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Abstract

A piano concert series and jazz reception program was organized at the College of Dentistry at New York University, in 2007. An
anonymous survey to assess the response of faculty, staff, and students to the concert series was conducted during 2010 to
201 1. Overwhelmingly, the respondents recommend that music concerts in the dental college be continued. Support is
apparent in the overall recommendation and in questions dealing with stress, productivity, music, the auditorium, and the
community. Differences between groups defined by status (student, faculty, other, or unknown) and by previous music study
(yes, no, or unknown) were small. Events such as a concert series organized at the College of Dentistry apparently can have

positive influence on work-life balance.
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Introduction

In recent decades, stress among the dental students has
appeared to be a major concern for dental educators.' Stress
is defined by Cox as “a stimulus, a response or the result of
an interaction between the two, with the interaction described
in terms of some imbalance between the person and the envi-
ronment.”* Continued negative or harmful stress among the
dental students may produce stress-related symptoms and may
result in diminished efficiency and performance. The dental
profession is considered to be one of the most stressful health
professions.® Past stress studies involving dental students
focused on the following categories: academic performance,
faculty relations, patient and clinic responsibilities, profes-
sional identity, and personal life issues. Stress-related illnesses
diminish dentists’ ability to continue learning and progressing
in their field and to retire early.* Dentistry is both physically
and emotionally strenuous, and this intense interaction between
the dentist and patient could produce significant negative
effects on clinical performance.

Dental students are most stressed by grades and perfor-
mance on examinations. This is consistent with fear of failing
a course of licensing examination.” Students entering dental
school are highly competitive and strive for excellence, thus
placing high levels of stress on themselves to succeed. Dental
students also have requirements to complete a number of treat-
ment procedures in which inconsistency of feedback on

performance among different instructors produces intense
stress and vulnerability to the dental education environment.’

Student and faculty stress in dental education may be
reduced by listening to music. “Music listening has been
described as ‘one of the oldest informal techniques of stress
reduction.””® When used as a stress management technique
by students and faculty, music listening has been found to be
more effective than progressive muscle relaxation or focused
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imagery.” Listening to music may help reduce stress and
promote work—life balance by music’s effectiveness in length-
ening and deepening breath, thus promoting physical relaxation
and emotional self-regulation.® Music facilitates feelings of life
being more manageable, predictable, and meaningful, which
are all factors associated with health.’ There is broad literature
supporting the application of music therapy in relation to
stress reduction. In a recent study, individuals in a hospital
or in a dental environment responded positively to music.®
In addition, listening to music in a concert atmosphere or at
cultural events had a surprising positive effect on health. A
live concert event may stimulate specific regions of the brain,
promoting favorable changes in hormone levels, immune
function, and mortality.'!

There are numerous references in diverse areas of literature
on music and stress reduction.'? Some of these articles concern
the impact of music on stress experienced by patients, whereas
others address the impact of music on performance of surgeons
and other professionals.

Recently, Lahmann et al'? reported on a randomized con-
trolled clinical trial in which one treatment considered for
relaxation of dental anxiety involved music. Lai et al'* focus
on the effect of music on patients during root canal operations,
and Kim et al'> report on the beneficial effect of music on
patients during surgical extraction of an impacted mandibular
third molar. Gfeller and colleagues'® report on musical distrac-
tion during dental procedures among both adults and adoles-
cents. Corah et al'” contains earlier research on this topic.

Lai and Li'® report on a randomized controlled trial of the
effect of music on first-line nurses. Marine et al'® concern
occupational stress in health care workers and include discus-
sion of the role of music. Makama and colleagues®® present a
study of the influence of music during operations. Hodge and
Thompson,>' Allan and Blascovich,*? and Wong et al** report
on music in the operating theater. Lesiuk?* reports on the rela-
tionship of music listening to performance among air traffic
controllers. Brennan and Charnetski®® present a study on stress
and immune system function in a newspaper’s newsroom.

Still other articles focus on the impact creative arts, includ-
ing music, can have on health outcomes.?*>? Articles focusing
on specific health areas such as cancer and cardiovascular dis-
ease are not reviewed here.

Dental students and faculty deal with high-stress situations
including long hours of studying, lectures, laboratories, and
clinical care. Stress and work-life balance issues may result
in sleep disorders producing fatigue, tiredness, and depression.
Listening to music can reduce sympathetic nervous system
activity and thereby decrease anxiety, blood pressure, and
respiratory rate. In turn, such a reaction can improve sleep qual-
ity in dental students and faculty. It has been demonstrated that
relaxing classical music can help improve sleep quality and
reduce sleep problems, thus helping with stress.*’ Mind—body
interventions as therapeutic techniques, which include listening
to classical music, promote the connection between the mind
and body and thereby improve a person’s ability to maintain
health and withstand disease.*

A piano concert series and jazz reception program was
developed at New York University College of Dentistry
(NYUCD), in 2007. The main auditorium at NYUCD was
named after Dr Maurice Saklad, an NYUCD graduate and pro-
fessor. In honor of Dr Saklad’s dedication and compassion to
dental education, his dental patient Mr Frank Sinatra, the singer
and musician, donated a Steinway grand piano to the great
hall and auditorium in memory of his late dentist. This piano
concert series is produced through collaboration between the
College of Dentistry and the Steinhardt School of Culture,
Education, and Human Development. The concert series is
currently beginning its fifth season featuring 7 concerts per
academic year, showcasing the piano, vocal, and jazz artists
of the Steinhardt School. Monthly concerts are open to dental
students, dental faculty, staff and administration, and to the
public, including patients.

Approximately 2500 students, faculty, and staff have
attended the concert series since the inception. An unknown
number of individuals from the community have attended.

Since the pilot concert in April 2006, there has been a total
of 35 concerts, all featuring classical piano. Twenty of the con-
certs were solo piano with 2 current Steinhardt students sharing
each concert. Ten of the concerts featured chamber music with
piano and 5 of the concerts were vocal performance with piano.
A total number of 152 classical musicians from the Steinhardt
School have performed in the NYUCD. The students who per-
formed during the concerts ranged from PhD candidates to
those at the master’s and undergraduate level. All performers
were majoring in a musical degree and were full-time students
at New York University.

There have been an equal number of jazz receptions follow-
ing the piano performances. The jazz performers were also full-
time students in the Steinhardt School. A total of 140 students
from the jazz program have performed at the concert series.

Stress and anxiety may decrease the effectiveness of the
dental student or faculty member. Attending regular monthly
classical music concerts in the dental school may help improve
the overall health and create a relaxing environment and subse-
quently stimulate physiologic relaxation.*® Attending concerts
and listening to music in the dental college promotes interac-
tion of dental students and faculty in a nonthreatening, social
environment without having grades, examinations, or evalua-
tions of procedures. The concerts featuring the Steinhardt
School musicians and artists serve as a medium to encourage
students’ socialization and intervention via different modal-
ities. Promoting students’ socialization could help build rela-
tionships within the dental college, create a less stressful,
positive environment, and encourage a sense of being part of
the wider New York University community. In a prospective
study, the loss of opportunities for social and recreational activ-
ities contributed to higher stress levels, less overall academic
success, and increased symptoms of depression in medical edu-
cation.>* Music may help students relax and to promote discus-
sion of music with faculty, fellow students, and patients.

Listening to classical music in the dental college at a concert
will not reduce stress levels to zero. The music intervention and
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Table I. Number of Respondents by Status Attending the Piano Concert, Jazz Reception, or Both

Status\attendance Piano concert, n (%) Jazz reception, n (%) Both, n (%) Do not know, n (%) Total, n (%)
Student 37 (19) 38 (20) 42 (22) 8 (4) 125 (65)
Faculty 6 (3) 3(2) 12 (6) (1) 22 (12)
Other 7 (4) 2 (1) 16 (8) (1) 26 (14)
Do not know 0 (0) 0 (0) 0 (0) 18 (9) 18 (9)
Total 50 (26) 43 (23) 70 (37) 28 (15) 191 (100)

socialization, however, may help decrease stress levels that are
very high for some individuals. By avoiding stress-related det-
rimental effects on the achievements and scholarly work of the
dental students and faculty, the concerts may ultimately benefit
dental care for patients.

In many societies throughout the history of the world, music
has allowed individuals to express their feelings and communi-
cate with others. In addition to enabling people to express their
emotions, music can alter people’s emotions. In 1697, in The
Mourning Bride, British dramatist William Congreve stated,
“Musick has Charms to sooth a savage Breast, To soften
Rocks, or bend a knotted Oak.”!!

The purpose of the study was to determine whether easily
accessible music concerts in the dental college help create a
less stressful, positive environment, and encourage a sense of
being a part of the New York University community. The study
also aimed to measure whether music increased socialization
and promoted discussion of music among faculty, students, and
patients. The assumption being made is that participation in
events and exposure to stimuli such as music concerts over time
can decrease stress and help maintain work—life balance.

Materials and Methods

During the 2010 to 2011 performances of the NYUCD Music
Series, an anonymous survey of faculty, students, and other
attendees was conducted to assess the response to the interdis-
ciplinary concert series. Questions ascertained respondent sta-
tus (faculty, student, or other) and whether they previously
studied music (piano, vocal, instrumental, jazz, etc) and, if
so, which type and for how long. The surveys were completed
at the conclusion of each piano concert and/or jazz concert
during the 24th, 25th, and 26th performances. The sample
included students and faculty that would be representative
of the college as a whole.

Participants were asked whether, in their opinion, listening
to piano and/or jazz has created a more relaxing environment
in the dental college, whether the auditorium is a more relaxed
atmosphere for examinations and lectures after attending a con-
cert, and does music help the dental student or faculty member
be more productive? In addition, attendees were asked whether
music concerts at the dental college changed their appreciation
for music, promoted positive feelings toward the dental col-
lege, or improved their focus and attention when returning to
the auditorium. In terms of expected impact on behavior, they
were asked whether they were more likely to discuss music

with dental school colleagues or listen to music in venues
outside of New York University and whether they were better
able to balance everyday stress of learning and teaching and
improving work—life balance? Finally, they were asked, in their
opinion, do they have a strengthened relationship with the
University and with their colleagues as a result of collaboration
between the dental college and the Steinhardt School of Cul-
ture, Education, and Human Development? The survey ques-
tionnaire can be found in the Appendix A.

A short announcement was given before the beginning of
the piano or jazz performance regarding the survey and its
anonymous nature. Participants then listened to the music per-
formance, after which they were asked to complete a short sur-
vey at the conclusion of the piano concert, the jazz concert, or
both. Participants were given a written consent form and asked
to fill out the survey. No sensitive information and no identi-
fiers were collected. Partcipants could choose to fill out the sur-
vey fully, partially, or not at all and place the form in a secure
box in the auditorium. Partcipants had the option of placing a
blank survey in the collection box. To participate in the survey,
the participant had to attend a piano and/or jazz performance.

The survey was conducted at 3 consecutive monthly perfor-
mances during November, December, and January. Of a total
of 204 surveys distributed, 191 surveys were collected. Of the
13 surveys not filled out, 10 were returned blank. Three surveys
were either taken home, not turned in, or thrown away. The
questions were written and developed by the 5 authors in this
article associated either with NYUCD or with NYU’s Stein-
hardt School.

Responses are summarized in the results section by report-
ing the percentage of respondents that give each response to
various questions. Separate results are given for students,
which was the largest group. In order to compare groups, one
can compute numerical scores (means) based on the responses
coded as 1 to 5. Numerical scores can be used in 2-sample
t tests for comparing groups, such as those with and without
musical training.

Results

As reported in Table 1, 37% of the respondents attended both
the piano concert and the jazz reception, 26% attended just the
piano concert and 23% attended the jazz reception only. Fifteen
percent did not indicate which event they attended. In all, 65%
of the respondents were students, 12% were faculty, 14% were
other, and 9% did not indicate a status.
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Table 2. Responses to Questions About the Influence of the Concert and Reception on the Relationship of the Respondent to Music

| = Strongly 3=No 5 = Strongly
Percentage Missing disagree 2 = Disagree opinion 4 = Agree agree n (%)
Music appreciation changed (q06) 6% 3 5 16 21 50 191 (100)
More likely to discuss music (q10) 6 | 2 12 26 53 191 (100)
Encouraged me to listen at other venues (ql3) 7 | 4 8 31 49 191 (100)
Table 3. Responses to Questions About Stress and Productivity
| = Strongly 5 = Strongly

Percentage Missing disagree 2 = Disagree 3 = No opinion 4 = Agree agree n (%)
Created more relaxing environment (q03) 5% I | 3 12 79 191 (100)
Helped me become more productive 10 I | 9 26 54 191 (100)

and relaxed (q05)
Healthier, less stressful environment 3 I 0 3 18 75 191 (100)

for students (ql 1)
Music helps balance everyday stress (ql4) 4 I | 2 21 72 191 (100)
Table 4. Responses to Questions About Subsequent Student Experience in the Auditorium

| = Strongly 5 = Strongly

Percentage Missing (%) disagree 2 = Disagree 3 = No opinion 4 = Agree agree n (%)
Auditorium is a more relaxing 16 2 4 19 17 43 191 (100)

atmosphere for exams (q04)
| was able to pay closer attention to 17 2 4 28 18 32 191 (100)

lecture and review (q08)

Music and the Respondent

Three questions asked about the impact of the concerts on
music and the respondent. As shown in Table 2, over 70%
of the respondents said that they strongly agreed or agreed
that the music concerts impacted their relationship with
music. Less than 10% strongly disagreed or disagreed with
these statements. Less than 25% of the respondents had no
opinion or no response.

Music Concerts, Stress, Productivity,
and Work—Life Balance

Four questions were about the impact of the music concerts on
stress. Results are given in Table 3. For 3 of the questions, over
90% of the respondents said that they strongly agreed or agreed
that the music concerts were beneficial in terms of stress. For
the fifth question on the survey (the second row in the Table
3), 80% felt that the music concerts helped with productivity
and relaxation.

One additional question (q09) asked about creativity and
scholarly activity. In all, 75% of respondents strongly agreed
and 18% agreed that music in the dental college had positive
impacts on this dimension. In total, 3% had no opinion, 3% did
not respond, and 1% strongly disagreed.

Subsequent Student Experience in the Auditorium

Two questions asked about (student) experience in the auditor-
ium room after a concert experience there. In all, 60% strongly
agreed or agreed with question 4 (the first row in Table 4) and
50% strongly agreed or agreed with question 8 (the second row
in Table 4). Results for students alone are summarized below.

Impact on the Community

Table 5 contains numbers for 2 questions that asked about the
relationship with the dental college and the community. In all,
88% strongly agree or agree that the music concert series has
increased positive feelings for the dental college, and 81%
strongly agree or agree that the music concert series strength-
ened collaboration between the dental college and the wider
NYU community.

Variation in Responses Over Time

In general, there was little variation over time. Positive
responses about the dental concert series were high in every
month. Variation in responses by variable was not statistically
significant, where statistical significance was examined using
chi-square tests of association in collapsed tables for each vari-
able. Tables created by cross-classifying survey response to an
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Table 5. Responses to Questions on Perceived Impact on Community

| = Strongly 3=No 5 = Strongly

Percentage Missing (%) disagree 2 = Disagree opinion 4 = Agree agree n (%)
Increased positive feelings for the Dental 4 | 3 4 26 62 191 (100)

College (q07)
Collaboration between the Dental College and 8 | | 8 19 62 191 (100)

the NYU Washington Square campus has

been strengthened (q12)
Table 6. Student Responses to All Questions

| = Strongly disagree 3=No 5 = Strongly

Percentage Missing (%) or 2 = Disagree (%) opinion (%) 4 = Agree (%) agree (%) n (%)
Qo3 2 2 2 14 8l 125 (100)
Q04 5 7 21 19 48 125 (100)
Q05 2 I 8 29 60 125 (100)
Qo6 2 7 13 25 53 125 (100)
Qo7 2 5 5 29 60 125 (100)
Qo8 6 7 33 21 34 125 (100)
Q09 | 2 6 19 72 125 (100)
Qlo 2 4 14 25 55 125 (100)
Qll 2 | 3 20 74 125 (100)
Ql2 6 2 10 22 60 125 (100)
QI3 4 4 9 34 50 125 (100)
Ql4 3 2 | 22 73 125 (100)

individual question and month of survey were collapsed into
either 2 or 3 levels of survey response; neither version of tests
produced any significant differences at the .05 significance
level.

Student Responses

One hundred twenty-five of the respondents were students.
Their responses to the 12 opinion questions are presented in
Table 6. In general, since students comprise 65% of the sample,
the student proportion responding strongly agree and the other
categories are quite close (generally within 5%) to the overall
proportion for all questions. Students had higher proportions
for strongly agree on 10 questions. The responses on questions
9 and 11 on stress, however, were still quite similar to the over-
all rates. On questions 4 and 8 that concern subsequent student
experience in the auditorium, the percentage strongly agreeing
with the positive impact of the music concert series was higher
than in general. This is important for students because dental
students spend at least 900 hours of the classes in the concert
auditorium.

Numerical Scores

In order to compare groups, one can compute numerical scores
(means) based on the responses coded as 1 to 5. For this anal-
ysis, the missing responses are excluded. Figure 1 shows the
mean response by question. The first bar for each question is

the overall mean (n = 159-185). Bars 2 to 5 for each question
are for the students (n = 118-124), faculty (13-22), other status
(n = 11-24), and unknown status (n = 16-18). Except for stu-
dents, sample sizes are rather small by group. Figure 2 shows
the mean response by question with bars 2 to 4 representing
respondents with previous music study (n = 54-63), no previ-
ous music study (n = 22-25), and unknown history of music
study (n = 82-97). As can be seen, responses by group are
quite similar.

If one conducts paired 2-sample ¢ tests for comparing
groups, then one does not find many significant differences.
There are 6 pairs of groups by status (students, faculty,
other, and unknown) and 3 pairs of groups by previous
music study (yes, no, and unknown). Of the 108 possible
tests (12 x 9 = 108), 8 are statistically significant at the
o = .05 level. Even if there were absolutely no group differ-
ences at all, one would expect to find about this many sig-
nificant results just by chance. Therefore, there appears to
be little evidence of any statistically significant group dif-
ferences in terms of opinion of the dental college interdisci-
plinary music concert series.

Satisfaction

Overwhelmingly, the respondents recommend that music con-
certs in the dental college be continued. Of the 63 respondents
who had previously studied music before attending dental
school, 62 recommended that the concerts be continued and
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q03

q04

q05 q06 q07

q08

q09 q10 ql1 q12  q13 q14

Figure I. Mean response for |2 questions. Bars for each question give means overall (darkest bars) and by status (students, faculty, other, and

unknown). Except for students, sample sizes are rather small by group.

only 1 gave no opinion. Of the 25 who had not previously stud-
ied music, 24 recommended that the concerts be continued and
only 1 did not respond. Of the 103 who did not answer the ques-
tion about previous music study, 48 recommended continuing
the concerts and 55 did not respond. No one said the music con-
certs should be discontinued.

Discussion

A piano concert series and jazz reception program was orga-
nized at the College of Dentistry at New York University, in
2007. Responses to an anonymous survey of faculty, staff,
and student attendees during 2010 to 2011 were very strongly
supportive of this interdisciplinary collaboration. Overwhel-
mingly, the respondents recommend that music concerts in the
dental college be continued. Support is apparent in the overall
recommendation and in questions dealing with stress, produc-
tivity, music, the auditorium, and the community. Differences
between groups defined by status (student, faculty, other, or
unknown) and by previous music study (yes, no, or unknown)
were small. Differences across survey months also were very
small, which could be anticipated due to the overall high level

Horizontal lines (dotted) are at 4 and 4.5.

of positive response. Events such as a concert series organized
at the College of Dentistry apparently can have positive influ-
ence on work-life balance.

Stress among dental students is a major concern for dental
educators. Negative or harmful stress among the dental students
may result in diminished efficiency and performance. Harmful
stress may adversely affect academic performance, faculty rela-
tions, patient and clinic responsibilities, professional identity,
and personal life issues. A broad literature has documented ben-
efits of music listening among patients, professionals, and in
regard to public health of the population in general.

When used as a stress management technique by dental stu-
dents and faculty, music listening has been found to be an
effective component of overall approach. Music could have
its effect in part through lengthening and deepening breath,
thus promoting physical relaxation and emotional self-
regulation. Listening to live music can have a positive effect
on health by stimulating specific regions of the brain, promot-
ing favorable changes in hormone levels, and enhancing
immune function.

A future study could seek to correlate measures of work—life
balance and participation in extracurricular activities such as
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q03 q04 q05 q06 q07

q08

q09 q10 q11 q12 q13  ql4

Figure 2. Mean response for |12 questions. Bars for each question give means overall (darkest bar) and by previous music study (yes, no, and

unknown). Horizontal lines (dotted) are at 4 and 4.5.

attending the music concert series with performance in and
opinion about school. If the survey were to be repeated, efforts
could be made to redesign the survey form to encourage a
higher response rate to the first 2 questions about status and
attendance. It is hypothesized that because these 2 questions
were above the 5-point scale questions, they were skipped more
often than other questions. Questions could be considered that
ask about attendance at other cultural events (eg, how often?)
and how the respondent became aware of the music concert
series. Furthermore, the wording of questions focused on stu-
dent experience can be reworded to be more pertinent to faculty
or staff experience as well. Alternatively, a section of questions
particularly for students could be offset.

A limitation of this study is that a comparison sample from
the general population is not presently available. A random
sample of the general population for a cross-sectional survey
would require resources beyond those currently available.
Linking individuals over time, following-up with individuals

at a later date, or collecting laboratory measurements of health
and well-being would be cost prohibitive for the preliminary
study and also require different protocols for protecting confi-
dentiality and privacy. Future study could be designed to
address these and additional concerns and interests. The present
study and questions that it raises could be used as a preliminary
study to motivate a broader evaluation of stress and the dental
community and the role of music and creative arts in health
among students, staff, faculty, and patients.

Conclusion

Although based on self-report and not prospective in nature, the
survey following the NYU College of Dentistry Dental College
Music Series indicates that the series seems to be having a sub-
stantially positive impact on many aspects of the experience
and performance of dental students and faculty.
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Appendix A

Survey instrument. Note that the question numbers (q03-q14) were not included in the original survey form. They are included
here for ease of reference.

I am a (Circle one of the following): Student Faculty Other:

I attended (Circle one of the following): Piano Concert Jazz Reception Both

Five Point Agreement Scale:
5 = strongly agree, 4 = agree, 3 = no opinion, 2 = disagree, 1 = strongly disagree

Listening to piano and/or jazz has created a more relaxing environment for me at the Dental
College. (q03)

The Auditorium is a more relaxing atmosphere for exams since I have attended music concerts
here. (q04)

Music has helped me become a more productive and relaxed dental student or dental faculty. (q05)
5 4 3 2 1
My appreciation of music has changed as a result of the concerts. (q06)

5 4 3 2 1

The Concert Series has increased positive feelings toward the Dental College. (q07)
5 4 3 2 1

When I returned to the concert auditorium, I was able to pay closer attention to lecture and review
sessions. (q08)

5 4 3 2 1

Music in the Dental College contributes to a unique environment and encourages creativity and
scholarly activity as part of the practice of dentistry. (q09)

5 4 3 2 1

After a concert, I was more likely than before to discuss music with my colleagues. (q10)

5 4 3 2 1
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Five Point Agreement Scale:
5 = strongly agree, 4 = agree, 3 = no opinion, 2 = disagree, 1 = strongly disagree

Offering musical concerts within the Dental School promotes a healthier, less stressful environment
for students. (q11)

Collaboration between the Dental College and the NYU Washington Square campus has been
strengthened by the Concert Series. (q12)

5 4 3 2 1
Listening to piano and/or jazz music in the Dental College has encouraged me to listen to music at
other venues outside the NYU campus. (q13)

5 4 3 2 1
I feel that music is important to dental students, dental faculty and helps balance the everyday
stress of learning and teaching. (q14)

5 4 3 2 1

I previously studied music (piano, vocal, instrumental, jazz, etc.) before attending dental school. If
so, which type of music? How long?

I recommend that the music concerts in the Dental College be continued (Yes, No, No opinion).
(if Yes) Why do you think that they should be continued?

Please give any suggestions for making the concerts better.

THANK YOU and PLEASE PLACE SURVEY IN DROP BOX BY AUDITORIUM ENTRANCE.



186

Music and Medicine 4(3)

Acknowledgments

The piano used in the Dental Concert series was donated by the late
Frank Sinatra. The New York University—University Committee on
Activities Involving Human Subjects approved of this study through
the Internal Review Board. The application for the study was sub-
mitted to the Application for Review by the University Committee
on Activities Involving Human Subjects (UCAIHS) on October
10th, 2010. Midori Larsen received the 2008 New York University
Presidential Service Award for outstanding achievement in scholar-
ship and service to the University through innovative program devel-
opment of the Dental Concert Series. Charles Larsen presented a
poster about this study at the 2012 Clinical and Educational Scholar-
ship Showcase, April 4-6, 2012, at the New York University Acad-
emy of Distinguished Educators meeting at the New York
University College of Dentistry.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This
concert series is supported in part by a Creative Collaboration Support
Grant from the New York University Coordinating Council for Music.

References

1. Alzahem M, van der Molen HT, Alaujan AH, Schmidt HG,
Zamakhshary MH. Stress amongst dental students: systematic
review. Eur J Dent Educ. 2011;15(1):8-18.

2. Mackay C, Cox T, Burrows G, Lazzerini T. An inventory for the
measurement of self-reported stress and arousal. Br J Soc Clin
Psychol. 1978;17(3):283-284.

3. Cooper CL. Job satisfaction, mental health, and job stressors
among general dental practitioners in the UK. Br Dent J. 1987,
162(2):77-81.

4. Burke FJ. The practice of dentistry: an assessment of reasons for
premature retirement. Br Dent J. 1997;182(7):250-254.

5. Murphy RJ, Gray SA, Sterling G, Reeves K, DuCette J. A com-
parative study of professional student stress. J Dent Educ. 2009;
73(3):328-337.

6. Woolfolk RL, Lehrer PM, Allen LA. Conceptual issues underly-
ing stress management. In: Lehrer PM, Woolfolk RL, Sime WE,
eds. Principles and Practice of Stress Management. 3rd ed. New
York, London: The Guilford Press; 2008:3-15.

7. Avant SK, Margolin A, Salovey P. Stress management techniques:
anxiety reduction, appeal, and individual differences. Imag Cogn
Pers. 1990-1991;10(1):3-23.

8. Nicol JJ. Body, time, space and relationship in the music listening
experiences of women with chronic illness. Psychol Music. 2010;
38(3):351-367.

9. Ruud E. Music and the quality of life. Nordic J Music Ther. 1997;
6(2):86-97.

10. Hanser SB. Controversy in music listening/stress reduction
research. Arts Psychother. 1988;15:211-217.

11. Music and health. Harvard Men’s Health Watch. 2011;15(7):1-5.

12. Yehuda N. Music and stress. J Adult Develop. 2011;18(2):85-94.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Lahmann C, Schoen R, Henningsen P, et al. Brief relaxation versus
music distraction in the treatment of dental anxiety—A randomized
controlled clinical trial. J Am Dent Assoc. 2008;139(3):317-324.
Lai HL, Hwang MJ, Chen CJ, Chang KF, Peng TC, Chang FM.
Randomised controlled trial of music on state anxiety and physio-
logical indices in patients undergoing root canal treatment. J Clin
Nurs. 2008;17(19):2654-2660.

. Kim YK, Kim SM, Myoung H. Musical intervention reduces

patients’ anxiety in surgical extraction of an impacted mandibular
third molar. J Oral MaxillofacSurg. 2011;69(4):1036-1045.
Gfeller K, Logan H, Walker J. The effect of auditory distraction
and suggestion of tolerance for dental restorations in adolescents
and young adults. J Music Ther. 1990;27(1):13-23.

Corah NL, Galen EN, Pace LF, Seyrek SK. Relaxation and musical
programming as means of reducing psychological stress during
dental procedures. J Am Dent Assoc. 1981; 103(2): 232-234.

Lai JL, Li YM. The effect of music on biochemical markers and
self-perceived stress among first-line nurses: a randomized con-
trolled crossover trial. J Adv Nurs. 2011;67(11):2414-2424.
Marine A, Ruotsalainen J, Serra C, Verbeek J. Preventing occupa-
tional stress in healthcare workers. Cochrane Database Syst Rev.
2006;4(CD002892).

Makama JG, Ameh EA, Eguma SA. Music in the operating the-
atre: opinions of staff and patients of a Nigerian teaching hospital.
Afir Health Sci. 2010;10(4):386-389.

Hodge B, Thompson JF. Noise-pollution in the operating theater.
Lancet. 1990;335(8694):891-894.

Allen K, Blascovich J. Effects of music on cardiovascular reactiv-
ity among surgeons. JAMA. 1994;272(11):882-884.

Wong SW, Smith R, Crowe P. Optimizing the operating theatre
environment. ANZ J Surg. 2010;80(12):917-924.

Lesiuk T. The effect of preferred music listening on stress levels
of air traffic controllers. Arts Psychotherapy. 2008;35(1):1-10.
Brennan FX, Charnetski CJ. Stress and immune system function
in a newpaper’s newsroom. Psychol Rep. 2000;87(1):218-222.
Stuckey JL, Nobel J. The connection between art, healing, and
public health: a review of current literature. Am J Public Health.
2010;100(2):254-263.

Wakim JH, Smith S, Guinn C. The efficacy of music therapy.
J Perianesth Nurs. 2010;25(4):226-232.

Labbe E, Schmidt N, Babin J, Pharr M. Coping with stress: the
effectiveness of different types of music. Appl Psychophysiol Bio-
Sfeedback. 2007;32(3-4):163-168.

Scheve AM. Music therapy, wellness, and stress reduction. In
Cooper EL, Yamaguchi, eds. Complementary and Alternative
Approaches to Biomedicine. Adv Exp Med Biol. 2004;546:
253-263.

Watt D, Verma S. Wellness programs: a review of the evidence.
CMAJ. 1998;158(2):224-230.

Harmat L, Takacs J, Bodizs R. Music improves sleep quality in
students. J Adv Nurs. 2008;62(3):327-335.

Tseng YF, Chen CH, Lee CS. Effects of listening to music on
postpartum stress and anxiety levels. J Clin Nurs. 2010;19(7-8):
1049-1055.

Bare LC, Dundes L. Strategies for combating dental anxiety.
J Dent Educ. 2004;68(11):1172-1177.



Larsen et al

187

34. Stewart SM, Lam TH, Betson CL, Wong CM, Wong AM. A
prospective analysis of stress and academic performance in the
first two years of medical school. Med Educ. 1999;33(4):243-250.

Bios

Charles D. Larsen, MS, DMD, is a clinical assistant professor at the
Department of Pediatric Dentistry of New York University’s College
of Dentistry and also director of Pre-doctoral Pediatric Dentistry in
New York, NY, USA.

Midori Larsen, MA, is a doctoral candidate at the Department of
Music and Performing Arts Professions of the Steinhardt School of
Culture, Education, and Human Development at New York University
in New York, NY, USA.

Michael D. Larsen, PhD, is an associate professor in the Department
of Statistics and a faculty member at the Biostatistics Center of The
George Washington University in Rockville, MD, USA.

Cherish Im, DDS, is a resident at the Department of Pediatric Dentis-
try in New York University’s College of Dentistry in New York, NY,
USA.

Amr M. Moursi, DDS, PhD, is a professor and chair in the Depart-
ment of Pediatric Dentistry at the New York University’s College of
Dentistry in New York, NY, USA.

Marilyn Nonken, PhD, is an assistant professor in the Department of
Music and Performing Arts Professions in the Steinhardt School of
Culture, Education, and Human Development at New York University
in New York, NY, USA.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


