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A REVIEwW OoF Music AND EMOTION STUDIES:
APPROACHES, EMOTION MODELS, AND STIMULI

Tuomas EErora & Jonna K. VUoskoskl
University of Jyvaskyla, Jyvaskyla, Finland

THE FIELD OF MUSIC AND EMOTION RESEARCH HAS
grown rapidly and diversified during the last decade.
This has led to a certain degree of confusion and incon-
sistency between competing notions of emotions, data,
and results. The present review of 251 studies describes
the focus of prevalent research approaches, methods,
and models of emotion, and documents the types of
musical stimuli used over the past twenty years.
Although self-report approaches to emotions are the
most common way of dealing with music and emotions,
using multiple approaches is becoming increasingly
popular. A large majority (70%) of the studies employed
variants of the discrete or the dimensional emotion
models. A large proportion of stimuli rely on a relatively
modest amount of familiar classical examples. The evi-
dent shortcomings of these prevalent patterns in music
and emotion studies are highlighted, and concrete plans
of action for future studies are suggested.

Received: October 28, 2011, accepted April 17, 2012.
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T HAS OFTEN BEEN SUGGESTED THAT THE

emotional effects of music are the most important

reason why people engage in musical activities (Jus-
lin & Laukka, 2004; Sloboda & O’Neill, 2001). The emo-
tional power of music is the reason for its application in
areas as diverse as the gaming industry, film industry,
marketing, and music therapy, yet the scientific insights
into this phenomenon are far from complete or reveal-
ing. Contemporary research on music and emotion is
a popular topic within the fields of music cognition,
music psychology, and neuroscience of music, and
is—by definition—interdisciplinary. To date, a large
number of research approaches have been used to
explore why and how music has such a strong grip on
listeners—regardless of differences in education,

personality, musical taste, or culture. The contents of
music that induces emotion have been extracted and
manipulated in numerous ways in order to understand
the cues that lead us to assign emotional labels to music.
And over the years, a large variety of music—from arti-
ficial melodies to live opera performances—has been
used for this purpose. Because of the range of
approaches, models and settings used in music and
emotion studies, one of the most current and potent
criticisms is that all this research has not really resulted
in a set of coherent findings since large discrepancies
exist concerning exactly what is being studied (e.g., Jus-
lin & Vistfjill, 2008). This is not entirely surprising
given that emotion research in general has acknowl-
edged the challenges in defining emotions in a way that
would be acceptable to most researchers (Frijda, 2007;
Izard, 2007). Emotions in music may even be a more
complicated topic since we enter the realm of aesthetics
and so-called “positive emotions,” that are in contrast to
the survival-oriented emotions (such as fear and anger)
that have received far greater attention within main-
stream psychology.

The most fundamental question addressed in music
and emotion studies is arguably, “How does music
evoke emotions in listeners?” This question can be bro-
ken down into separate areas of inquiry, such as: 1)
What are the putative emotions induced by music, and
which components contribute to these? 2) How are
emotions conveyed by music (e.g., elements of music,
lyrics, sound quality, etc.)? 3) What are the contribu-
tions of the situation (e.g., alone/in company, different
activities), listener attributes (e.g., expertise, personal-
ity), and the intention to regulate one’s own affective
state? 4) Are the processes involved largely learned or
universal, and how are they related to other perceptual,
cognitive, and meaning-generation processes in our
minds? Most such pivotal issues branching out from
the fundamental question require multiple approaches
(e.g., cross-cultural, biological, developmental) in order
to be investigated fruitfully and convincingly. The
whole definition of the phenomenon itself is inter-
twined with the theoretical and operational notions of
different emotion models, which give rise to entirely
different assumptions of the processes involved (e.g.,
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automatic and universal basic emotions versus highly
specific, aesthetic feelings of awe). Finally, the concept
of music itself is—naturally—also a central building
block of the fundamental question, and it is worth ask-
ing what kinds of music have been used in the studies
exploring these core topics. By dissecting the funda-
mental question into these broad elements, we aim to
review the recent studies on music and emotion, and to
provide a summary of the approaches, emotion models,
and musical stimuli used in these studies. Summarizing
the past research efforts in a novel way may allow us to
highlight critical issues that have been previously over-
looked. Do we take it for granted that basic emotions are
the most commonly studied emotions in the field of
music and emotions? How common is it to combine
self-reports with physiological measures and individual
variables such as personality traits? How is the issue of
emotion recognition vs. emotion induction distributed
across all the research approaches and emotion models
used? Do the stimuli used in emotion studies reflect the
everyday experiences and tastes of music listeners?
These are all examples of questions that are important
for the growing numbers of researchers coming into the
field, and may allow those already familiar with the field
to investigate more precisely and systematically the
ways in which music interacts with the emotional lives
of everyday listeners.

After the publication of Juslin and Sloboda’s (2001)
influential handbook on music and emotions, a number
of overviews have documented the state of the field.
These studies have been made from a wide range of
perspectives. Vistfjall (2002) qualitatively reviewed
mood induction procedures in a host of studies (includ-
ing marketing studies) and suggested recommendations
for future studies. An influential meta-analysis by Juslin
and Laukka (2003) analyzed the communication accu-
racy of emotions via music and speech using strict
meta-analysis criteria. For the present work this is the
most directly relevant previous study, although their
meta-analysis was restricted to studies that employed
discrete emotions. One of the central findings of this
meta-analysis was to show the overall decoding accu-
racy of emotions. Our aim is to update the findings to
see whether researchers in the field have indeed still
“almost exclusively studied discrete emotions” (p. 776,
Juslin & Laukka, 2003). Instead of focusing on commu-
nication accuracy, we aim to provide an updated over-
view of the approaches, models, and stimuli employed
within the field. Juslin and Laukka also provided a par-
tial summary of the stimuli used in the reviewed studies
(genres, instruments, paradigms for generating the
stimuli) and concluded that a “wide range of musical

styles™ is used in music and emotion studies, classical
music being the most common. Although we intend to
characterize the stimulus materials in a more exhaustive
fashion, this previous work will also provide an inter-
esting point of comparison. The third comprehensive
survey of music and emotion studies is the work by
Gabrielsson and Lindstrom (2001), which focused on
performance and structural features that are assumed to
contribute to emotional expression in music. Their
summary covered 32 empirical studies—starting chro-
nologically from Hevner (1936) through to Balkwill and
Thompson (1999)—that examine the role of separate
musical factors (tempo, articulation, harmony, timbre,
etc.) in the expression of different emotions. As well as
these major summaries, a number of journal articles by
eminent scholars have made succinct digests of previous
research in the field, and various suggestions for further
research (e.g., Juslin & Sloboda, 2010; Juslin & Vistfjall,
2008; Koelsch, Fritz, Cramon, Miiller, & Friederici,
2006; Peretz, 2010).

To conclude, the accumulated mass of music and
emotion studies has reached a critical point, in so far
that it has become increasingly diverse in terms of
research approaches, methods, and models, to the point
of losing consistency. There is the ever-growing sense
that “studies thus far have produced data that are col-
lectively confusing and internally inconsistent” (Juslin
& Vistfjall, 2008, p. 574). This confusion is mainly
caused by variations in models, terminologies, and
underlying mechanisms. In the following pages, we will
first attempt to describe the dominant trends in music
and emotion studies, and then address the evident
shortcomings of these studies in detail.

Review Method

INCLUSION CRITERIA
To form an overview of the approaches, emotion mod-
els, and stimuli employed within the field of music and
emotions, we reviewed studies published since 1988
until February 2009 in refereed journals or conference
proceedings, thus spanning 20 years of studies. Despite
the scattered nature of music and emotion publication
channels (psychology, engineering, musicology, acous-
tics, and even medicine), we attempted to collect the
essential studies from PsycINFO and RILM using
suitable keywords (music, emotion, affect*, mood,
express®). We also used various other sources to sup-
plement these studies. To constrain the number of stud-
ies we left out individual book chapters, non-English
texts, and unpublished dissertations. A total of 251
studies were annotated in terms of the (1) research



approach, (2) emotion model, (3) locus of emotion, and
(4) stimulus details. Focusing in this way ensured that
the work already done by Juslin and Laukka (2003) was
minimally replicated and so our work would provide
a different, updated, and broader perspective to what the
popular choices made by researchers within the field are.

RESEARCH APPROACHES
During the review process, research approaches were
divided into seven broad categories: theoretical, self-
report, biological, clinical, developmental, music-analytic,
and individual and cultural differences. These categories
are not mutually exclusive as a study might employ both
biological and self-report approaches (to give an exam-
ple of a common overlap). Examples of studies that
represent each category will be given later.

The theoretical approach consists of non-empirical
formulations of emotions within the domain of music,
including review studies. In other words, approaches
without empirical evidence to support them. It should
be noted that of course all empirical studies also use
theoretical assumptions in order to falsify or corrobo-
rate these concepts; however, for the purposes of this
review they have been classified under the type of
empirical approach adopted. This definition also means
that certain important theoretical contributions with
a major empirical part are subsumed under different
approaches. However, these few exceplions, namely, the
application of the brunswikian lens model to music and
emotion by Juslin (2000), proposal of the GERM model
by Juslin, Friberg, and Bresin (2001), and the GEMS
model by Zentner, Grandjean, and Scherer (2008) will
be covered and discussed in the summary sections. Also,
theoretical accounts may be more often documented in
monographs than in articles (e.g., Juslin & Sloboda,
2001; Kivy, 1990; Nussbaum, 2007), which render them
invisible for this review. The self-report category there-
fore contains all studies that utilize a paradigm where
a non-clinical sample of listeners or participants evalu-
ates emotions either in music (expressed by music) or
induced by music using any type of self-report method
such as recognition tasks, Likert ratings, adjective lists,
free verbal reports, diaries, and also non-verbal
response formats such as assessing the similarity of two
examples. The biological approach is appropriate for
studies that employ any peripheral measure (e.g., skin
conductance, heart rate, muscle tension, respiration,
electrocardiogram, blood pressure, etc.) or a measure
of the central nervous system (e.g., EEG, MEG, fMRI,
PET). In neurological studies that involve pathologies, it
should be noted that the research approach is not only
neural, but also clinical.
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The clinical approach means that these studies are
based on clinical populations (e.g., brain pathology or
a clinical group such as depressed patients). In spite of
these studies typically using a control group consisting
of a non-clinical population, they remain classified
under the clinical approach, as their reactions are being
noted only for their value as a control group. The term
developmental approach is applied when the partici-
pants of the study are children (typically 3-8 years of
age) and the main aim of the study is to examine devel-
opmental issues related to music and emotions. The
music analytic approach refers to studies in which the
actual musical features related to emotions are given an
emphasis by means of music analysis (acoustic, musi-
cological, or based on ratings of musical features by
listeners), or direct manipulation of the particular musi-
cal features related to emotions. We do not consider
a study manipulating arousal by means of selecting dif-
ferent kinds of music for low and high arousal condi-
tions as music analytic unless the differences in
collected emotion data are explained in terms of musical
differences between the stimuli. The final category of
approach—individual and cultural differences—
includes studies relating to personality and expertise
as well as cross-cultural comparisons of emotional pro-
cessing. Although the attention of cross-cultural com-
parisons is on intercultural differences rather than
interindividual differences, both share a similar interest
towards the generalizability of the findings of music and
emotion research across populations, and explore how
learning contributes to the recognition and induction
of emotions in the context of music (cf. Elfenbein &
Ambady, 2002). Application areas for music and
emotion research, such as consumer psychology and
purely medically oriented studies, were deemed to be
outside of the scope of this review. Similarly, studies
relying mainly on a computational approach to emo-
tions were excluded in order to constrain the focus of
the review.

EMOTION MODELS
The theoretical models of emotion taken up by the
studies were divided into four classes: discrete, dimen-
sional, miscellaneous, and music-specific. This division is
modified from the major theoretical traditions of emo-
tion measurement (Barrett & Wager, 2006; Mauss &
Robison, 2009; Scherer, 2004) although it may not accu-
rately distinguish the source (basic emotion, core affect,
music) and the structure (discrete or dimensional) of
emotions within the particular models, as discussed
later. The discrete model of emotion relates to the the-
ory of basic emotions, which asserts that all emotions
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can be derived from a finite set of innate basic emotions.
These typically include fear, anger, disgust, sadness, and
happiness (Ekman, 1992; Panksepp, 1998), but may also
include emotions such as shame, embarrassment, con-
tempt, and guilt (see Ortony & Turner, 1990). In this
review, studies within the discrete framework for
emotions include all variants of the basic emotions,
even if only a limited number of emotion categories
have been used (e.g., happy and sad). These are the
type of studies Juslin and Laukka reviewed in 2003
and their summary included the type of emotion
terms used and the number of emotions typically
included in the studies. For this reason, we will not
replicate these details here.

The dimensional model for emotions is the other
commonly used emotion model in psychology, and the
most famous example of this is the circumplex model
(Russell, 1980). This model represents emotions as
a mixture of two core dimensions, valence and arousal,
which are two continua that are orthogonally situated in
the affective space. This model has received support
in large-scale studies of self-reported emotions (e.g.,
Barrett & Russell, 1999), a cross-cultural comparison
(Russell, 1983), and psychometric studies (reviewed in
Posner, Russell, & Peterson, 2005). In this review, the
dimensional model for emotions includes all studies
that employ valence (or pleasant — unpleasant),
arousal/activity, or other theoretically dimensional con-
cepts (e.g., potency, tension arousal, etc.).

Miscellaneous models for emotion in music include
a motley collection of emotion concepts such as inten-
sity, preference, similarity, tension, or some other con-
struct closely linked to emotions in general. Although
the term tension was featured in two of our categories of
emotion model, deciding the appropriate one was fairly
straightforward as tension has been used in the music-
specific sense in several studies (Krumhansl, 1998;
McAdams et al,, 2004) and as a dimensional construct
by only a few (e.g., Ilie & Thompson, 2006). Rather than
including a myriad of studies featuring preference or
liking in the context of music, we only included such
studies of preference to this review that contained an
explicit emotion task.

Both discrete and dimensional emotion models con-
centrate on a small set of evolutionary emotions that
have important functions when adapting the individual
to events that have material consequences for the indivi-
dual’s well-being. In contrast, music rarely has any such
effects on the individual’s physical or psychological integ-
rity. This issue has been taken up by work that has initially
compiled emotion lists and extracted the underlying
factors that are directly relevant for music (Zentner

et al, 2008). In this review, the term music-specific
refers to studies that employ just such a model of
emotions. As in the case of research approaches, there
is often overlap, and any study may utilize multiple
models for emotions. Thus, where necessary, a study
will be coded as featuring several emotion models. In
addition, there is an overlap between the classes of
emotion models, since the components of a music-
specific model may be either discrete or dimensional,
and basic emotion terms may be operationally defined
to form dimensions (e.g., happy-sad continuum). The
purpose of the model division is to emphasize the
epistemological sources of the emotion models.

LOCUS OF EMOTION
The locus of emotion—coined by Evans and Schubert
in 2008—indicates whether the study addresses felt
emotions (also known as induced emotions, or internal
locus) or perceived emotions (external locus). This dif-
ference between the emotion actually experienced by
the listener (hereafter, felt) and the emotion recognized
in the music, (or expressed by music; hereafter, per-
ceived) is of fundamental importance (Gabrielsson,
2001). A difference in the locus of emotion may some-
times lead to widely differing results (Konecni, Brown,
& Wanic, 2008; Zentner et al., 2008), even if the occa-
sional, direct comparisons between felt and perceived
emotion have not revealed significant differences
between the two (see Evans & Schubert, 2008; Vieillard
et al., 2008). It is probable that largely different under-
lying processes are involved in the two kinds of emo-
tional locus. Moreover, accurately capturing felt
emotions is known among the research community to
be a challenging task (see e.g., Roy, Mailhot, Gosselin,
Paquette & Peretz, 2008). The locus of emotion was
classified as internal if the instructions stated that the
participants should focus on their own emotional
experiences or on the emotions that the music induces
or arouses in them. This was in contrast to directions
that emphasized the perception and recognition of
emotions represented or expressed by music (external
locus).

MUSIC STIMULI
The music used as stimulus material in the studies was
annotated in terms of total number of pieces, duration,
as well as the musical genres they represented. We also
coded the nature of the stimuli and how the initial
selection of the stimuli was carried out. Regarding the
number of stimuli, it was the number of separate exper-
imental stimuli rather than the number of individual
compositions/songs that was counted, as often only



a few compositions (two or three) were manipulated in
terms of tempo or register to create dozens of variants
for the experiment (e.g., Husain, Thompson, & Schel-
lenberg, 2002; llie & Thompson, 2006). Therefore, our
estimation of the stimulus quantity is a generous esti-
mate, because the variants of the same musical source
are calculated as separate stimuli.

The musical genres featured in the studies were cat-
egorized into classical, mixed, pop/rock, ethnic, film
music, and custom-made. The classical genre contained
any period of classical music (baroque, classicism,
romantic, and modern). The mixed category was used
when the experiment featured several distinct genres
(e.g., classical, jazz, pop). Ethnic music was appropriate
for cross-cultural studies that have employed non-
Western musical excerpts. We also tabulated whether
the stimuli were natural (ie., real recordings) or artifi-
cial excerpts (i.e., synthetically generated or isolated
aspects of music such as sound samples or MIDI rendi-
tions), and what musical aspects were actually manip-
ulated. We also catalogued whether the stimuli were
chosen by the researchers, by a previous study, by
a panel of experts, or by the participants themselves.
Due to the high demands of controlling for possible
confounds, most music and emotion studies probably
rely on experimenter-chosen stimuli. However, the
method for selecting the stimulus material is probably
of great importance, especially for studies focussing on
felt emotions. It is known that participant-selected
music is more effective when music is used as a diversion
in painful operations (Pelletier, 2004; also MacDonald
et al., 2003), and more likely to give rise to chill experi-
ences (Blood, Zatorre, Bermudez, & Evans, 1999;
Grewe, Nagel, Kopiez, & Altenmiiller, 2007a) than
music chosen by researchers.

Finally, we made an effort to assess whether the par-
ticipants were likely to have been exposed to the
excerpts beforehand. Certain canonical classical music
pieces (e.g., Albinoni’s Adagio) are typical examples of
excerpts that the participants might already be familiar
with. The coding of all the variables was done by the
authors in the following manner: after the initial review
phase, the final coding categories and terminologies
were decided. Then each author coded over half of the
whole corpus, and the discrepant items in the over-
lapping studies were discussed. After this, the coding
was slightly revised and both authors double checked
the part that had been coded by the other, The only
truly subjective measure was the issue of familiarity
with the stimuli, in which case we had to rely on our
own intuitions rather than on objective accounts of
€xposure.
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Results

EMOTION MODELS: AN OVERVIEW OF THE RESULTS
Discrete emotion models. The principal findings of
the studies regarding discrete emotions show that emo-
tions such as happiness, anger, sadness, and tenderness
are accurately perceived in music, even by such special
populations as children (e.g., Adachi & Trehub, 1998;
Dalla Bella, Peretz, Rousseau, & Gosselin, 2001; Nawrot,
2003), members of different cultures (Balkwill &
Thompson, 1999; Fritz et al, 2009), and brain-
damaged patients (Gosselin et al., 2005; Peretz, Gosse-
lin, & Bouchard, 1998). Most of these discrete emotions
may also be induced in listeners by using particular
music, which also result in discriminable patterns of
physiological (Baumgartner, Esslen, & Jancke, 2006;
Etzel, Johnsen, Dickerson, Tranel, & Adolphs, 2006)
and neural responses (Schmidt & Trainor, 2001). These
emotions are the most frequently featured (>30%) in
music and emotion studies, and the majority of these
studies utilized a self-report approach, the dominant
approach in this field. The popularity of discrete emo-
tions is without doubt related to the fact that categories
lend themselves easily to recognition paradigms—
common in the above mentioned developmental,
cross-cultural, and biological studies—but are also fre-
quently used in production-recognition studies (e.g.,
Gabrielsson & Juslin, 1996; Juslin, 1997a; Laukka &
Gabrielsson, 2000). Interestingly, investigations focussed
on exploring the relationships between emotions and
individual factors (Kreutz, Ott, Teichmann, Osawa, &
Vaitl, 2008; Resnicow, Salovey, & Repp, 2004), clinical
states (Banich, Stolar, Heller, & Goldman, 1992), or
visual cues in emotion recognition (Baumgartner et al.,
2006), adopt discrete emotions more frequently than
other emotion models. This is probably another aspect
of how concepts that are known to be easily discrimi-
nated and explained make their way easily into subse-
quent studies of emotions despite the epistemological
assumptions and limitations related to them.

The main difference between discrete emotion
research in general and in music and emotion studies
is that in the context of music the emotion categories
have typically been modified by replacing musically
inappropriate categories such as disgust and surprise
with more fitting categories such as tenderness or peace-
fulness (e.g., Balkwill & Thompson, 1999; Gabrielsson &
Juslin, 1996; Vieillard et al., 2008). This is perhaps indic-
ative of the emotional functions of music that may gen-
erally be more positive (Juslin & Laukka, 2004; Zentner
et al., 2008) than the emotions experienced in everyday
life situations (i.e., basic emotions that emphasize the
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survival aspects of affects). Accordingly, the choice of
emotion categories may be too limited, and the impres-
sive set of results could be interpreted as mainly showing
a broad affective distinction between positive and nega-
tive emotions, thus being of limited value to a deeper
understanding of emotions in music. Another significant
limitation is the focus on a mixed and narrow palette of
discrete emotions, which is not usually theoretically
driven. For instance, over 75% of the studies adopting
the discrete emotion model utilize happiness, sadness,
and anger. The remainder of the emotion categories
across studies often consist of different emotion concepts
such as peacefulness, fear, joyfulness, solemnity, tender-
ness, distress, disgust, and surprise. This seriously limits
the comparability of the results across studies.

Another sobering observation is that the results con-
cerning several emotion categories could also be char-
acterized by other emotion models to equal or better
degree. For example, the discrimination of happy and
sad emotions could also be delineated by differences in
valence and arousal. Also, reliance on forced-choice
paradigms and the presentation of a low number of
emotion categories may both lead to overestimating the
recognition success of these emotions. Finally, discrete
emotion studies have excessively concentrated on per-
ceived emotions, and the relationships between these
and induced emotional experiences are often unclear
(Gabrielsson, 2002; Scherer & Zentner, 2001). Keeping
in mind these caveats and the ongoing debate about the
uniqueness of the physiological mechanisms concern-
ing discrete emotions (e.g., Barrett & Wager, 2006), as
well as the disagreement about the exact number and
labelling of emotion categories, we should regard the
results on discrete emotions as the first exploratory
phase of emotion and music studies.

Dimensional emotion models. During the last two
decades, about a third of music and emotion studies
have utilized dimensional emotion models. Valence and
arousal are by far (> 70%) the two most typical dimen-
sions that participants are asked to rate independently
on bipolar scales. The recognition of musical excerpts
that are either high or low on valence or arousal—as
well as the four combinations of these bipolar
extremes—seems to be effortless for listeners (Ilie &
Thompson, 2006; Leman, Vermeulen, De Voogdt, Moe-
lants, & Lesaffre, 2005). Affects representing the same
four quadrants may also be induced by musical excerpts
(Rickard, 2004; Vieillard et al., 2008), and show unique
patterns of neural (Altenmiiller, Schuermann, Lim, &
Parlitz, 2002; Kabuto, Kageyama, & Nitta, 1993) and
physiological responses (Gomez & Danuser, 2004;
Witvliet & Vrana, 2007)—although these seem to be

more easily attributed to the arousal dimension than
to the valence dimension. In our view, this probably
relates to the special nature of musical experiences
where negative emotions are less common (cf. Juslin
& Laukka, 2004). Affects typically classified as negative
(e.g., melancholy) may be experienced as positive in
the context of music—due to the fact that music does
not have any material, negative effects on the listeners’
well-being.

In comparison to general studies of emotions, variant
formulations of the dimensional emotion model have
received little attention in music-related research,
despite the common observations that valence and
arousal are not able to account for all the variance in
music-mediated emotions (Bigand, Vieillard, Madurell,
Marozeau, & Dacquet, 2005; Collier, 2007; Ilie &
Thompson, 2006; Leman et al., 2005; Nyklicek, Thayer,
& Van Doornen, 1997). This lack of resolution is also
manifested in the way the two-dimensional model
places emotions commonly regarded as remote in close
proximity in the affective space; e.g., boredom and
melancholy both are negatively valenced and low on
arousal despite their notable differences in character
(Scherer, 2004). These observations have led emotion
researchers to seek other formulations of the dimen-
sions (e.g., Schimmack & Grob, 2000; Thayer, 1989),
but surprisingly few of these developments have found
their way into music and emotion studies; only a hand-
ful of studies have utilized other dimensions such as
intensity, dominance, or tension in addition to the
valence and arousal dimensions (e.g., Ilie & Thompson,
2006; Leman et al., 2005; Luck et al, 2008; Schubert,
2007). The most critical flaw in past work concerning
the use of dimensional emotion models in music, how-
ever, is the seemingly tenacious confidence in Russell's
circumplex model (valence and arousal), despite the
development of more empirically and neurologically
convincing dimensional models in the late 1980s. For
example, the Positive and Negative Affect Scale
(PANAS by Watson, Clark, & Tellegen, 1988) treats
positive and negative valence as separate dimensions,
and Thayer (1989) divides the affect space into dimen-
sions of energy arousal and tension arousal. It is difficult
to avoid the impression that a few popular studies (Nyk-
licek et al., 1997; Schubert, 1999; Terwogt & Van Grins-
ven, 1991) established the research agenda for the
following decade, or that the field has suffered from
a lack of theoretical reflection in the choice of emotions
in general,

Miscellaneous emotion models. The prevalence of
miscellaneous emotion models (66/251) can be
regarded as a reaction of the research community to



many of the criticisms leveled at the discrete and dimen-
sional models, outlined above. The concepts belonging
to this category (intensity, preference, similarity, emo-
tional expressiveness, and tension) seek to characterize
aspects that are ignored by the discrete and dimensional
models, although some of these concepts are present
(but may have a different definition) in the other
formulations of the dimensional model (e.g., tension).

There is no single emerging trend in the results
concerning miscellaneous emotion models. The most
frequent concept, preference/liking (14 out of 66 stud-
ies) is of borderline interest to emotions, although the-
oretically they are often considered as the simplest form
of affect manifestations (Zajonc, 1980; for a discussion
regarding preference in the context of music, see
Scherer & Zentner, 2001). In some studies liking/pref-
erence has been used as a substitute for valence (e.g.,
Brown, Martinez, & Parsons, 2004). This idea was
empirically tested by North and Hargreaves (1997).
Although valence and preference have been observed
to correlate highly, most studies acknowledge the dif-
ference between the two (Eerola & Vuoskoski, 2011;
Rawlings & Leow, 2008; Ritossa & Rickard, 2004). Sim-
ilarly, studies claiming to investigate emotional inten-
sity may actually be measuring something that
constitutes the arousal dimension of the circumplex
model (e.g., Schmidt & Trainor, 2001). Studies devoted
particularly to emotional intensity (Brittin & Duke,
1997; Krumhansl, 1998; Lehmann, 1997) or expressivity
(Kamenetsky, Hill, & Trehub, 1997; Sloboda & Leh-
mann, 2001) avoid the semantic labelling problem that
concerns discrete and—to a certain degree—dimen-
sional models. The results of these studies have sug-
gested that intensity/expressivity differences can be
both induced and perceived in a consistent manner.
However, both these concepts collapse all emotional
reactions into a single uniform dimension, and despite
being descriptive and operational for certain purposes,
they seem unlikely to contribute to a deeper under-
standing of emotions in music.

Finally, we consider the evaluation of tension—either
in music or as an experienced emotion—attractive due
to its links with mood (POMS by McNair, Lorr, &
Droppleman, 1981), physiological measurements (i.e.,
muscle tension), prevalence in everyday descriptions
of musical expressivity (Juslin & Laukka, 2004), and
apparent relevance to music theoretical discourse
(Meyer, 1956; Lerdahl, 2001). However, tension has also
been observed to correlate highly (negatively) with
valence (Eerola & Vuoskoski, 2011; Krumhansl, 1997).
Also, the drawback of most studies on tension has been
the lack of a common conceptual background.
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Exceptions to this are the studies by Ilie & Thompson
(2006), implementing the three-dimensional emotion
model proposed by Schimmack and Grob (2000), and
Zentner and his colleagues (2008). The latter relates to
the realm of music-specific emotions, summarized next.

Music-specific models. Though only a minority of
studies (19) have employed music-specific emotion
models, the results are of special interest since—as the
emotion models are especially constructed for musical
purposes—these studies avoid some of the criticisms
levelled at the emotion concepts mentioned above. Hev-
ner’s (1936) ordering of emotions along the circumfer-
ence of a circle was the first music-specific model that
was further elaborated by several authors in subsequent
years (e.g., Farnsworth, 1954; Wedin, 1972). Contem-
porary formulations of music-specific emotions have all
suggested substantially more factors to emotional
experiences than those offered by popular dimensional
models. Asmus (1985) provided 9 dimensions, while
Juslin offered over 15 emotions that exceed prevalence
of 70% (Juslin & Laukka, 2004; see also Juslin, Liljes-
trom, Vastfjill, Barradas, & Silva, 2008; Laukka, 2007),
and Zentner settled on nine emotion factors that may
also be collapsed into three metafactors (Zentner et al.,
2008). Encouragingly, these recent music-specific mod-
els share many factors (feeling moved, nostalgic,
relaxed, enchanted), and offer uniquely aesthetic
emotions.

The most important observation from these studies is
that the emotions induced by music are largely different
from those usually studied under the label of basic emo-
tions or the common dimensional models. Even if some
of the emotions in the music-specific models are
labelled in the same way as in the common discrete
models, musical versions of these emotions seem to
have a different character. For example, sadness in
music is not usually associated with the aversive aspects
of the emotion such as feeling gloomy, depressed, or
unhappy (Laukka, 2007; Zentner et el., 2008). Note that
the situation seems to be more straightforward in
expressed emotions since no evidence has been pro-
vided that music-specific emotions would be easier to
perceive or express in musical performances than the
common discrete emotions.

RESEARCH APPROACHES: A SUMMARY OF THE RESULTS
Theoretical approaches. Theoretical approaches have
mainly acted as a catalyst, serving the field as a test bed of
ideas (e.g., Gabrielsson, 2002; Juslin et al., 2001; Konecni,
2008; Schubert, 1996; Sloboda, 2001), promulgating con-
cepts from other fields (e.g., London, 2001; Panksepp,
1992; Scherer, 2004), or providing meta-analyses (Juslin
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& Laukka, 2003; Vistfjill, 2002). The latter studies aside,
perhaps the most influential theoretical studies have
focused on specific, theoretical problems such as the
dilemma of felt vs. perceived emotions (Gabrielsson,
2002), enjoyment of negative emotions (Schubert,
1996), and the proposal regarding a variety of mechan-
isms through which music may induce emotions (Juslin
& Vistfjall, 2008). These studies have all dealt with topics
that seem to operate differently from mainstream emo-
tion psychology. Somewhat surprisingly, studies that
bring insights from non-music topics do not seem to
have made such an impact on this field (e.g., many of
Scherer’s studies). It needs to be said that regarding the
theoretical aspects of music and emotions, the handbook
of music and emotions by Juslin and Sloboda (2001) is
probably the most influential theoretical source and
certainly the most cited reference in papers published
after 2001.

Self-report approaches. The self-report approach has
provided the cornerstone of the results in music and
emotion research. It is the only way the listeners them-
selves can actively characterize their own, subjective
emotional experiences. The dominant self-report
measure has been the rating of an emotion construct
on a Likert scale, which—depending on the construct
measured—is known to produce reliable estimates of
emotions across participants (e.g., Juslin, 1997a,
1997b). The results obtained in this manner are also
linked with the affects acquired with more open-
ended response formats such as adjective choices and
free responses (Juslin, 1997a; Schubert, 2003).

The drawbacks of the self-report approach have rarely
been questioned and it is more customary to see self-
reports as a baseline to which physiological, acoustical,
or neural measured are being compared. Most of the
self-report measures are reduced verbalizations of the
emotional experience—though exceptions such as
similarity judgements exist—which are subject to lim-
itations such as demand characteristics, and limitations
in one’s awareness and ability to explain emotions. The
forced-choice paradigm is also a potentially valid self-
report method provided that the biases related to choos-
ing between a finite set of categories (i.e., guessing,
representation of mixed emotions) are overcome.

Biological approaches. The biological approach has
concretely demonstrated that if the emotions are suffi-
ciently different (i.e., sadness, happiness, anger, or dis-
tinct quadrants of the affect space), musically induced
emotions do lead to discriminable physiological and
neural patterns. At the physiological level, high arousal
is related to respiratory activity (Nyklicek et al., 1997)
and perspiratory activity (Rickard, 2004). Differences in

emotional valence may be differentiated by the activa-
tion of various facial muscles (Witvliet & Vrana, 2007),
including the startle reflex (Roy et al., 2008). However,
these observations are often conflicting and indetermi-
nate (for example, Etzel et al., 2006; Nater, Abbruzzese,
Krebs, & Ehlert, 2006), if not downright trivial concern-
ing the generic arousal dimension. When the focus of an
emotion study is on strong responses, it has become
customary to record chill reactions (Blood & Zatorre,
2001; Grewe et al., 2007a) in order to verify the tempo-
ral locations and the existence of such experiences in
participants.

Studies measuring neural responses have documented
the areas that are involved in emotional processing by
investigating musically induced emotions in healthy
participants (Blood & Zatorre, 2001; Koelsch et al.,
2006). Several studies have corroborated the discrimi-
nation of differentially valenced emotions by means of
neural responses, as different cortical lateralization pat-
terns emerge in response to positive and negative musi-
cal stimuli (Altenmiiller et al., 2002; Flores-Gutiérrez
et al., 2007; Schmidt & Trainor, 2001). In our view, the
most intriguing contributions have come from studies
with brain-damaged patients, showing selective emo-
tional impairments concerning with, for example, the
processing of fear (Gosselin, Peretz, Johnsen, &
Adolphs, 2007), implying specificities in the emotional
processing of music. The most influential' neurological
study on music and emotions has undoubtedly been the
one that likened the emotional and rewarding effects of
preferred, chill-inducing music with strong, euphoria-
inducing stimuli such as food, sex, and drugs (Blood &
Zatorre, 2001), and it seems to have generated a series of
chill-inducing studies in its wake.

The use of biological measures has become frequent,
but the analysis methods and self-report methods have
not developed at the same pace. For instance, many of
the studies involving peripheral and neural measures
reduce the data into static segments — compatible with
static self-report measures — instead of capturing the
dynamic aspects of music-induced responses that would
require more sophisticated time-series analyses (see
Korhonen, Clausi, & Jernigan, 2006).

Developmental approaches. The developmental
approach has documented the ages at which children
are able to detect particular emotions in music, and the
emotional cues they are responsive to at each point of

! Cited 256 times in ISI Citation Index, which is above the other
neuroscience papers Concerning music and emolions, eg., Peretz et al.
(1998): 86; Koelsch et al. (2006): 75; Brown et al. (2004): 48; Gosselin et al.
(2005): 36; Khalfa et al. (2002): 33; Altenmiiller et al. (2002); 22.



their development. This approach has also been impor-
tant in highlighting the aspects of emotions that are the
least culture-dependent. Sensitivity to emotional com-
munication is thought to be present in early infancy due
to the importance of caregiver emotion communication
via speech and singing (Trehub & Nakata, 2001), and
this claim is supported by some empirical findings
(Nawrot, 2003). Most developmental studies have
focussed on the preschool years, describing the ability
to distinguish an increasing range of basic emotions
using forced-choice paradigms with pictorial represen-
tations of emotion categories. The results suggest that,
around the age of four, children are able to recognize
happiness and sadness in music (Cunningham & Sterling,
1988), as well as anger and fear (Boone & Cunning-
ham, 2001), although these latter emotions are still
frequently confused by older children and even by
adults (Dalla Bella et al, 2001; Robazza, Macaluso, &
D’Urso, 1994; Terwogt & Van Grinsven, 1991).
Throughout their development, children begin to
apply more and more style-specific musical cues—
such as mode (major-minor) division—in determining
the appropriate affect (Dalla Bella et al., 2001; Kastner
& Crowder, 1990).

Cross-cultural and individual approaches. The cross-
cultural and individual approaches are both rare, but
the extant cross-cultural studies have demonstrated that
at least the broad, discrete categories of emotions
(happy, sad, and scary expressions in Fritz et al., 2009,
and joy, sadness, and anger in Balkwill & Thompson,
1999) are communicated across cultures, mirroring the
findings of cross-cultural speech expression recognition
studies (e.g., Scherer, Banse, & Wallbott, 2001). The
underlying reasons for the successful communication
have been expressed by means of a cue redundancy
model (Balkwill & Thompson, 1999), which postulates
that a set of psychophysical as well as culture-specific
cues account for emotions.

The cross-cultural approach is an extremely powerful
way of looking at the division between universal and
cultural associations regarding music and emotion.
Having said that, such studies are particularly challeng-
ing to carry out in a convincing way. Most of these
studies focus on emotion recognition, probably because
of the same challenges that are also present in develop-
mental studies where forced-choice paradigms and
pictorial representations of emotions are utilized in
order to avoid verbal descriptions. In cross-cultural
studies, a more important concern is the conceptual
equivalence of the studied emotional concepts as well
as translation issues, which may both lead to unfounded
comparisons. Also, it is nearly impossible to find
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participants in the contemporary world who would not
have any prior exposure to Western music. In this
sense, the study by Fritz and colleagues (2009) that
featured Mafa listeners from remote settlements in
the North Province of Cameroon can be considered
invaluable.

The studies utilizing an individual approach to emo-
tions have sought to assess the role of musical expertise,
gender, or personality traits in emotion recognition or
experience. Most studies have failed to find major
differences in emotional processing stemming from
musical expertise or gender (Bigand et al., 2005; Frego,
1999; Juslin, 1997c; Kreutz, Bongard, & Von Jussis,
2002), although exceptions to this observation exist
(Fredrickson, 1995; Hoshino, 1996), particularly con-
cerning psychophysical reactivity in men and women
(Nater et al., 2006). The stable personality traits of
listeners have been observed to influence emotional
reactions in ways predicted by such theoretical assump-
tions as trait-congruency (i.e., individuals preferentially
process stimuli that are emotionally congruent with
their personality traits; see e.g., Kallinen & Ravaja,
2004; Vuoskoski & Eerola, 2011). To date, studies inves-
tigating individual factors have been limited to preva-
lent emotion models (basic emotions, or valence and
arousal), and the role of individual factors has been
moderate in comparison with the overall emotion rec-
ognition accuracies. In future studies, it would be inter-
esting to investigate the extent to which overall
emotional intensity, tendency to represent emotions
with precision and specificity (Tugade, Fredrickson, &
Barrett, 2004), and everyday uses of music are linked
with individual factors.

Music analytic approaches. The music analytic
approach has documented the wide range of reliable
cues that characterize emotions in music. Production
studies—which can be divided into studies of emotional
expressivity (Juslin, 1997c; Laukka & Gabrielsson, 2000)
and composition (e.g., Thompson & Robitaille, 1992;
Vieillard et al., 2008)—have produced the largest impact
on our understanding of the features related to emo-
tions. A stream of analytical studies, where emotion-
inducing music—verified by self-reports—is dissected
into its constituents by means of acoustic and musical
analyses or rating studies (e.g., Leman et al., 2005; Schu-
bert, 2004) have reinforced the results of the production
studies, From all of these studies, systematic couplings
between musical features and particular emotions have
been established. For instance, happy expression is
achieved by fast voice onsets, bright timbre, major
mode, and fast tempo, whereas anger has otherwise
similar features but loudness tends to be higher and the
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Clinical
16 (10/8/2/1)

Biological
64 (23/39/12/1)

Music analytic
61 (30/16/15/2)

Individual/Cultural
16 (7/6/5/0)

FIGURE 1. A summary of the approaches and emotion models (discrete/dimensional/ miscellaneous/music-specific) in reviewed studies. The
connectors display the prevalence of concurrent approaches, where the bold lines denote » 20 studies, solid line > 10 studies, and dashed line » 5

studies.

microstructure more irregular (cf. Gabrielsson & Lind-
strom, 2010). Direct manipulations of the central fea-
tures such as tempo, mode, and register have
corroborated their role in music and emotions (Ilie &
Thompson, 2006; Juslin, 1997c).

Despite the extensive, detailed reports of the feature-
emotion couplings, the scope of the studies has largely
remained neutral in terms of musical style (no particu-
lar style or resemblance to film soundtracks or classical
music). A great deal of further research is needed in
order to establish underlying similarities of these cou-
plings across a larger variety of musical styles. Also, the
music analytic approach has been too rarely used in
conjunction with other approaches, despite the direct
gains such an approach could bring to the generalizabil-
ity of the findings.

PREVALENCE OF RESEARCH APPROACH, EMOTION MODEL, AND
LOCUS OF EMOTION IN ALL STUDIES

To highlight the broad trends in an effective manner,
compact summaries depicting every research approach,
locus of emotion, and emotion model are first presented
in graphical form. The references for the studies that
belong to each category are given in the appendix
(Tables A1-A7 in the Appendix).

Figure 1 displays a simplified quantitative summary
of studies falling into the chosen seven research
approaches as well as the prevalence of the simulta-
neous usage of several approaches in a single study. For
instance, more than ten self-report studies have
collected data relevant for the individual and cultural
differences approach category. The numbers in brackets
refer to the number of each kind of emotion model used
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TABLE 1. Cross-Tabulation of Emotion Models (Rows), Approaches (Columns), and Locus of Emotion (in Subscripts — Felt/Perceived/Both).

Self-R. Biol. Mus A. Theor. Clin, Ind./Cul. Dev. %o*
Discrete 8016/65/3 23gn1015 3012613 Sa13n 10191 7atsm g nam 38%
Dimensional 814074514 39261131 164130 63131 8170 6510 lonm 35%
Misc. 51aanzn2 1287272 1597374 Tansn 20/2m 53110 Oomm 21%
Music-specific 1861114 Linm 2012 2in Lomn Oomm lmnm 6%
&* 52% 17% 14% 5% 5% 4% 3%

*Proportion of total studies refers to number of studies directly classified according Lo research approach, and may differ from the row/column totals as all the studies do not
report the exact model utilized, and the several approaches and models may be used simultaneounsly.

within each research approach in the following order:
discrete/dimensional/miscellaneous/music-specific.

What is interesting in the visualized cross-tabulation
of the research approaches and emotion models in
Figure 1, is that while the self-report approach has been
the most common (77% of the studies), two other
approaches are equally common (biological and music
analytic, each about one quarter of the studies). The
self-report approach is probably slightly different in
nature compared to the other approaches, as it is the
hub upon which all other approaches rely in order to
validate that participants were actually experiencing the
intended emotions (when the measurements are biolog-
ical). It must also be said that the link between theoret-
ical studies and other approaches should be regarded in
a special way, since all empirical studies have made use
of theoretical approaches in their study designs and
hypotheses. Hence, the three studies showing explicit,
concurrent use of theoretical and self-report approaches
may be considered as exceptions; two-part articles with
the main emphasis on the theoretical section and
a proof of concept given in a shorter empirical section
(e.g., Holbrook & Anand, 1992; Juslin & Laukka, 2004;
Madsen, 1997a).

It is worth noting that special populations (featured in
clinical, developmental, and individual and cultural dif-
ferences approaches) are rarely combined with anything
other than self-report approaches, probably due to their
reliance on special populations. Also, biological
approaches combined with individual and cultural
differences are relatively scarce because of the specificity
of the questions involved as well as for practical reasons
(for example, a field study in an isolated geographical
location with a non-Western influenced population
would not have easy access to a MEG recording device).

Figure 1 gives a fairly uniform message that the dis-
crete and dimensional models remain the two most
prevalent emotion models in music and emotion
research, In the studies using self-report and clinical
approaches, these two models are equally common, but

in developmental and biological studies the balance is
somewhat different. In developmental studies, children
are typically asked to choose a suitable facial expression
from the two or three candidates offered to match the
emotion expressed by music, and hence the emotion
model is typically discrete (happy/sad). In biological
studies the underlying physiological mechanisms
involved are often characterized using valence and
arousal (with physiological or neurological explanations
pointing towards avoidance and approach systems),
thus directing the choice of emotion model towards the
dimensional. The miscellaneous and music-specific
emotion models are almost equally dispersed among
the variety of research approaches, suggesting that these
models can easily accommodate different methodolog-
ical and conceptual approaches.

The prevalence of emotion models across all studies
and how often they are used simultaneously in a single
study is shown in Table 1. The two dominant (70%)
emotion models, discrete and dimensional, are used
almost equally frequently, and both are used in the same
study in about 10% of the studies utilizing these models.
This seems to be a recent trend, as most of the studies
combining discrete and dimensional models are pub-
lished after the year 2004 (see Figure 2 for the details of
the temporal trends). As such, the use of two different
emotion models in the same study might reflect the
need to compare the models, or it may be seen as a sign
of acceptance that emotions may easily be conceived as
both belonging to discrete categories while also repre-
senting a dimensional continuum. Also, the number of
studies (14) not specifying the locus of emotion mostly
reflect the era before the issue was made explicit by
Gabrielsson (2002) and Sloboda (2001), since a large
proportion (57%) of these studies predate these two
landmark studies. Although the combined use of
music-specific and traditional emotion models in the
same study is not common, the miscellaneous models
co-occur with the dimensional models in 15 studies.
These studies often collect valence or arousal ratings,
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FIGURE 2. Temporal trends of the locus of emotion (upper panel) and emotion models (lower panel). The percentage for each category is also
displayed to allow better differentiation from the yearly increase of the pertinent studies.

liking, or preference ratings (Brown et al., 2004; Rawl-
ings & Leow, 2008), and mood (Husain et al,, 2002) or
intensity ratings (Kreutz et al., 2008).

Miscellaneous models are the third most common of
the four categories, and within these models, emotional
intensity, preference, and tension are the most common
choices for alternative self-report concepts. Music-
specific models are only featured in 19 of all 251 studies,
but if we look at these studies in detail, we notice that
only a few influential music-specific emotion models
have been proposed over the years. The first one is
Wedin’s (1972) model, which consists of three bipolar
factors (gaiety — gloom, tension — relaxation, solemnity
— triviality). This model was used by only one of the
studies we looked at (Giomo, 1993). The second formu-
lation of a music-specific emotion model was made by
Asmus (1985), who settled for nine affective dimensions
that have been used by at least three studies over the
past 20 years (Coffman, Gfeller, Eckert, 1995; Gfeller &
Coffman, 1991; Gfeller, Asmus, & Eckert, 1991). The

third music-specific emotion model was offered by Bar-
tel (1992) and contained 12 bipolar dimensions. Recent
surveys of emotion terms associated with music (Juslin
& Laukka, 2004; Juslin et al., 2008; Lindstrom, Juslin,
Bresin, & Williamon, 2003; Scherer, Zentner, &
Schacht, 2002; Zentner et al., 2008) have greatly
enlarged the scope of emotion concepts available for
contemporary researchers. From this literature, the
Geneva Emotional Music Scale (GEMS) by Zentner and
his colleagues (2008) may be the most easily approach-
able and the most systematically constructed.

In terms of the locus of emotion, dimensional, miscel-
laneous, and music-specific models are evenly distributed
between emotions that are felt and perceived in music.
For discrete emotion models, there seems to be an
emphasis towards a perceived locus of emotion, proba-
bly due to the emotion recognition tasks that are pop-
ular in all developmental, cross-cultural, and some
biological studies (Table 1). It is also worth noting that
there has been a shift in focus during the last 6-8 years
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TABLE 2. Summary of Research Approaches and Emotion Lociin Journal Articles Addressing Music and Emotions During the Last Two Decades.

Felt Emotions

Perceived Emotions

Methodological Approach

Self-report Juslin & Laukka (2004); Konecni et al. (2008)
Biological Blood & Zatorre (2001); Witvliet & Vrana (2007)
Music analytic Sloboda (1991)

Theoretical Scherer (2004); Sloboda (2001)

Clinical Khalfa, Delbe, et al. (2008)

Individual differences
Developmental -

Emotion Model
Discrete

Dimensional
(1989a),

Miscellaneous
Music-specific

Kallinen & Ravaja (2004); Nater et al. (2006)

Baumgartner et al. (2006); Krumhansl (1997)
Grewe et al. (2007a); McFarland & Kennison

Bigand et al. (2005); Thaut & Davis (1993)
Dibben (2004); Zentner et al. (2008)

Juslin (1997c); Ritossa & Rickard (2004)

Khalfa, Roy, et al. (2008); Peretz, Blood, Penhune,
& Zatorre (2001)

Schubert (2004)
Scherer (1995)

Dellacherie et al. (2008); Nielzen, Olsson, &
Ohman (1993)

Rawlings & Leow (2008)

Dalla Bella et al. (2001); Terwogt & Van Grinsven
(1991)

Juslin (1997a); Kallinen (2005)
Gagnon & Peretz (2000); Tlie & Thompson (2006)

Brittin & Duke (1997); Frego (1999)
Bartel (1992); Gfeller et al. (1991)

from emotion perception towards music-induced, expe-
rienced emotions. This historical continuum has been
visualized in Figure 2, which displays temporal histo-
grams of the publication years of the studies divided
according to the locus of emotion (upper panel) and
emotion model (lower panel). The locus of emotion
panel displays a slight positive trend towards the simul-
taneous investigation of felt and perceived emotions over
the last five years. As previously mentioned, this applies
equally to all emotion models: Figure 2 shows that using
several emotion models in one study has also become
more common recently. And finally, the prevalence of
both miscellaneous and music-specific models of emo-
tion has increased during the last 6 years, although no
sudden emergences of a particular model are apparent.

SUMMARY OF POPULAR THEMES

To bring together the results regarding the prevalence of
each research approach, emotion model, and locus of
emotion, a cross-tabulated listing of these components
is shown in Table 1. The first number in each cell indi-
cates the number of studies corresponding to each
research approach (column) as combined with each
emotion model (row). The small numbers separated
by forward slashes stand for the locus of emotion. They
indicate the number of studies falling into one of three
categories of locus of emotion (felt, perceived, both).
The full breakdown of the studies, indicated in Table
1, is given in the appendices (A1-A7).

The summary underlines the dominance of self-
report approaches (O 80% of studies) that use discrete
(43%) and dimensional (43%) emotion models. In gen-
eral, the locus of emotion is evenly divided between felt
and perceived, although the prevalence varies between
research approaches and emotion models. Variations in
the balance between felt and perceived emotions are to be
expected, as the studies that emphasize biological
approaches typically focus on felt emotions, and—due
to limited instructional possibilities—developmental
studies have to rely on emotions that are perceived or
recognized by children. Also, within the discrete model
for emotions, perceived emotions have been favored due
to an emphasis on the recognition of emotion categories.
To give the reader a few textbook examples of studies that
reflect each research approach, emotion model, and locus
of emotion, two example studies for each approach (7)
and emotion model (4) are given for each locus of emotion
(2) in Table 2. The example studies have been selected to
represent a variety of years, and provide recommended
reading for those interested in such approaches.

MUSICAL STIMULI
Table 3 encapsulates selected details about the stimuli
used in music and emotion studies. Note that many
studies did not use any stimuli (or the reported details
were not accurate enough), and hence the table only
shows details from 170 of the 251 studies. Regarding the
question of musical genre, it was no surprise to discover
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TABLE 3. Summary of Stimulus Details From a Subset of Studies
(ND 170).

Frequency (%)

Genre

Classical 82 (48%)
Mixed 27 (16%)
Pop/Rock 5 (3%)
Ethnic 6 (4%)
Film music 3(2%)
Custom-made 18 (11%)
N/A 29 (17%)
Nature of stimuli

Commercial recordings 115 (76%)
Custom-made 37 (24%)
Chosen by

Researchers 57 (33%)
Pilot study 14 (8%)
Previous study 16 (9%)
Panel/Expert group 10 (6%)
Participants 7 (4%)
N/A 43 (39%)

that classical music is still the dominant genre (preva-
lence 48%), as confirmed by a previous meta-analysis
(41% in Juslin & Laukka, 2003). This was also observed
to be the prevalent musical style in a meta-analysis of
musical mood-induction studies by Vistfjall (2002, p.
176). Almost a fifth of the studies use several genres
(often three separate styles such as classical, pop, and film
music). In these cases, the stimulus selection is charac-
terized either by such broad terms as “drawn from the
corpus of Western music” (Gomez & Danuser, 2004), or
by being selected from different musical styles to elicit
different types of emotional responses (Ali & Peynircio-
glu, 2006; Nater et al., 2006), or deliberately “to make the
results as general as possible” (Hunter, Schellenberg, &
Schimmack, 2008). Despite the increased number of
studies using mixed genres, it seems that further work
is needed in this area, as emotional reactions may differ
across genres due to their inherent musical differences
(ie., the functions of music; e.g., Zentner et al.,, 2008). It
has also been discovered that music preferences influence
felt and perceived emotions (Kreutz et al.,, 2008). It is
somewhat surprising that many popular genres such as
R&B/soul, dance, or chart pop are featured rarely or not
at all in the studies on music and emotion (see Eijck,
2001; Mulder, Ter Bogt, Raaijmakers, Gabhainn, &
Sikkema, 2009; North, Hargreaves, & Hargreaves, 2004).

NATURE OF THE STIMULL: COMMERCIAL RECORDINGS VERSUS
CUSTOM-MADE EXAMPLES

The majority of the studies reviewed (75%) used
excerpts of real, commercially recorded music, which
at least dispels some of the notions of musical examples
being artificial and contrived. It should be kept in mind
that real and synthetic stimuli are typically used for
entirely different purposes. While the use of real excerpts
keeps the ecological validity high, such examples lack the
control of musical and acoustical parameters. In this
respect, artificially manipulated stimuli allow the
researcher to probe into predefined musical factors (such
as register, mode, tempo, and volume) in a controlled
manner. To make matters more complicated, precise
control of musical features is not always guaranteed—
even when synthetic stimuli are employed—if the manip-
ulation scheme does not follow strictly defined factorial
parameterization of the chosen features.

Custom-made or synthetic stimulus materials are
often composed to sound natural to the listeners (e.g.,
the Montreal Battery, Peretz et al., 1998, addressed in
detail later), and such a creation principle will probably
not include systematic, factorial manipulation of musi-
cal parameters that would have enabled the researcher
to study the role of each manipulated feature separately.
In fact, systematic manipulation is usually not a com-
mon tactic in music and emotion research, The struc-
tural parameters of music have been manipulated in
terms of their symbolic representations by only a few
researchers (e.g., Dalla Bella et al., 2001; Gagnon &
Peretz, 2003), and likewise only a few studies have
manipulated performance features (e.g., tempo, register,
loudness) in terms of the audio representation of real
music recordings (Ilie & Thompson, 2006; also indi-
rectly by Hunter et al., 2008). Hybrid forms of stimuli,
where the actual performances of simplified musical
materials (typically melodies with varying emotional
expression) are recorded, exist, and are used in emotion
recognition tests. In most production studies, high-level
professional musicians have been asked to perform sim-
ple melodies or rhythmic patterns in different ways to
express happiness, sadness, and tenderness (Gabriels-
son & Juslin, 1996; Gabrielsson & Lindstrém, 1995;
Juslin, 1997¢, 2000; Laukka & Gabrielsson, 2000; Tim-
mers & Ashley, 2007). Variants of the task have invited
children to sing tunes with different emotional expres-
sions (Adachi & Trehub, 1998, 2002), or composers to
create suitable music to befit the emotional expression
supplied by the researcher (Thompson & Robitaille,
1992). The production tasks in such custom-made sam-
ples provide a compromise between high control and
musical naturalness, and certainly this approach could



be more commonly used in music and emotion studies
(cf. emotions expressed in speech, Banse & Scherer,
1996; Cowie & Cornelius, 2003).

STIMULUS SELECTION
The typical method of selecting the stimuli within the
field of music and emotion research has almost entirely
been researcher-driven: either the authors have intui-
tively selected the stimuli (33%), a pilot study has been
used, a panel or group of experts has selected the stim-
uli, or they have been chosen on the basis of a previous
study (8%, 6%, and 9%, respectively). In a minority of
the studies (4%), participants have been allowed to
choose the musical material themselves. This naturally
reflects the requirement to control the stimulus mate-
rial, and the specific aims of individual studies to focus
on certain emotion models and approaches. To put it in
a simpler way: it makes sense to select arousing and
non-arousing music for a study that aims to determine
the extent to which emotional arousal induced by music
could be detected from peripheral measures (e.g., Nater
et al,, 2006; Nyklicek et al., 1997), rather than to ask
participants to bring their own music. However, an
interesting but rare addition to such a tactic is to use
participant-chosen music in addition to researcher-
chosen music (Rickard, 2004), or to use only strongly
emotional music chosen by the participants themselves
(Blood & Zatorre, 2001).

The method of stimulus selection has undoubtedly
the largest impact on studies investigating felt emotions.
Music-induced emotions can be regarded as personal,
and they depend more on individual issues such as
learning, associations, and musical taste than the recog-
nition of emotions in music (Juslin & Vistfjill, 2008).
As mentioned previously, in medically oriented studies
of pain and stress reduction (Pelletier, 2004), it has been
demonstrated that self-chosen music in general is more
efficient in modulating one’s own mood than
researcher-chosen music (also in MacDonald et al.,
2003). Similar observations have been reported in stud-
ies that have aimed to investigate and record strong
emotional experiences induced by music (e.g., Blood
& Zatorre, 2001; Rickard, 2004). This—coupled
together with the notion that contemporary audio anal-
ysis and manipulation tools such as the MIR toolbox
(Lartillot & Toiviainen, 2007) or the Sonic Visualizer
(Cannam, Landone, Sandler, & Bello, 2006) greatly
facilitate controlling and describing participant-chosen
music—means that the use of participant-chosen music
is certainly a promising avenue for progress. Also, the
widespread popularity of portable music devices and the
way people use playlists will afford researchers new
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possibilities to capture everyday emotional experiences,
and to relate them to the actual features of the music.

STIMULUS QUANTITY
We should now turn to the issues of stimulus quantity
and duration, which are presented as histograms in
Figure 3. The median number of stimuli in all studies
is 10, although the number varies substantially across
studies (from 1 to 100, see the upper panel in Figure 3).
While a large portion (66%) of the studies employs less
than 20 stimuli, there are also notable exceptions that
use 60 or more stimuli. Probably the stimulus number
itself is not always meaningful, as the design of the study
and subsequently the overall length of the experimental
session (< 60 min) are the overarching constraints on
the maximum number of stimuli used.

The typical stimulus duration, shown in the lower
panel of Figure 3, shows a pattern similar to typical
stimulus quantity (the upper panel): Short excerpts
(with a median of 60 s, 35% of the studies used excerpts
shorter than 30 s) are widespread, although 1-, 2-, and
3-min examples are also used in about one third of the
studies. As explained previously, stimulus duration
depends heavily upon the predetermined study design,
approach, and locus of emotion. For example, the
median stimulus duration of the studies focusing on felt
emotions is 90 s (with a mean of 135.4), while for stud-
ies focusing on perceived emotions this is 24 s (with
a mean of 62.8). The issue here is whether or not the
focus is on mere emotion recognition (perceived emo-
tions), as this has been shown to be possible even when
extremely short musical clips (1 s in Bigand et al., 2005;
3.5-5 s in Al'tman, Alyanchikova, Guzikov, & Zakharova,
2000; 0.6 s in Goydke, Altenmiiller, Moller, & Munte,
2004) are used. When the focus is on emotion induction
(felt emotions), the induction of an emotional response
and the subsequent self-reporting of the experienced
emotion may require more time. Judging from the typ-
ical stimulus durations used in studies investigating felt
emotions, it seems that 30 to 60 s is enough. Except for
the study by Altenmiiller et al. (2002), which used 15-s
excerpts, very few similarly focused studies have
attempted to use excerpts shorter than 20-s. In direct
contrast, the decision to choose reasonably short
excerpts in most studies on perceived emotions reflects
the fact that the most common research approach used
in these studies is self-report (e.g., Likert ratings of the
emotion concepts in question), which typically require
the participant to give a single evaluation per excerpt.
For this reason, the musical examples are chosen to be
representative examples of a given emotion and do not
contain large temporal variations. Some of the longest
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FIGURE 3. Stimulus guantities and durations in a subset of music and emotion studies (NO 170).

excerpts stem from studies that focus on the temporal
aspects of emotions using a continuous rating method
(McAdams et al., 2004; Schubert, 1999, 2003; Sloboda &
Lehmann, 2001).

To set the stimulus quantities of music and emotion
studies in perspective, a comparison with affective stim-
ulus sets in other fields, such as the visual domain, is
worthwhile. The International Affective Picture System
(IAPS) uses 12 series of 60 pictures each (Lang, Bradley,
& Cuthbert, 1999), out of which typical emotion studies
tend to use 50-60 images (a median in a sample of 20
studies using IAPS). In comparison, the amount of
stimuli used in music-related studies is considerable
lower than this (median of 10, 66% used less than 20
stimuli). For emotions in speech, the stimulus sets tend
to have a larger number of stimuli, and the excerpts are
typically shorter (e.g., Burkhardt, Paeschke, Rolfes,
Sendlmeier, & Weiss, 2005; Douglas-Cowie, Campbell,
Cowie, & Roach, 2003),

STIMULUS FAMILIARITY
Prior exposure to (or familiarity with) the music used as
stimulus material is a problematic factor for music and
emotion studies, as associations to television commer-
cials, films, or past events can shape the emotional
experiences in unwanted or at least uncontrolled ways
(Juslin & Vastfjdll, 2008). This issue is related to certain

emotion induction mechanisms such as evaluative con-
ditioning and episodic memories (Juslin & Vistfjall,
2008). Familiarity also increases liking (Schellenberg,
Peretz, & Vieillard, 2008), and while that is a positive
factor, familiarity may confound the results of a study if
all participants are not equally familiar with the musical
examples used. Thus, we assessed whether the partici-
pants of the reviewed studies were likely to have been
exposed to the musical excerpts used. Although the
issue of probable prior exposure cannot be objectively
determined afterwards, we will offer examples of well-
known pieces of music that we think typical, educated
participants might be familiar with.

We were able to find 43 studies in which rather well-
known musical examples from the popular repertoire
had been used. For example, Tomaso Albinoni’s Adagio
in G minor for Strings and Orchestra had been used in at
least 16 studies.” Other popular choices have included
Samuel Barber’s Adagio for Strings, Gustav Holst’s Mars
— The Bringer of War, Modest Mussorgsky’s Night on

2Dalla Bella et al. (2001); Gosselin et al. (2006, 2007); Khalfa, Delbe,
et al. (2008); Konecni et al. (2008); Kreutz et al. (2008); Krumhansl
(1997); Lesiuk (2005); Martin & Metha (1997); Mitterschiffthaler, Fu,
Dalion, Andrew, & Williams (2007); Peretz et al. (2001); Peretz et al.
(1998); Schellenberg, Nakata, Hunter & Tamoto (2007); Tan,
Spackman & Bezdek (2007); Thompson, Schellengberg, & Husain (2001).



the Bare Mountain, Antonio Vivaldi’s La Primavera
from The Four Seasons, Wolfgang Amadeus Mozart’s
Eine Kleine Nacht Musik, Carnival of Animals by
Camille Saint-Saens, parts from the Peer Gynt Suite
by Edward Grieg, Giuseppi Verdi’s Brindisi from La
Traviata, Beethoven’s Symphony No. 6, Blue Danube
by Richard Strauss, Chanson du Toreador from Carmen
by Bizet, Wolfgang Amadeus Mozart’s Requiem
(selected parts), and so on. A related issue is that many
studies do not explicitly report the exact movements or
segments used as stimuli, thus making their findings
non-replicable.

Many of these aforementioned, well-known pieces are
first used in one influential study (e.g., Krumhansl,
1997; Peretz et al., 1998) that gets cited in subsequent
studies that are either inspired by the initial study (e.g.,
Gosselin et al., 2006; Khalfa, Roy, Rainville, Dalla Bella,
& Peretz, 2008), attempt to replicate some of the find-
ings (e.g., Konecni et al.,, 2008), or want to rely on the
safe musical choices established by a previous study
(e.g., Baumgartner et al., 2006; Schubert, 2004; Zentner
et al,, 2008). The number of studies (42) featuring this
popular repertoire is considerably high considering that
there were only 81 studies with classical music record-
ings overall in the 251 reviewed studies. In the future,
studies investigating music-induced emotion should
avoid such overfamiliar stimulus materials, and hence
reduce possible unwanted associations.

As pointed out in the above summary of the popular
repertoire, there are relatively few originators of stimu-
lus sets. Isabelle Peretz and her team in Montreal have
been extremely active in emotion studies in general, and
have launched two influential stimulus sets for music
and emotion research. The first contains 32 classical
music excerpts (Peretz et al., 1998) consisting of record-
ings of the popular classical repertoire (both orchestral
and solo piano works), most of which have worked their
way into a host of subsequent studies.” The second set,
called the Happy, sad, scary and peaceful musical
excerpts for research on emotions (Vieillard et al.,
2008; documented also in Gosselin et al., 2005), consists
of 56 specifically composed, MIDI-generated synthetic
examples divided into four discrete emotion categories
(happy, sad, scary, and peaceful), which have been used
in at least nine studies to date.* In mood induction
studies, some early authors (e.g., Albersnagel, 1988;

*Dalla Bella et al. (2001); Fritz et al. (2009); Gosselin et al. (2007);
Khalfa et al. (2002); Peretz & Gagnon (1999); Schellenberg et al. (2008).

*Dalla Bella et al. (2001); Gosselin et al. (2005, 2006, 2007); Khalfa
et al. (2002); Khalfa, Delbe, et al. (2008), Peretz & Gagnon (1999); Perelz
et al. (2001); Schellenberg et al. (2008); Vieillard et al. (2008).
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Clark & Teasdale, 1985) have also created stimulus sets
that have been used by a large number of subsequent
studies (see Vistfjall, 2002, for details).

CONTEXTUAL AND METHODOLOGICAL ISSUES
Although we did not develop a coding for the contextual
aspects of music and emotion studies, some of these
may be briefly outlined in order to complete the picture
of the state of research. Almost all of the 251 studies
reviewed have been conducted in laboratory settings. In
a typical study, participants individually listen to and
rate the musical examples using headphones and a com-
puter interface. Such situations are probably not the
most conducive to emotion induction, but such a con-
trolled environment also ensures effective comparability
between listeners. We do not see the laboratory experi-
ments as problematic for perceived emotion studies, as
emotion recognition is probably little affected by the
artificiality of the music listening situation. Only a few
studies have used more realistic contexts (mainly survey
studies; Juslin & Laukka, 2004; Zentner et al., 2008), but
the bolder attempts to measure emotions outside the
laboratory are worth mentioning, as they have led to
a new form of the self-report approach. For example,
Vaitl, Vehrs, and Sternagel (1993) had listeners rate
their emotional arousal while listening to selected leit-
motifs from Wagner’s operas during the Bayreuth
Opera Festival. This idea was extended by McAdams
et al. (2004) by inviting concertgoers to continuously
rate their felt “emotional force” at a concert premiere.
A dominant portion of the studies using a self-report
approach rely on retrospective ratings of emotions, in
which a rating/ratings are provided after a stimulus has
been heard. However, music unfolds in time, and emo-
tional experiences also change as a function of time. To
capture the moment-by-moment fluctuations in emo-
tional experiences, continuous self-report measures
have occasionally been used (for example, Grewe
et al.,, 2007a; Luck et al,, 2008; Schubert 1999, 2001,
2004; Sloboda & Lehmann, 2001). The disadvantages
of using continuous measurements are the extra effort
it takes for the participants to concentrate on the tem-
poral fluctuations in their emotional experiences, and
the more complicated analysis techniques needed to
deal with such data. Physiological and neural measures
are—almost by definition—temporal in nature, and in
these cases the temporal dynamics involved are usually
better developed. However, direct comparisons
between continuous self-reports and physiological
measures have not been common (e.g., Grewe et al.,
2007a; Krumbhansl, 1997). In our opinion, nonverbal,
behavioral measures are too infrequently used to
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measure music-induced emotions. If we exclude the
forced-choice response formats such as facial pictures
representing different basic emotions, only isolated
studies have applied nonverbal indicators of emotions.
Two studies (Bigand et al., 2005, and Vieillard et al.,
2008) have collected similarity ratings for emotional
music, and thereby gained important insights into the
ways in which people organize emotional music exam-
ples. As such, this method has the same discovery
value as diary studies, which allow one to uncover such
patterns between music, emotions, and everyday life
that may not be detectable using theory-driven obser-
vations (such as self-reports with closed-response for-
mats). Although some studies have tried to analyze
movements during music-induced emotions (Boone &
Cunningham, 2001; Camurri, Lagerlof, & Volpe, 2003),
or let the participants choose appropriate colors to
match emotions (Bresin, 2005), cross-modal issues of
music-induced emotion are still largely unexplored.

In most studies, lyrics are avoided in order to elimi-
nate specific meanings generated by the verbal content.
For example, instrumental classical music has been the
musical style most commonly used, while jazz and film
music also do not usually have lyrics. Only a few studies
have looked into the question of how lyrics affect
emotional meaning in music (Gfeller & Coffman,
1991; Stratton & Zalanowski, 1994; Sousou, 1997). For
example, the findings of Ali and Peynircioglu (2006)
suggested that the musical content {(melody in this case)
has more power to moderate emotions than lyrics,
although lyrics do seem to enhance negative emotions
more easily than positive emotions. This issue could and
should be addressed further, as in the context of every-
day music consumption the question of how emotions
are generated by lyrics is of paramount importance.

Recommendations for Future Research

A number of problematic notions from past music and
emotion studies were brought up by the review. Several
of these were already identified by Juslin and Laukka in
their meta-analysis of discrete emotion studies in 2003,
and many of these challenges are also the reason for the
verdict on the confusing and inconsistent state of affairs
given by Juslin and Vistfjill in 2008. Here, however, we
outline the major challenges based on a wider variety of
music and emotion studies (251), and suggest concrete
plans of action for improvement.

THEORETICAL COMMITMENT
Perhaps the most critical shortcoming in the field has
been the reluctance to commit to the underlying

theories of emotions. Many of the concepts utilized in
music and emotion studies (e.g., fear, empathy, arousal)
carry much stronger implications of the underlying pro-
cesses than are acknowledged or advocated in empirical
studies. The theoretical discussions are rare, and the
rare exceptions (e.g., Juslin & Vaistfjill, 2008) have
therefore a large impact on the community. In practical
terms, the most significant source of confusion within
music and emotion studies stems from the fact that
conceptual [rameworks for emotions in music are
applied in an inconsistent manner. This may seem crit-
ical and overly pessimistic, as the most common emo-
tion models—the discrete and the dimensional—cover
about 70% of the studies. This ostensible consensus also
reveals the curious reliance on a few, contentious mod-
els that have been seriously challenged within the emo-
tion literature. Russell’s (1980) circumplex model, the
emotion model most often used in music and emotion
studies, has been criticized over the years, and models
that distinguish between negative and positive affect
dimensions (Thayer, 1989; Watson et al., 1988) and
thus account for mixed emotions (Larsen & Diener,
1992; Schimmack & Grob, 2000) have not only been
proposed but critically examined for nearly two dec-
ades. The latter critique of Russell’s (1980) model is
particularly relevant to the domain of music, since sev-
eral studies have now demonstrated that mixed feelings
and perceptions in response to music are common
(Hunter et al., 2008; Hunter, Schellenberg, & Schim-
mack, 2010), yet impossible to capture by such a model.
Also, the selection principles for the stimuli have not
always been consistent with the type of emotion model
adopted, as there are studies where discrete emotion
excerpts were rated using dimensional concepts (e.g.,
Khalfa, Peretz, Blondin, & Manon, 2002; Kreutz et al.,
2008). Some studies even suggest that the two models
are based on entirely different processes (Dellacherie,
Ehrle, & Samson, 2008; Gosselin et al., 2005; Khalfa,
Delbe et al., 2008), and thus these possible underlying
differences should be considered before freely mixing
the two models. Furthermore, the increasing popularity
of the simultaneous use of discrete and dimensional
models is indicative of a search for an appropriate emo-
tion framework that would encompass both.
Music-specific models—though still relatively rarely
used—are clearly going to become more common in the
near future, as a number of influential studies with lists of
music-specific emotion concepts have recently emerged
(Juslin et al., 2008, Juslin & Laukka, 2004; Zentner et al,,
2008). As these studies are not yet fully compatible with
each other, more research is needed to assess how factors
such as musical genre, individual differences, and the



various mechanisms through which music induces emo-
tions (for these, see Juslin & Vistfjill, 2008) contribute to
the variations in music-specific emotion concepts.

We strongly recommend that future studies would
more explicitly justify their choices with regard to the
emotion models and concepts used—both in the selec-
tion of the stimuli and in the subsequent self-reports/
analyses—and include critical discussions on the appli-
cability and theoretical background of their chosen
emotion models. Finally, the focus on either felt or
perceived emotions needs to be unambiguously quali-
fied in future studies, and care should be taken in
communicating this to the participants as well.

EMOTION VALIDATION USING MULTIPLE APPROACHES

The application of several research approaches in a single
study is not yet that common in the field of music and
emotions, despite the fact that the many separate com-
ponents that make up emotions may only be satisfacto-
rily studied by using a combination of different
approaches (biological, self-report, observation, etc.).
Currently, the most popular approach is to use self-
report methods. This is probably due to the fact that
nearly all other approaches also use self-reports as
a complementary method—in order to verify that the
participants are actually experiencing the appropriate
emotions—while the actual focus is on biological, clin-
ical, music analytic, or individual and cultural aspects of
emotions, It is important to stress that although self-
report measures are an indispensable means of obtain-
ing information about the emotions, feelings, and
moods experienced by people, they have certain weak-
nesses (e.g., demand characteristics and the need for
accurate introspection) that render the results obtained
using these methods inconclusive. On the other hand,
the findings obtained using biological or music analytic
methods (for example) cannot be corroborated without
self-reports. A valid and reliable understanding of music-
induced emotions can only emerge when multiple
approaches—such as self-reports, biological measures,
and indirect measures of felt emotion (for a review, see
Vistfjill, 2008)—are simultaneously used to investigate
a given problem. However, we understand that this is
a challenging task, made even more complicated by the
extant variety of emotion models and terminologies, not
to mention the two kinds of emotion loci.

ACKNOWLEDGING THE SIGNIFICANCE OF PARTICIPANT
BACKGROUNDS

Most music and emotion studies have focused on “sam-
ples of convenience” (i.e., student populations from
Western universities) and have drawn music from
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a fairly narrow selection of musical genres (i.e., classical,
jazz, and film soundtracks). It is safe to assume that the
emotional response to a given piece of music will vary
according age, cultural background, and musical taste.
At the most fundamental level, cross-cultural studies on
music and emotion are sorely needed in order to esti-
mate the degree to which findings in the field can be
generalized across cultures. The rarity of cross-cultural
studies (only five in this review) is to be expected, given
that such endeavours are extremely difficult, and are
becoming ever more so due to the effects of continuing
globalization. Even within these five cross-cultural stud-
ies, only one study included a sample population that
was not familiar with Western music (Fritz et al., 2009).
Perhaps it could be suggested that not all cross-cultural
studies need to compare two separate cultures (that have
no contact with each other), but useful tests of general-
izability could also be conducted within the different
cultural practices in the West (i.e., between different
musical traditions). It may also be that different musical
genres lead to different spectrums of emotions, as the
functions of music often vary depending on the genre.

ECOLOGICALLY VALID MUSIC

Classical music is still the dominant musical genre used
in music and emotion studies (nearly half of the studies
covered here). This echoes what Juslin and Laukka
(2003) identified as one of the central areas for improve-
ment in the field. That is to say that there is a need to
have, in their words, “a greater variety of musical mate-
rials” (p. 804). The widespread use of classical music has
even led some researchers to conclude that liking of
classical music would be a prerequisite for experiencing
strong, music-induced emotions (Kreutz et al., 2008),
which is clearly a problem related to the stimulus mate-
rial used. As classical music is predominantly used in
music and emotion studies as well as in mood induction
studies (60-70% of the stimuli, see Vistfjill, 2002), we
strongly recommend that at least the overly popular
repertoire within the genre should be avoided. Further-
more, researchers should try to move beyond the out-
dated view that classical music would be emotionally
and aesthetically superior to other types of music.

The acknowledgement that music-induced emotions
are personal and depend on individual factors should be
acted upon, and also incorporated into studies either by
asking the participants to bring their own music, or by
providing the participants with a large selection of
music to choose from. Music that is ecologically valid
should somehow be relevant for the people participating
in listening experiments—be it music that they are
exposed to on a daily basis, or music that they choose
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to listen to themselves. Much could be learned by inves-
tigating the music that people actually use to regulate
their own emotions and moods. This is of course not
possible for all kinds of study designs (e.g., factorial
manipulations of various musical features), but it is
clearly something that could be easily improved, pro-
vided that a suitable selection of protocols and acoustic
analyses are established.

Despite the above-mentioned recommendations for
using ecological valid stimulus materials, we do advocate
the systematic manipulation of musical features using
factorial designs. Although this may seem to go against
the requirement for using ecologically valid stimuli, stud-
ies using controlled stimuli are still needed in order to
disambiguate musical features from each other in a causal
fashion. Finally, in the name of transparency and the
facilitation of the replication, simulation, and generation
of follow-up studies, we strongly urge researchers to
share their stimulus sets in secure online repositories.

CONCLUDING REMARKS
This review has identified several key issues that are
currently holding back advances in the field of music
and emotions. We have provided explicit recommenda-
tions, and suggested that future studies should espe-
cially aim for theoretical consistency, the use of
multiple approaches simultaneously, the use of ecolog-
ically valid stimulus material, and the careful consider-
ation of participant backgrounds. Other points we
would like to raise—such as the need to venture outside
the laboratory to study emotions in the contexts in
which they naturally occur, and the need to use
a broader array of methods (e.g., diary studies,

experience sampling studies)—have already been sug-
gested by Juslin and Laukka (2003), but are nevertheless
still topical. We might also add that despite the current
efforts to capture the temporal nature of music-induced
emotions with continuous self-report and biological
approaches, this paradigm needs to be enlarged upon
and incorporated into the majority of future studies.
The results obtained in this review do not suggest that
enough has already been done in these directions. The
research on music and emotion has the capacity of
being an area in which progress can be made towards
understanding one of the most fascinating aspects of
human life which is the cause of so much else beyond
music—the full spectrum of emotional experiences. The
obstacles in the way are outlined by Juslin and Vistfjill
(2008) and this current study. These will hopefully be
noted by future researchers who, by systematically
avoiding them, will be able to take more reliable and
purposeful steps towards understanding the psycholog-
ical and biological foundations of musical emotions.
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Appendix

TABLE Al. Prevalence of Self-Report Approach to Music and Emotions Across Emotion Models (Columns) and Emotion Loci (Rows).

Discrete

Dimensional

Miscellaneous

Music-specific

Felt

Perceived

Banich et al. (1992);
Baumgartner et al, (2006);
Etzel et al. (2006); Hunter
et al. (2008); Khalfa,
Delbe, et al. (2008);
Koneéni et al. (2008);
Kreutz et al. (2002, 2008);
Krumhansl (1997);
Krumhansl, Wanderley,
Toana, & Levitin (2005);
Mitterschiffthaler et al.
(2007); Nyklicek et al.
(1997); Roy et al. (2008b);
Scherer et al. (2002);
Thayer & Faith (2001);
Vines,

Adachi & Trehub (2002);
Ali & Peynircioglu (2006);
Balkwill & Thompson
(1999); Balkwill,
Thompson, & Matsunaga
(2004); Behrens & Green
(1993); Boone &
Cunningham (2001);
Bouhuys, Bloem, &
Groothuis (1995);
Brosgole & Weisman
(1995); Bresin & Friberg
(2000); Chen, Yuan,
Huang, Chen, & Li (2008);
Collier & Hubbard (2001a,
2001b); Cunningham &
Sterling (1998); Dahl &
Friberg (2007); Dalla Bella

Altenmiiller et al. (2002);
Blood & Zatorre (2001);
Blood et al. (1999); Collier
(2007); Dibben (2004);
Ellis & Simons (2005);
Evans & Schubert (2008);
Faith & Thayer (2001);
Gomez & Danuser (2004,
2007); Grewe et al.
(2007a); Hunter et al.
(2008); Husain et al.
(2002); Kabuto et al.
(1993); Kallinen & Ravaja
(2004, 2006); Khalfa,
Delbe, et al. (2008a);
Koelsch et al. (2006);
Koelsch, Fritz, & Schlaug
(2008); Konecni et al.
(2008); Kreutz, Bongard,
Rohrmann, Hodapp, &
Grebe (2004); Kreutz et al.
(2008); Krumhansl (1997);
Leman et al. (2005);
McFarland & Kennison
(1989a, 1989b);
Mitterschiffthaler et al.
(2007); Nater et al. (2006);
Nyklicek et al. (1997);
Ravaja & Kallinen (2004);
Rickard (2004); Roy,
Peretz, et al. (2008); Roy,
Mailhot, et al. (2008);
Schellenberg et al. (2007);
Schubert (2007); Thayer &
Faith (2001); Vines et al.
(2005); Webster & Weir
(2005); Witvliet & Vrana
(2007)

Costa, Fine, & Bitti (2004);
Dibben (2004); Eschrich,
Miinte, & Altenmiller
(2008); Evans & Schubert
(2008); Gagnon & Perelz
(2000, 2003); Geringer

et al. (1996); Gorn, Pham,
& Sin (2001); Gosselin

et al. (2005, 2006, 2007);
Holbrook & Anand
(1992); Ilie & Thompson
(2006); Twanaga &
Tsukamoto (1998);
Kallinen & Ravaja (2006);
Khalfa, Delbe, et al.
(2008); Khalfa et al.
(2002); Khalfa, Roy, et al.
(2008); Khalfa, Schon,

Alfredson, Risberg,
Hagberg, & Sustafson
(2004); Bigand et al.
(2005); Efimova & Budkya
(2006); Gabrielsson &
Lindstrém (2003); Gupta
& Gupta (2005); Husain
et al. (2002); Konecni,
Brown, & Wanic (2007);
Kreutz et al. (2008);
Leman et al. (2005); Miller
& Strongman (2002);
Matsuura (1998); Martin
& Metha (1997);
McAdams et al. (2004);
Nagel, Kopiez, Grewe, &
Altenmiiller (2008);
Napoles & Madsen (2008);
Panksepp (1995); Rozin,
Rozin, & Goldbetg (2004);
Schubert (2007); Sloboda
(1991); Thaut & Davis
(1993); Timmers, Marolt,
Camurri, & Volpe (2006)

Baraldi, De Poli, & Roda
(2006); Brittin & Duke
(1997); Costa, Bitti, &
Bonfiglioni (2000);
Fredrickson (1995); Frego
(1999); Geringer et al.
(1996); Juslin (1997¢);
Kamenetsky et al. (1997);
Krumhansl (1998); Leman
et al. (2005); Lindstrém
(2006); Madison (2000);
Madsen & Frederickson
(1993); North &
Hargreaves (1997);
Rawlings & Leow (2008);
Ritossa & Rickard (2004);
Schubert (2003, 2007)

Bartel (1992); Coffman

et al. (1995); Collier
(2007); Dibben (2004);
Gfeller et al. (1991);
Gfeller & Coffman (1991);
Giomo (1993); Juslin &
Laukka (2004); Juslin et al.
(2008); Kaminska &
Woolf (2000); Kinsella &
Jones (1990); Lindstrom
et al. (2003); Scherer et al.
(2002); Schubert (2003);
Wells & Hakanen (1991);
Zentner et al. (2008)

Bartel (1992); Gfeller et al.
(1991); Gfeller & Coffman
(1991); Coffman et al.
(1995); Dibben (2004);
Giomo (1993); Juslin &
Laukka (2004); Kaminska
& Woolf (2000); Schubert
(2003); Siegwart & Scherer
(1995); Zentner et al.
(2008)

(continued)
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Discrete

Dimensional Miscellaneous

Music-specific

Felt O
Perceived

et al. (2001); Fritz et al.
(1999); Gabrielsson &
Juslin (1996); Gabrielsson
& Lindstrom (1995);
Gerardi & Gerken (1995);
Gilboa, Bodner, & Amir
(2006); Gloeckner (2006);
Gosselin et al. (2005, 2006,
2007); Gregory & Varney
(1996); Green et al. (2008);
Juslin (1997a, 1997b,
1997¢, 2000); Juslin &
Madison (1999); Kallinen
(2005); Kastner &
Crowder (1990); Juslin
Meyer, Palmer, & Mazo
(1998); Khalfa et al.
(2002); Khalfa, Delbe,

et al. (2008); Khalfa, Roy,
et al. (2008); Koneéni et al.
(2008); Lindstrém et al.
(2006); Lu, Liu, & Zhang
(2006); Madison (2000);
Mancini, Bresin, &
Pelachaud (2007);
Morozov (1996); Nawrot
(2003); Morton & Trehub
(2007); North &
Hargreaves (1997);
Resnicow et al. (2004);
Robazza et al. (1994); Roy,
Mailhot, et al. (2008);
Sirkimé et al. (2008);
Schellenberg, Krysciak, &
Campbell (2000);
Schellenberg et al. (2008);
Spackman, Fujiki,
Brinton, Nelson, & Allen
(2005); Spreckelmeyer,
Kutas, Urbach,
Altenmuiller, & Miinte
(2006); Tan et al. (2007);
Terwogt & Van Grinsven
(1988, 1991); Timmers &
Ashley (2007); Vieillard
et al. (2008)

Khalfa, Delbe, et al.

(2008); Konecni et al.
(2008)

Anton, & Liégeois-
Chauvel (2005); Koelsch
et al. (2008a); Kopiez
(2007); Konecni et al.
(2008); Korhonen et al.
(2006); Leman et al.
(2005); Lindstrom (2003);
Lindstrém (2006); Luck
et al. (2008); MacDorman,
Ough, & Ho (2007);
Madsen (1997a, 1998);
Pallesen et al. (2005);
Rawlings & Leow (2008);
Ritossa & Rickard (2004);
Roy, Mailhot, et al.
(2008b); Schubert (1999,
2003, 2004, 2007);
Spreckelmeyer et al.
(2006); Terwogt &

Van Grinsven (1991);
Thoma, Ryf, Ehlert, &
Nater (2006); Thompson,
Russo, & Quinto (2008);
Vieillard et al. (2008); Wu
& Jeng (2006); Yang, Lin,
Su, & Chen (2008)

Dibben (2004); Evans &
Schubert (2008); Kallinen
& Ravaja (2006); Khalfa,
Delbe, et al. (2008);
Konecni et al. (2008);
Leman et al. (2005);
Schubert (2007)

Leman et al. (2005);
Panksepp (1995);
Schubert (2007)

Dibben (2004); Juslin &

Laukka (2004)
et al. (2008)

; Zentner

(continued)
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Table A1 (continued)

Discrete

Dimensional

Miscellaneous

Music-specific

N/A Erkkild et al. (2008);
Lundqvist, Carlsson,
Hilmersson & Juslin
(2009); Pigniatello &
Rasar (1989); Thompson
& Robitaille (1992)

Erkkila et al. (2008);
Schmidt & Trainor (2001);
Schubert (2001); Unwin,
Kenny, & Davis (2002)

Grewe et al. (2007b); Herz Kinsella & Jones (1990);
(1998); Hoshino (1996);
Lehmann (1997); Lowis
(2002); Madsen (1997b);

Lindstrom et al. (2003);

Silvia & Abele (2002);
Sloboda & Lehmann
(2001); Steinbeis, Koelsch,
& Sloboda (2006);
Waterman (1996); Woody

(2002)

TABLE A2. Prevalence of Music Analytic Approach to Music and Emotions Across Emotion Medels (Columns) and Emotion Loci (Rows).

Discrete

Dimensional

Other

Music-specific

Felt Hunter et al. (2008)

Perceived Adachi & Trehub (1998);
Balkwill & Thompson (1999);
Balkwill et al. (2004); Bresin &
Friberg (2000); Dalla Bella

et al. (2001); Fritz et al. (2009);
Gabrielsson & Juslin (1996);
Gabrielsson & Lindstrém
(1995); Juslin (1997a, 1997,
2000); Juslin & Laukka (2000);
Juslin & Laukka (2003);
Laukka (2007); Laukka &
Gabrielsson (2000); Lu et al.
(2006); Morozov et al. (1996);
Schellenberg et al. (2000);
Sundberg, Twarsson, &
Hagegird (1994); Thompson
& Robitaille (1992); Timmers
& Ashley (2007); Vieillard

et al. (2008);

Felt O -

Perceived
N/A Goydke et al. (2004); Huron
et al. (2008); Schutz, Huron,
Keeton, & Loewer (2008)

Grewe et al. (2007a); Hunter
et al. (2008); Husain et al.
(2002); Leman et al. (2005)

Costa et al. (2004); Gagnon &
Peretz (2003); Ilie &
Thompson (2006); Korhonen
et al.; (2006); Leman et al.
(2005); Livingstone,
Mubhlberger, Brown, & Loch;
(2007); Luck et al. (2006,
2008); MacDorman et al.
(2007); Schubert (2004);
Vieillard et al; (2008); Wu &
Jeng (2006); Yang et al. (2008)

Leman el al. (2005)

Dibben (2006); Grewe et al. -
(2007a); Husain et al. (2002);
Leman et al. (2005); McAdams

et al. (2004); Nagel et al.

(2008); Sloboda (1991);

Steinbeis et al. (2006);

Timmers et al. (2006)

Kamenetsky (1997); Kaminska &

Krumhansl (1998); Leman Woolf (2000);

et al. (2005) Siegwart &
Scherer
(1995)

Leman et al. (2005)

Ockelford (2005); Sloboda a
(2001); Waterman (1996);
Zanon & Poli (2003);




Review of Music and Emotion Studies 339

TABLE A3, Prevalence of Biological Approach to Music and Emotions Across Emotion Models (Columns) and Emotion Loci (Rows).

Discrete

Dimensional

Other Music-specific

Felt Banich et al. (1992);
Baumgartner et al. (2006);
Etzel et al. (2006); Kreutz et al.
(2002); Krumhansl (1997);
Mitterschiffthaler et al. (2007);
Nyklicek et al. (1997); Suda,
Morimoto, Obata, Koizumi, &
Maki (2008)

Gloeckner (2006); Gosselin
et al. (2005, 2006, 2007);
Khalfa et al. (2002); Khalfa,
Roy,; et al, (2008); Peretz &
Gagnon (1999); Peretz et al.
(1998, 2001); Spreckelmeyer
et al. (2006)

Perceived

Felt O =
Perceived

N/A Erkkili et al. (2008); Goydke
et al. (2004); Lundqvist et al.
(2009); Panksepp & Bekkedal
(1997); Pigniatello & Rasar

(1989)

Altenmiiller et al. (2002);
Blood & Zatorre (2001); Blood
et al. (1999); Dibben (2004);
Ellis & Simon (2005); Flores-
Gutiérrez et al. (2007); Gomez
& Danuser (2007); Grewe et al.
(2007a); Kabuto et al. (1993);
Kallinen & Ravaja (2004); Kim
& Andre (2008); Koelsch et al.
(2006); Kreutz et al. (2004);
Krumhansl (1997); McFarland
& Kennison (1989a, 1989b);
Mitterschiffthaler et al. (2007);
Nater et al. (2006); Nyklicek
et al. (1997); Ravaja & Kallinen
(2004); Rickard (2004); Roy
et al. (2008a, 2008b); Sammler
et al. (2007); Schmidt &
Trainor (2001); Witvliet &
Vrana (2007);

Brown et al. (2004); Dibben
(2004); Gagnon & Peretz
(2000); Gosselin et al. (2005,
2006, 2007); Khalfa et al.
(2002, 2005); Khalfa, Roy,

et al. (2008) Pallesen et al.
(2005); Peretz et al. (2001);
Van Strien & Boon (1997);
Spreckelmeyer et al. (2006)
Dibben (2004)

Erkkild et al. (2008)

Alfredson et al. (2004);
Chapados & Levitin (2008);
Grewe et al. (2007a, 2007b);
Gupta & Gupta (2005);
Krumhansl (1997); Matsuura
(1998); VanderArk & Ely
(1993); Steinbeis et al. (2006)

Dibben (2004)

Brown et al. (2004); Peretz
et al. (2001)

Dibben (2004)

= Dibben (2004)

Herz (1998); Iwaki, Hayashi, -
& Hori (1997); Steinbeis et al.
(2006)

TABLE A4. Prevalence of Clinical Approach to Music and Emotions Across Emotion Models (Columns) and Emeotion Loci (Rows).

Discrete Dimensional Other Music-specific
Felt Khalfa, Delbe, et al. (2008) Khalfa, Delbe, et al. (2008) = -
Perceived Dellacherie et al. (2008); Gosselin et al. Al'tman et al. (2000); Gosselin et al. Nielzen etal. -
(2005, 2006, 2007); Khalfa, Delbe, et al. (2005, 2006, 2007); Khalfa, Delbe, et al.  (1993);
(2008); Peretz et al. (1998, 2001); (2008); Luck et al. (2006); Peretz et al. Peretz et al.
Sdarkimao et al. (2008); Spackman et al.  (2001) (2001)
(2005)
Felt O Khalfa, Delbe, et al. (2008) Khalfa, Delbe, et al. (2008) - -
Perceived
N/A Erkkili et al. (2008) Erkkili et al. (2008) . Kinsella &

Jones (1990)




340 Tuomas Eerola & Jonna K. Vuoskoski

TABLE A5. Prevalence of Developmental Approach to Music and Emotions Across Emotion Models (Columns) and Emotion Loci (Rows).

Discrete Dimensional Other Music-specific
Felt - - - -
Perceived Adachi & Trehub (1998, 2002); Boone & Cunningham Terwogt & Boone & Giomo (1993)
(2001); Brosgole & Weisman (1995); Cunningham & Sterling Van Grinsven  Cunningham
(1988); Dalla Bella et al. (2001); Flom, Gentile, & Pick (2008); (1991) (2001)
Gerardi & Gerken (1995); Kastner & Crowder (1990);
Morton & Trehub (2007); Nawrot (2003); Terwogt &
Van Grinsven (1991)
Felt O - - - -
Perceived
N/A - - - -

TABLE A6. Prevalence of Individual and Cross-Cultural Approach to Music and Emotions Across Emotion Models (Columns) and Emotion Loci
(Rows).

Discrete Dimensional Other Music-specific

Felt Kreutz, Bongard, & Von Jussis Chen, Zhou, & Bryant (2007); Bigand et al. (2005); -
(2002); Kreutz, Ott, et al. (2008)  Kabuto et al. (1993); Kallinen & Efimova & Budyka
Ravaja (2004); Kreutz, Ott, et al. (2006); Kreutz, Ott,

(2008); Nater et al. (2006) et al. (2008)
Perceived Balkwill & Thompson (1999); Rawlings & Leow (2008) Rawlings & Leow -
Balkwill et al. (2004); Fritz et al. (2008)

(2009); Gregory & Varney (1996);
Meyer et al. (1998);

Felt O - - - -
Perceived

TABLE A7. List of Studies Applying Mainly Theoretical Approach to Music and Emotions.

Author

Bever (1988); Cook (2007); Dibben (2006; Gabrielsson (2002); Hargreaves & North (1999); Holbrook & Anand (1992); Juslin
et al. (2001); Juslin & Laukka (2003, 2004); Juslin & Vistfjall (2008);

Juslin & Zentner (2001); Koelsch (2005); Koneéni (2008); Konecni et al. (2008); Livingstone et al. (2007); London (2001);
Margulis (2008); McEvilly (1999); Ockelford (2005); Panksepp (1992, 1995); Salomonsson (1989); Scherer (1995, 2004); Schubert
(1996); Sloboda (2001); Vastfjall (2002); Vink (2001)






