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Musik aktiverer store netværk
Astor Piazzolla:  Tango Adiós Nonino

Alluri, Toiviainen et al. (2012), Finland http://vimeo.com/32859237

http://vimeo.com/32859237
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BEVÆGELSE og SANSNING I CORTEX
Sansning: Hørelse, Følesans, Syn

centralfure

lateralfure

Foran Centralfuren: Bevægelse.         Bagved: Sansning
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At spille musik aktiverer sansning og bevægelse i cortex

Zatorre et al. 2007Musik: Paganini: Caprice nr. 16
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MUSIK, KROP OG NERVESYSTEM
Musik involverer

lytning, følelse, bevægelse, hukommelse, forventning

sanseintegration
opmærksomhed
forberedelse og koordinering af bevægelse
emotionel respons

kropsreaktioner: 
hjerteslag, åndedræt, svedproduktion

             Altenmüller & Schlaug 2012; Kraus, Strait & Zatorre 2014
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Cortex

Thalamus

Hjernestamme

2. TRE NIVEAUER:  Hjernestamme, Thalamus, Cortex



HJERNESTAMMEN
behandler sanseindtryk og kontrollerer 
kroppens livsvigtige funktioner

THALAMUS
videresender signaler fra hjernestammen

til vidtstrakte områder i CORTEX
og  TILBAGE IGEN i “loops”
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Musiklytning:
intensitet, tonehøjde,     klangfarve og timing
registreres først i HJERNESTAMMEN

Kraus et al. 2011
Musik - John Cage:  Amores 3



x
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x
Thalamus (5)

Auditiv Cortex (6)

Hjernestamme (4)

                       (2)

                       (1)

AUDITIVE
NERVEBANER



3. MUSIKTERAPI 

En videnskabeligt funderet 
behandlingsform,
som bygger på musikkens 
evne til at skabe kontakt
og kommunikation

Involverer relationer
mellem musik, terapeut 
og klient

Bonde 2014, s. 42-49
http://www.mt-phd.aau.dk/



MUSIKTERAPI 
- hensigter:  at støtte og fremme

kommunikation
personlig udvikling, dannelse af relationer
læring, genoptræning
fysisk stimulation eller afspænding
følelsesmæssige oplevelser, udtryk og erkendelser

                            Dansk Musikterapeutforening 2014
                                   http://www.danskmusikterapi.dk/
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MUSIKTERAPI
Aktiv improvisation: spille og synge

Musikterapeut Tony Wigram og autistisk dreng

Fra: Erik Christensen erc@timespace.dk
Emne:
Dato: 18. nov. 2015 kl. 22.48

Til:

Terapeut: dybt klaver
Dreng: højt klaver



MUSIKTERAPI:  Aktivitets- og vidensområder

demens, skizofreni, autisme 
funktionsnedsættelser
familieterapi
erhvervet hjerneskade
stress, depression, smertelindring
palliativ indsats

CEDOMUS
Center for dokumentation og forskning i musikterapi
http://www.musikterapi.aau.dk/cedomus

http://www.musikterapi.aau.dk/cedomus


TERAPI MED MUSIK
Musik anvendt i medicinsk behandling
og til genoptræning

Varetages ofte af andre faggrupper
end musikterapeuter

Hensigter:  lindre smerte, dæmpe angst,
afspænding, søvnregulering, rehabilitering
                             

                         Jacobsen & Bonde 2014; Gebauer & Vuust 2014
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TERAPI MED MUSIK 
Rehabilitation efter hjerneblødning

Musiklytning en time daglig i 2 måneder
forbedrer opmærksomhed og hukommelse
og mindsker depression og forvirring

Påbegyndes så hurtigt som muligt

                                      Teppo Särkämö (2008), Finland
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TERAPI MED MUSIK
Træning af arm med musikalsk feedback
efter hjerneblødning
    

Sabine Schneider (2007), Tyskland

             
(2) Action Research Arm Test – ARAT [30, 31].
This test assesses pertinent functions of the upper extremities
within four subtests: grasp, grip, pinch, and gross movement, each
containing items arranged in hierarchical order or difficulty. The
maximum possible score is 57.

(3) Arm Paresis Score [32].
This arm function test consists of seven simple tasks for the affected
hand alone and both hands together (opening of a jar of jam,
drawing a line, picking up and releasing a 2† and 0.5† cylinder,
drinking water from a glass, combing ones hair and opening/closing
a clothes peg). For each successful task, a score of 1 is given.

(4) Box and Block Test - BBT [33].
This test, consisting of a box with 2 compartments and 150 cubes,
measures gross manual dexterity. The subject has to grasp one cube
at a time and move it from one compartment to the other. The
number of cubes transported within one minute is scored for the
paretic and healthy extremity.

(5) Nine Hole Pegboard Test – 9HPT [34]
Patients are asked to pick up nine rods (32 mm long, 9 mm
diameter) and place them into holes of 10 mm diameter as fast as
possible. The time needed for placing all nine rods is transformed
to a point-score, which was used in subsequent statistical analysis
(10 points for 5–15 seconds, 9 points for 15 and 25 seconds etc.)
Zero points were given if the task could not be performed. We
developed this score system based on our observations with pilot
patients to accommodate the data of those few patients who needed
an exceedingly long time for the task (or even failed to perform)
during the pre-test.
There were no significant differences in pre-testing of motor
functions between groups (see Table 2 for details).

j Conventional therapy

All participants, CG and MG, received standard therapies according
to the instructions of the attending neurologists including indi-
vidual physical therapy, individual occupational therapy using
different materials and group therapies, each 30 minutes in dura-
tion. MG patients received 27.4 units and CG patients 27.2 of
conventional therapies within the 3-week study period (duration of
each unit 30 minutes; see Table 3 for details).

j Music-supported training

For 3 weeks, MG participants received 15 sessions, 30 minutes in
duration, administered individually, in addition to conventional
treatment. The CG patients only received conventional therapy.

Two different input devices were used, a MIDI-piano and an
electronic drum set consisting of 8 pads, each with a 20 cm
diameter, arranged in front of the patient. The drum pads (des-
ignated by numbers 1–8) were used to produce piano (G, A, B, C,
D, E, F, G‘) rather than drum sounds. Similarly, the MIDI-piano
was arranged in such a way that only 8 white keys (G, A, B, C, D,
E, F, G‘) could be played by the subject. This offers the advantage
of an input device testing fine motor skills (piano) and another
input instrument testing gross motor skills (drum set), while
keeping the output constant. The different modules are described
and the rules for progression from one level of difficulty to the
next are described below. The training was applied and monitored
by the first author. Each session was documented and recorded
for later analysis.

From experience gathered in a number of pilot patients, a
modular training regime with stepwise increase of complexity was
designed.

Because of the different impairment patterns, some patients
received training exclusively on the drum pads (n = 3) or the piano
(n = 12), while others were treated using both instruments (n = 5,
15 minutes per instrument each session).

For drum training, patients were seated on a chair without
armrests or in their own wheelchair in front of the 8 drum pads
(Fig. 1). The height and proximity of the drum pads were individ-
ually adjustable, because at the beginning of the experiment, only
some of the participants were able to hit the drums with their ex-
tended arm, and some could only reach the lower drum pads (1–3–
6–8). Each exercise was first played by the instructor (S.S.) and was
subsequently repeated by the patient. The instructor stood behind
the patient and supported the affected extremity if necessary.

Similarly, patients were seated in front of the MIDI-piano with
the instructor sitting next to them or standing behind them (on the
affected side). Again, an exercise was first demonstrated by the
instructor and then repeated by the patient. Patients started with
the affected upper extremity and then played with the affected and
healthy hand together.

The training was adaptable to the needs of the patients, in terms
of the number of tones they were required to play, velocity, order,
and limb used for playing. Furthermore, the degree of difficulty was
systematically increased using 10 set levels. Every patient started
the exercises (between 8 and 12 per session) at the lowest level by

Table 2 Results of the pre-testing of motor functions between groups (Mean,
SD)

Motor test/Parameter MG CG F(1,38)

FREQ Finger tapping 2.2 (1.8) 1.8 (1.6) 0.58, n.s.
VMAX Finger tapping 171.1 (125) 133.9 (112.5) 1.00, n.s.
NIV Finger tapping 2.4 (1.6) 2.5 (1.6) 0.26, n.s.
FREQ Hand tapping 1.8 (1.6) 1.6 (1.4) 0.20, n.s.
VMAX Hand tapping 92.7 (75.7) 103.1 (110.7) 0.12, n.s.
NIV Hand tapping 2.5 (1.5) 2.7 (1.4) 0.81, n.s.
ARAT 36.9 (22) 32.8 (24.2) 0.32, n.s.
Arm Paresis Score 5.3 (2.3) 4.4 (2.9) 1.19, n.s.
BBT 25 (15.7) 27.6 (21.3) 0.19, n.s.
9HPT 4.9 (4.3) 4.2 (4.4) 0.26, n.s.

n.s. = non-significant

Table 3 Number of conventional therapies (group mean) for the affected
upper extremity within the 3-week study period (30 minutes per unit)

MG CG

Physical therapy individual 4.20 4.75
Occupational therapy individual 7.20 7.18
Fine motor activity group 8.30 8.17
Arm group (perception, function, coordination) 7.74 7.10
Total 27.44 27.20

Fig. 1 Illustration of the set-up. Eight drum pads, four for each arm, were
placed in a semi circle, all within reach of the patient

Otte elektroniske trommer der spiller toner



19

MUSIK og BEVÆGELSE: Musiklytning aktiverer
   områder i hjernen der planlægger bevægelse
PMA    SMA

Lillehjerne

PMA: Præmotorisk område 
SMA: Supplerende
         motorisk område  



MUSIK og FØLELSER:  Musiklytning 
kan udløse lystfølelse og belønning i  hjernen

Amygdala

Belønningskredsløb
kan aktiveres 
af mad, slik, sex, 
narkotika 
og musik

Kringelbach 2008
Kringelbach & Phillips 2014
Koelsch 2014
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TERAPI med MUSIKLYTNING:
Lindring af stress og smerter

Receptiv musikterapi:
GIM-metoden: Guided Imagery and Music

Bolette Daniels Beck (2012), Danmark
                                       Musik: Haydn: Cellokoncert



4. DET AUTONOME NERVESYSTEM 
regulerer livsvigtige funktioner

Det har to dele der afbalancerer hinanden:

Det sympatiske nervesystem mobiliserer
til “kamp eller flugt” 
Det parasympatiske nervesystem vedligeholder,
fremmer “hvile, restituering og fordøjelse”

22



Parasympatisk                        Sympatisk



Musik påvirker det autonome nervesystem: 
TEMPO

Hurtigere tempo øger hjertefrekvens, vejrtrækning 
og blodtryk
Hurtigere tempo fremkalder højere “arousal” 
(animeret, årvågen eller ophidset tilstand)

Musik:  
Red Hot Chili Peppers
The power of equality

Luciano Bernardi et al. 2006



Musik påvirker det autonome nervesystem: 
CRESCENDO

Crescendo bevirker højere blodtryk, sammentrækning 
af blodkar og til en vis grad hurtigere vejrtrækning og 
hjerterytme 

Musik:  Va, pensiero
Fangekoret 
fra Verdi: Nabucco                

Luciano Bernardi et al. 2009

fra Verdi: Nabucco                
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RISLEN NED AD RYGGEN: “Chills”

Musik kan fremkalde subjektive oplevelser 
som kan registreres med fysiologiske 
målinger i kroppen

                                Blood & Zatorre 2001; Menon & Levitin 2005;
                                                         Panksepp & Trevarthen 2009; 
                                Grewe et al. 2009;  Salimpoor et al. 2009, 2011 
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Metode (1): Målinger af  “chill” respons i kroppen

Svedproduktion: Hudens evne
til at lede elektricitet 

Åndedræt

Hjerterytme
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Nogle testpersoners selvvalgte uddrag af musik der fremkalder “chills”

Canon in D                 Pachelbel   Classical 
Clair de Lune                Debussy      Classical
Adagio for Strings       Barber      Classical
Requiem–Lacrimosa      Mozart      Classical
Second Symphony       Beethoven Classical
New World Symphony      Dvorak      Classical
Moonlight Sonata       Beethoven Classical
Swan Lake                 Tchaikovsky Classical
Romeo and Juliet       Prokofiev      Classical
Piano Concerto no. 2      Shostakovich Classical
Fifth Symphony            Shostakovich Classical
Symphonie Fantastique     Berlioz        Classical 
Pines of Rome            Respighi           Classical
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Metode (2): PET scannning
Positron Emission Tomography: 

Billeddannelse under musiklytning

PET skaber billeder ved at måle regional blodgennemstrømning.
Blodgennemstrømningen afspejler neuronernes aktivitet
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Metode (3): fMRI scanning
functional Magnetic Resonance Imaging:

Billeddannelse under musiklytning

fMRI skaber billeder ved at måle magnetiske forskelle mellem 
iltrigt og iltfattigt blod. Forskellene afspejler neuronernes aktivitet



                                                                                                                                                                                    

       

CHILLS: LYSTFØLELSE i hjernen og kroppen

DOPAMIN udløses af musik under
FORVENTNING
og oplevelse af 
FØLELSESHØJDEPUNKT

Valerie Salimpoor, Robert Zatorre og kolleger
ved McGill Universitetet i Montreal (2009, 2011)                                     
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DOPAMIN udløses af musik 

Nucleus
accumbens

under forventning

og under følelseshøjdepunkt

Nucleus
caudatus



5.  ASSISTENTER FOR CORTEX: 
Basalganglier, Hippocampus, Lillehjerne og Amygdala

Basalganglier         Thalamus          

Hippocampus      Lillehjerne

De er forbundet med Cortex ved “loops” via Thalamus

Amygdala



34

Musik - Jelly Roll Morton: Black Bottom Stomp 

5a) BASALGANGLIERNE fanger musikkens puls 
og fortsætter pulsen når den bliver væk 
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Parkinsons sygdom 
skyldes mangel på dopamin i basalganglierne
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TERAPI MED MUSIK:  Træning af gangfunktion

Bart Moens & Marc Leman (2015), Belgien
Musik - Stevie Wonder: Superstition



5b) HIPPOCAMPUS:  Vigtig funktion for hukommelse
i samspil med mange forskellige hjerneområder 

Hippocampus
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MUSIKTERAPI og TERAPI MED MUSIK
Lindring af demens

Aase Marie Ottesen, Danmark (2014)
Musikalsk nærvær med demente: 
Sang, nynnen og musik

Susanne Rishøj, Danmark 
Erindringsdans med demente

                        Musik - Liva Weel: Gå med i lunden
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MUSIKTERAPI
Palliativ omsorg

Musikterapeut Rachel Verney, klaver
og palliativ patient, 67 år, tromme

                        Musik -  Bach: Præludium
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5c) LILLEHJERNEN

Vigtige funktioner: Bevægelse, gestus, 
følelser, sprog, frit flydende musik uden puls 
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MUSIKTERAPI:
Aktiv improvisation med
frit flydende stemmer

Musikterapeut 
Inge Nygaard Pedersen
og klient med
personlighedsforstyrrelse
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To netværk: BASALGANGLIER OG LILLEHJERNE
tasks such as duration discrimination and “emergent timing” as
being associated with the processing of a temporal regularity or a
beat in the sequence to be timed. The authors suggested that tasks
requiring an explicit or discrete representation of time intervals
such as the temporal control of a series of discrete movements
involve the cerebellum and that temporal control of rhythmic
and continuous movements might be subserved by cortical net-
works and not the cerebellum (Spencer et al., 2003). Comple-
mentary to this dissociation in timing of movements, here we
report a functional dissociation in perceptual timing with no
explicit linked motor output such as tapping.

Role of the olivocerebellar system
The inferior olive has remarkable cellular and network properties
that make it an ideal generator of temporal patterns (Yarom and
Cohen, 2002; Jacobson et al., 2008). The intrinsic voltage-gated
conductances present in olivary neurons sustain rhythmic sub-
threshold membrane potential oscillations at !5–15 Hz and en-
able them to generate a timing signal (Llinás and Yarom, 1981).
These oscillations are synchronized by electrical coupling be-
tween the olivary cells and organize them into temporally co-
herent groups (Llinas et al., 1974). The electrical coupling
coefficient is controlled by GABAergic projections from the
deep cerebellar nuclei, which synapse directly on the gap junc-
tions between olivary cells and organize them into dynamic,
functional subgroups. The deep cerebellar nuclei receive in-
hibitory input from the cerebellar Purkinje cells, which in turn
receive climbing fiber afferents from the olivary cells, thus
forming a dynamic network capable of producing accurate
timing signals (Welsh et al., 1995).

Inferior olive activity has been reported previously in fMRI
studies of perceptual timing based on visual sequences (Xu et al.,
2006; Liu et al., 2008). Here, we observed significant inferior olive
activation for auditory timing of irregular sequences without an
apparent beat in contrast to the timing of regular sequences with
an isochronous beat. Xu et al. (2006) found similar inferior olive
activity in a perceptual timing task when they contrasted timing
of metrical rhythmic sequences to timing of isochronous se-
quences. Moreover, the inferior olive has been suggested to me-
diate adaptive timing of the classically conditioned, eye-blink
response and the vestibulo-ocular reflex (Ito et al., 1970). The
sole source of climbing fiber input to the Purkinje cells, the infe-
rior olive has been shown to subserve error-based learning by

mediating long-term depression of the parallel fiber input to the
Purkinje cells (Ito et al., 1982). Together, these results suggest a
possible role for the olivocerebellar system in detecting errors in
the regular operation of a beat-based timer in the striatum.

In addition to the inferior olive, we found strong activa-
tions in the cerebellum, which has been widely implicated in
interval timing (Ivry and Keele, 1989; Nichelli et al., 1996; Ivry
et al., 2002; Grube et al., 2010a,b). Its specific role in absolute,
duration-based timing was demonstrated in patients with
spinocerebellar ataxia type 6 by Grube et al. (2010a), who used
a battery of auditory timing tasks based on duration-based or
beat-based timing mechanisms and found a significant im-
pairment only on the duration-based timing tasks (e.g., com-
paring the absolute duration of single intervals) and not on
relative timing of rhythmic sequences based on a regular beat.

Table 2. Stereotactic MNI coordinates for relative, beat-based timing

Brain area Hemisphere x y z t-value

Caudate nucleus Right 14 9 18 5.69
Left "14 6 21 4.32

Putamen Right 23 21 0 4.28
Left "24 15 "2 4.55

Internal capsule Right 15 3 6 6.99
Left "15 3 12 3.16

Thalamus Right 9 "15 12 6.44
Left "9 "21 12 6.06

Pre-SMA/SMA Right 15 6 64 12.61
Left "2 "3 67 6.61

Premotor cortex Right 38 "6 60 8.04
Left "41 5 51 5.53

Dorsolateral prefrontal cortex Right 35 9 31 4.62
Left "38 18 25 5.30

Superior temporal gyrus Right 66 "39 3 5.82
Left "41 "30 9 6.72

Local maxima for relative, beat-based timing are shown at p # 0.001 (uncorrected).

Figure 5. Dissociation between neural substrates underlying absolute and relative timing.
A, Glass brain image in MNI space showing activations for absolute, duration-based timing
(irregular vs regular) at a t-value threshold of 4.00 and an extent threshold of 10 voxels. B, Glass
brain image in MNI space showing activations for relative, beat-based timing (regular vs irreg-
ular) at a t-value threshold of 4.00 and an extent threshold of 10 voxels. C, Activations for
absolute timing are depicted in yellow, and activations for relative timing are shown in green on
a sagittal section of the average normalized structural image at x $%7 mm and a threshold of
p # 0.01 (uncorrected) to show the clear differences in the brain bases for absolute and relative
timing, respectively.

3810 • J. Neurosci., March 9, 2011 • 31(10):3805–3812 Teki et al. • Absolute and Relative Timing of Auditory Rhythmic Sequences

Det grønne netværk bearbejder tidsforløb ud fra regelmæssig puls.
Basalganglier, thalamus, motoriske områder i cortex og et område i præfrontal cortex 

Det gule netværk bearbejder tidsforløb ud fra varierende varigheder. 
Lillehjernen og auditive nervekerner i hjernestammen (Teki et al. 2011)

De to netværk er forbundet med loops og arbejder sammen. (Teki et al. 2012)
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Kroppens rytmer: 
Regelmæssig puls og 
frit bevægelig gestus

Kayhan Kalhor: 
Improvisation 1’30Kamanche, Persien



5d) Aktivitet i AMYGDALA
er forbundet med negative og positive emotioner

Nucleus caudatus     Putamen

Amygdala              Hippocampus                                        

Huron: Sweet Anticipation (2006);  Ball et al. (2007) 

Thalamus



a given area) was determined for each of the 14 subjects. The
resulting data were normally distributed (p.0.2, Bera-Jarque test).
Differences in ROI data between amygdala subdivisions were
assessed using a Students t-test for all combinations of the 3 areas
of interest, both for the right and left amygdala. As with the
voxelwise analysis, the ROI analysis was carried out both for the
mean effect across the four music conditions and for the consonant
and dissonant music conditions, individually.

RESULTS
Mean values (+/2standard error of the mean) for valence ratings
of DS, DF, CS, and CF stimuli were 21.05 (+/20.12), 20.92 (+/
20.12), 0.87 (+/20.12), and 1.06 (+/20.12). The corresponding
results for arousal ratings were 20.86 (+/20.12), 0.01 (+/20.13),
20.27 (+/20.12), and 1.04 (+/20.12). A two-way repeated
measurements ANOVA of the effects of harmony and tempo on
valence and arousal ratings showed a significant main effect of
harmony on valence ratings and of both harmony and tempo on
arousal ratings (p,0.0001).

After scanning, subjects were asked to rate globally the familiarity
(ranging from 0 = not familiar; to 3 = familiar) of the pleasant and for
the unpleasant music. Familiarity ratings for the pleasant and
unpleasant melodies were identical in all cases. The mean familiarity
ratings both were 0.72 (SD = 0.87), indicating that musical pieces
were on average only slightly familiar to the subjects.

Both right and left amygdala showed significant auditory-
stimulation-related BOLD effects (p,0.05, corrected for multiple
comparisons, Fig. 3 and 4, Tab. 2). Positive signal changes were
predominantly found in LB, negative signal changes were
predominately observed in SF and CM. There were no significant
voxelwise differences between consonant and dissonant musical
stimuli.

We investigated the lateralization patterns in LB, SF and CM
by calculating a lateralization index (LI) as a function of PSC
strength (Fig. 5). LB and SF showed a similar lateralization pattern
with voxels with both the positive- and negative-most PSCs
lateralized to the left amygdala. In contrast, CM showed
a lateralization pattern with negative PSC predominating in the
left and positive PSC in the right amygdala.

To determine whether there were significant differences in mean
PSC between the amygdala subregions, we performed a region of
interest (ROI) analysis. The ROI was defined as the area with 90%
or 100% probability to belong to LB, SF, and CM. We determined
the mean PSC for each right and left subregion for each individual
subject. Based on this ROI data, we tested for differential responses
in right and left amygdala subregions (Fig. 6). For the mean
responses across all four music conditions, left LB showed significant
higher PSC than left SF and left CM (p,0.005). Separate analysis of
consonant/dissonant stimulus class revealed that the same difference
between left LB and SF as well as left LB and CM was found for the
consonant and for the dissonant stimuli (Fig. 6).

DISCUSSION
In the present study we used fMRI combined with probabilistic
anatomical maps to investigate functional response properties of
human amygdala subregions [26]. The utility of our approach
critically rests on the EPI signal quality in the amygdala region. By
application of a new online correction method for geometric EPI
distortions based on the point spread function (PSF) [39] we
achieved good EPI signal quality at 3 T in the amygdala region
(Fig. 1). Our results clearly demonstrate the existence of significant
fMRI response differences between probabilistically defined
human amygdala subregions.

In the present study we used music as stimuli to evoke amygdala
responses. Several previous functional imaging studies have
probed the neural circuitry underlying music processing in
a variety of functional contrasts: Using positron emission
tomography (PET), Blood and colleagues investigated responses
to melodies of varied degrees of dissonance [40], and Blood and
Zatorre compared responses to subject-selected ‘favorite’ music
minus music selected by the other subjects [14]. In another PET-
study, Brown and colleagues [41] investigated music presentation
versus rest. Based on fMRI, studies have compared unpleasant and
pleasant music [15], music in minor and major mode [42], or
music and scrambled music [43]. Only two of these imaging
studies reported effects in the amygdala region [14,15]. However,
the specific response properties of the anatomical amygdala
subregions were not assessed in these studies.

One of the previous studies reporting amygdala effects for
musical stimuli focused on differential activation between pleasant

Figure 3. Music-related amygdala responses. The extent of the
amygdala subregions LB, SF, and CM defined by maximum-probability
maps (MPMs, [28]) are rendered in blue, green, and magenta,
respectively, on a coronar section. Regions with significant (p,0.05,
corrected for multiple comparisons in the search volume) music-related
responses are shown in red. The BOLD percentage signal change (PSC)
of each of the three activation sites in the four music conditions (1:
dissonant slow, 2: consonant slow, 3: dissonant fast, 4: consonant fast) is
presented as mean and standard error. The fifth PSC value refers to the
time period during which subjects evaluated the emotional effect
evoked by the preceding musical piece, compared with rest. In the left
amygdala, a cluster with positive responses to all music conditions was
mainly located in LB and a cluster with negative responses was mainly
found in SF and CM (see also Tab. 2). A smaller cluster with consistently
positive responses was also found in the right amygdala approximately
in the mirror position to the positively responding left cluster.
doi:10.1371/journal.pone.0000307.g003

Human Amygdala Subregions

PLoS ONE | www.plosone.org 5 March 2007 | Issue 3 | e307

Regioner af Amygdala 
responderer forskelligt 
på behagelig
og ubehagelig musik
Ball et al. 2007

Mest negativ respons her

Mest positiv respons her

Stærkest respons
i venstre Amygdala

Hjernen set bagfra
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Musik - Pentecostal Gospel: Holding on

Ekstatisk musik
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MUSIKTERAPI
Beroligelse og 
stabilisering af børn
der er født for tidligt

Vuggesange kan stabilisere
hjerteslag, blodtryk, åndedræt, bevægelser, 
muskelspændinger og søvn                                                                                 

Musik:  Veljo Tormis:  Vuggesang     
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6. SAMFUNDSMUSIKTERAPI
Musikterapi med familier

Musikterapi kan forbedre
kontakt og kommunikation
mellem forældre og børn

Musikterapi kan hos udsatte 
familier anvendes til at vurdere
familiens samspil og forældrenes
kompetencer 

http://www.musikterapi.aau.dk/cedomus

http://www.musikterapi.aau.dk/cedomus
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Samfundsmusikterapi:

Musikalsk samspil og kreativitet
kan fremme 
fælles mål, samvær og synkronisering



51

Venezuela

Samfundsmusikterapi:
EL SISTEMA

Et kollektivt 
musikundervisningsprojekt
i  Venezuela mindsker 
kriminalitet og social utryghed

https://www.ted.com/talks/jose_abreu_on_kids_transformed_by_music

https://www.ted.com/talks/jose_abreu_on_kids_transformed_by_music
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https://www.ted.com/speakers/the_teresa_carreno_youth_orchestra

Sjostakovitj: Symfoni nr. 10, 2. sats (5’10)
     Teresa Carreño Youth Orchestra, Venezuela
     Gustavo Dudamel, dirigent

El Sistema

https://www.ted.com/speakers/the_teresa_carreno_youth_orchestra


53

Tak for jeres lydhørhed!
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  MUSIK
  1. Astor Piazzolla: Tango Adiós Nonino
  2. Paganini: Caprice nr. 16
  3. John Cage:  Amores
  4. Musikterapi-improvisation: Tony Wigram og autistisk dreng
  5. Haydn: Cellokoncert
  6. Red Hot Chili Peppers: The Power of Equality
  7. Verdi:  Fangekoret fra Nabucco
  8. Berlioz: Symphonie Fantastique
  9. Jelly Roll Morton: Black Bottom Stomp
10. Stevie Wonder: Superstition
11. Liva Weel: Gå med i lunden
12. Musikterapi: Rachel Werney og palliativ patient: Bach-præludium
13. Musikterapi-improvisation: Inge Nygård Pedersen og klient
14. Kayhan Kalhor, Persien: Improvisation
15. Pentecostal Gospel: Holding on 
16. Veljo Tormis:  Vuggesang
17. Sjostakovitj: Symfoni nr. 10, 2. sats 
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