.
Regardless of the medical specialty, complementary therapies
such as music therapy, art therapy, drama therapy or dance
therapy should be established in medical care and offered in

medical curricula.



Kobus et al

Acknowledgments
We thank all students for their participation in this study.

Author Contributions
Study design: S.K.; delivery of music therapy course: S.K.; stat-

istical analyses: S.K., figures: S.K.; drafting of manuscript: S.K.,
critical revision: S.B., U.F.-M., J.F. and E.L. All authors have
read and agreed to the published version of the manuscript.

Data Availability Statement
Original data will be made available to any qualified researcher
upon request.

Informed Consent Statement

The students agreed to participate in the survey by voluntarily

completing the questionnaire.

ORCID iD

Sven Benson

https://orcid.org/0000-0002-4487-4258

Supplemental Material

Supplemental material for this article is available online.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

Stegemann T, Geretsegger M, Phan Quoc E, Riedl H, Smetana M. Music therapy
and other music-based interventions in pediatric health care: an overview. Medicines
(Basel). 2019;6(1):25. doi:10.3390/medicines6010025

Kobus S, Diezel M, Dewan MV, et al. Impact of physical contact on preterm
Infants’ vital sign response to live music therapy. In¢ J Environ Res Public Health.
2022;19(15):9524. doi:10.3390/ijerph19159524

Witusik A, Pietras T. Music therapy as a complementary form of therapy for mental
disorders. Po/ Merkur Lekarski. 2019;47(282):240-243.

Ettenberger M, Sgobbi B, Eguchi R, et al. COVID-19: implications and considera-
tions for NICU music therapy in Italy, Japan and Colombia. Music Med.
2021;17(2):112-123. doi:10.1080/17483107.2020.1775312

American Music Therapy Association. About music therapy and AMTA. 2017.
Accessed May 4, 2023. https:www.musictherapy.org

Srolovitz M, Borgwardt J, Burkart M, et al. Top ten tips palliative care clinicians should
know about music therapy and art therapy. J Palliat Med. 2022;25(1):135-144. doi:10.
1089/jpm.2021.0481

Schmid W, Rosland JH, von Hofacker S, Hunskar I, Bruvik F. Patient’s and health
care provider’s perspectives on music therapy in palliative care — an integrative
review. BMC Palliat Care. 2018;17:32. doi:10.1186/512904-018-0286-4

Kobus S. Musikalische Begleitung fiir Friihgeborene und ihre Familien. Reihe Zeitpunkt
Mousik. Dr. Ludwig Reichert Verlag; 2018.

Cepeda MS, Carr DB, Lau ], Alvarez H. Music for pain relief. Cochrane Database
Syst Rev. 2006(2):CD004843. doi:10.1002/14651858.CDD004843.pub2. Update
in: Cochrane Database Syst Rev. 2013;10:CD004843. PMID: 16625614.

Evans D. The effectiveness of music as an intervention for hospital patients: a sys-
tematic review. J Adv Nurs. 2002;37(1):8-18. doi:10.1046/5.1365-2648.2002.
02052.x

Kobus S, Diezel M, Dewan MYV, et al. Music therapy is effective during sleep in
preterm infants. Int | Environ Res Public Health. 2021;18(16):8245. doi:10.3390/
ijerph18168245

Loewy J, Stewart K, Dassler AM, Telsey A, Homel P. The effects of music therapy
on vital signs, feeding, and sleep in premature infants. Pediatrics. 2013;131(5):902-
918. doi:10.1542/peds.2012-1367

Standley J. Music therapy research in the NICU: an updated meta-analysis. Neonatal
Netw. 2012;31(5):311-316. doi:10.1891/0730-0832.31.5.311

Hartling L, Shaik MS, Tjosvold L, Leicht R, Liang Y, Kumar M. Music for medical
indications in the neonatal period: a systematic review of randomised controlled
trials. Arch Dis Child Fetal Neonatal Ed. 2009;94(5):F349-F354. doi:10.1136/adc.
2008.148411

Bieleninik £, Ghetti C, Gold C. Music therapy for preterm infants and their parents:
a meta-analysis. Pediatrics. 2016;138(3):¢20160971. doi:10.1542/peds.2016-0971

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Haslbeck FB. Music therapy for premature infants and their parents: an integrative
review. Nord J Music Ther. 2012;21:203-226. doi:10.1080/08098131.2011.648653
Kobus S, Buehne AM, Kathemann S, Buescher AK, Lainka E. Effects of music
therapy on vital signs in children with chronic disease. Int J Environ Res Public
Health. 2022;19(11):6544. doi:10.3390/ijerph19116544

Stuckey HL, Nobel J. The connection between art, healing, and public health: a
review of current literature. Am J Public Health. 2010;100(2):254-263. doi:10.
2105/AJPH.2008.156497

Kobus S, Diezel M, Dewan MYV, et al. Music therapy in preterm infants reduces
maternal distress. Int | Environ Res Public Health. 2022;20(1):731. doi:10.3390/
ijerph20010731

Rodriguez-Rodriguez RC, Norefia-Pefia A, Chafer-Bixquert T, Gonzélez de Dios J,
Gutiérrez Garcia Al Solano Ruiz C. The value of music therapy in the expression of
emotions in children with cancer. Eur J Cancer Care. 2023;2023:14. https://doi.org/
10.1155/2023/2910350

Aldridge D. Music therapy research 1: a review of the medical research literature within a
general context of music therapy research. Ars Psychother. 1993;20(1):11-35.
Krishnaswamy P, Nair S. Effect of music therapy on pain and anxiety levels of cancer
patients: a pilot study. Indian | Palliat Care. 2016;22(3):307-311. doi:10.4103/
0973-1075.185042

Chen CJ, Chen YC, Ho CS, Lee YC. Effects of preferred music therapy on peer
attachment, depression, and salivary cortisol among early adolescents in Taiwan. ]
Adv Nurs. 2019;75(9):1911-1921. https://doi.org/10.1111

Bradt ], Dileo C, Myers-Coffman K, Biondo J. Music interventions for improving
psychological and physical outcomes in people with cancer. Cochrane Database Syst
Rew. 2022;(10):CD006911. doi:10.1002/14651858.CD006911.pub4

Burns S, Harbuz M, Huckebridge F, Bunt L. A pilot study into the therapeutic
effects of music therapy at a cancer help center. Altern Ther Health Med.
2001;7(1):48-57.

Haun M, Mainous RO, Looney SW. Effect of music on anxiety of women await-
ing breast biopsy. Bebav Med. 2001;27(3):127-132. doi:10.1080/089642801
09595779

Weber S, Nuessler V, Wilmanns W. A pilot study on the influence of receptive
music listening on cancer patients during chemotherapy. Int | Art Med. 1997
5(2):27-35.

Layman DL, Hussey DL, Laing SJ. Music therapy assessment for severely emotion-
ally disturbed children: a pilot study. J Music Ther. 2002;39(3):164-187. doi:10.
1093/jmt/39.3.164

Uhlig S, Jansen E, Scherder E. Being a bully isn’t very cool ... : rap & sing music
therapy for enhanced emotional self-regulation in an adolescent school setting — a
randomized controlled trial. Psychol Music. 2018;46(4):568-587. https:/doi.org/10.
1177/0305735617719154

Mondanaro JF, Sara GA, Thachil R, et al. The effects of clinical music therapy on
resiliency in adults undergoing infusion: a randomized, controlled trial. J Pain
Symptom Manage. 2021;61(6):1099-1108. doi:10.1016/j.jpainsymman.2020.10.032
Blood A]J, Zatorre R]. Intensely pleasurable responses to music correlate with activity
in brain regions implicated in reward and emotion. Proc Nat! Acad Sci U § A.
2001;98(20):11818-11823. doi:10.1073/pnas.191355898

Ullmann Y, Fodor L, Schwarzberg I, Carmi N, Ullmann A, Ramon Y. The sounds
of music in the operating room. Injury. 2008;39(5):592-597. doi:10.1016/j.injury.
2006.06.021

van Roessel P, Shafer A. Music, Medicine, and the Art of Listening. ] Learn Through
Arts. 2006;2(1). doi:10.21977/D92110074

Hou J. Effective ways for college Students” mental health education based on music
therapy. J Healthc Eng. 2022;2022:3031064. doi:10.1155/2022/3031064

Millard C. Using personal experience in the academic medical humanities: a geneal-
ogy. Soc Theory Health. 2020;18:184-198. https:/doi.org/10.1057/541285-019-
00089-x

Giske S, Kvangarsnes M, Landstad BJ, Hole T, Dahn BM. Medical students’ learn-
ing experience and participation in communities of practice at municipal emergency
care units in the primary health care system: a qualitative study. BMC Med Educ.
2022;22:427. doi:10.1186/512909-022-03492-7

EVALuna Fakultitsweite anonymisierte Online-Evaluation als  Grundlage
fiir Qualititssicherung und Benchmarking in der Lehre Dr. T. Ganslandt,
Dr. B. Marschall Binary Design GmbH. https:/e-med.evaluna.net/perl-bin/evaluna.pl
Bock JO, Hajek A, Konig HH. The longitudinal association between psychological
factors and health care use. Health Serv Res. 2018;53(2):1065-1091. doi:10.1111/
1475-6773.12679

Eack S. Mental Health Research. Encyclopedia of Social Work. Retrieved 16 May.
2023. https://oxfordre.com/socialwork/view/10.1093/acrefore/9780199975839.001.
0001/acrefore-9780199975839-e-984.

Xu J, Mercury J, Zhang Z, Xu F. Psychological, social and behavioural factors that
influence drug efficacy: a noteworthy research subject in clinical pharmacology. Br J
Clin Pharmacol. 2008;66(6):901-902. doi:10.1111/1.1365-2125.2008.03300.x
Kebede S. Ask patients “What matters to you?” rather than “What’s the matter?”.
Br Med . 2016;354:i4045. doi:10.1136/bmj.i4045.


https://orcid.org/0000-0002-4487-4258
https://orcid.org/0000-0002-4487-4258
http://doi.org/10.3390/medicines6010025
http://doi.org/10.3390/ijerph19159524
http://doi.org/10.1080/17483107.2020.1775312
https:www.musictherapy.org
http://doi.org/10.1089/jpm.2021.0481
http://doi.org/10.1089/jpm.2021.0481
http://doi.org/10.1186/s12904-018-0286-4
http://doi.org/10.1186/s12904-018-0286-4
http://doi.org/10.1186/s12904-018-0286-4
http://doi.org/10.1186/s12904-018-0286-4
http://doi.org/10.1002/14651858.CD004843.pub2
http://doi.org/10.1046/j.1365-2648.2002.02052.x
http://doi.org/10.1046/j.1365-2648.2002.02052.x
http://doi.org/10.1046/j.1365-2648.2002.02052.x
http://doi.org/10.3390/ijerph18168245
http://doi.org/10.3390/ijerph18168245
http://doi.org/10.1542/peds.2012-1367
http://doi.org/10.1542/peds.2012-1367
http://doi.org/10.1891/0730-0832.31.5.311
http://doi.org/10.1891/0730-0832.31.5.311
http://doi.org/10.1136/adc.2008.148411
http://doi.org/10.1136/adc.2008.148411
http://doi.org/10.1542/peds.2016-0971
http://doi.org/10.1542/peds.2016-0971
http://doi.org/10.1080/08098131.2011.648653
http://doi.org/10.3390/ijerph19116544
http://doi.org/10.2105/AJPH.2008.156497
http://doi.org/10.2105/AJPH.2008.156497
http://doi.org/10.3390/ijerph20010731
http://doi.org/10.3390/ijerph20010731
http://doi.org/https://doi.org/10.1155/2023/2910350
http://doi.org/https://doi.org/10.1155/2023/2910350
http://doi.org/https://doi.org/10.1155/2023/2910350
http://doi.org/10.4103/0973-1075.185042
http://doi.org/10.4103/0973-1075.185042
http://doi.org/10.4103/0973-1075.185042
https://doi.org/10.1111
https://doi.org/10.1111
http://doi.org/10.1002/14651858.CD006911.pub4
http://doi.org/10.1080/08964280109595779
http://doi.org/10.1080/08964280109595779
http://doi.org/10.1093/jmt/39.3.164
http://doi.org/10.1093/jmt/39.3.164
https://doi.org/10.1177/0305735617719154
https://doi.org/10.1177/0305735617719154
https://doi.org/10.1177/0305735617719154
http://doi.org/10.1016/j.jpainsymman.2020.10.032
http://doi.org/10.1073/pnas.191355898
http://doi.org/10.1016/j.injury.2006.06.021
http://doi.org/10.1016/j.injury.2006.06.021
http://doi.org/10.21977/D92110074
http://doi.org/10.1155/2022/3031064
http://doi.org/https://doi.org/10.1057/s41285-019-00089-x
http://doi.org/https://doi.org/10.1057/s41285-019-00089-x
http://doi.org/https://doi.org/10.1057/s41285-019-00089-x
http://doi.org/https://doi.org/10.1057/s41285-019-00089-x
http://doi.org/10.1186/s12909-022-03492-7
http://doi.org/10.1186/s12909-022-03492-7
http://doi.org/10.1186/s12909-022-03492-7
http://doi.org/10.1186/s12909-022-03492-7
https://e-med.evaluna.net/perl-bin/evaluna.pl
https://e-med.evaluna.net/perl-bin/evaluna.pl
http://doi.org/10.1111/1475-6773.12679
http://doi.org/10.1111/1475-6773.12679
http://doi.org/10.1111/1475-6773.12679
https://oxfordre.com/socialwork/view/10.1093/acrefore/9780199975839.001.0001/acrefore-9780199975839-e-984
https://oxfordre.com/socialwork/view/10.1093/acrefore/9780199975839.001.0001/acrefore-9780199975839-e-984
https://oxfordre.com/socialwork/view/10.1093/acrefore/9780199975839.001.0001/acrefore-9780199975839-e-984
http://doi.org/10.1111/j.1365-2125.2008.03300.x
http://doi.org/10.1111/j.1365-2125.2008.03300.x
http://doi.org/10.1136/bmj.i4045

10

Journal of Medical Education and Curricular Development

42.

43.

44,

45.

46.

Sustersic M, Gauchet A, Kernou A, et al. A scale assessing doctor-patient commu-
nication in a context of acute conditions based on a systematic review. PLoS One.
2018;13(2):¢0192306. doi:10.1371/journal.pone.0192306

Franco PF, DeLuca DA, Cahill TF, Cabell L. Why practitioners should care about
music therapy: understanding its clinical relevance and practical implications through
an evidence-based study. Altern Complement Ther. 2018:63-77. doi:10.1089/act.
2018.29156.pff

Dingle GA, Sharman LS, Bauer Z, et al. How do music activities affect health and
well-being? A scoping review of studies examining psychosocial mechanisms. Front
Psychol. 2021;12:713818. doi:10.3389/fpsyg.2021.713818

Lawendowski R, Bieleninik £. Identity and self-esteem in the context of music and
music therapy: a review. Health Psychology Report. 2017;5(2):85-99. doi:10.5114/hpr.
2017.64785

Warner LM, Schwarzer R. Self-efficacy and health. In the Wiley Encyclopedia of
health psychology (eds K. Sweeny, M.L. Robbins and L.M. Cohen). doi:10.1002/
9781119057840.ch111

47.

48.

49.

50.

51.

52.

Muntlin A, Carlsson M, Gunningberg L. Barriers to change hindering quality
improvement: the reality of emergency care. J Emerg Nurs. 2010;36(4):317-323.
doi:10.1016/j.jen.2009.09.003

Singh R, Kiigikdeveci AA, Grabljevec K, Gray A. The role of interdisciplinary
teams in physical and rehabilitation medicine. J Rebabil Med. 2018;50(8):673-678.
doi:10.2340/16501977-2364

Barry MJ, Edgman-Levitan S. Shared decision making—pinnacle of patient-centered
care. N Engl ] Med. 2012;366(9):780-781. doi:10.1056/NEJMp1109283

Kobus S, Diezel M, Huening B, Dewan MV, Felderhoff-Mueser U, Bruns N.
Parents’ perception of family-centered music therapy with stable preterm
infants. Int J Environ Res Public Health. 2021;18(23):12813. doi:10.3390/
ijerph182312813

Kobus S, Buechne AM, Kathemann S, Buescher AK, Lainka E. Parents’ perceptions
of the effectiveness of music therapy on their chronically ill children. Behav Sci.
2023;13:409. doi:10.3390/bs13050409
https://www.uniklinik-freiburg.de/musikermedizin/lehre.html


http://doi.org/10.1371/journal.pone.0192306
http://doi.org/10.1089/act.2018.29156.pff
http://doi.org/10.1089/act.2018.29156.pff
http://doi.org/10.3389/fpsyg.2021.713818
http://doi.org/10.5114/hpr.2017.64785
http://doi.org/10.5114/hpr.2017.64785
http://doi.org/10.1002/9781119057840.ch111
http://doi.org/10.1002/9781119057840.ch111
http://doi.org/10.1016/j.jen.2009.09.003
http://doi.org/10.2340/16501977-2364
http://doi.org/10.2340/16501977-2364
http://doi.org/10.1056/NEJMp1109283
http://doi.org/10.3390/ijerph182312813
http://doi.org/10.3390/ijerph182312813
http://doi.org/10.3390/bs13050409
https://www.uniklinik-freiburg.de/musikermedizin/lehre.html
https://www.uniklinik-freiburg.de/musikermedizin/lehre.html

[ ) UNIVERSITAT
DEUSISS NU R G
Offen im Denken

Duisburg-Essen Publications online ub | bibicthek

Thistext is made available via DUEPublico, the institutional repository of the University of

Duisburg-Essen. This version may eventually differ from another version distributed by a
commercial publisher.

DOl 10.1177/23821205241234537
URN: urn:nbn:de:hbz:465-20240806-153541-6

Thiswork may be used under a Creative Commons Attribution 4.0
Ev License (CC BY 4.0).



https://duepublico2.uni-due.de/
https://duepublico2.uni-due.de/
https://doi.org/10.1177/23821205241234537
https://nbn-resolving.org/urn:nbn:de:hbz:465-20240806-153541-6
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	 Introduction
	 Methods
	 Study Design
	 Sample and Procedure
	 Elective Course of Music Therapy
	 Questionnaire
	 EVALuna Online Evaluation Tool
	 Statistical Analyses

	 Results
	 Students
	 Questionnaire
	 Reasons for Choosing Music Therapy
	 Expectations of the Elective Course Music Therapy
	 Perceptions During the Practical Part
	 Experiences and Impressions for the Students’ Future
	 EVALuna Online Evaluation

	 Discussion
	 Conclusions
	 Acknowledgments
	 References
	Leere Seite


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




