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ORIGINAL RESEARCH ARTICLE

Subjective experience of relaxation – induced by
vibroacoustic stimulation by a Body Monochord
or CD music – a randomised, controlled study in
patients with psychosomatic disorders

Hubertus Sandlera, Uta Fendela, Eva Petersa, Matthias Rosea, Rainer Böselb

and Burghard F. Klappa

aDepartment of Psychosomatic Medicine, Center for Internal Medicine and Dermatology,
Charité Universitätsmedizin Berlin, Berlin, Germany; bDepartment of Cognitive Neuroscience,
Freie Universität Berlin, Berlin, Germany

ABSTRACT

Vibroacoustic stimulation via a Body Monochord can induce states of relaxation and
subjective well-being. Sometimes unpleasant experiences such as fear, loss of control
and unpleasant imagery can occur. Previous results were mainly deduced from
investigations in healthy subjects.

In this study, we examined psychosomatic patients’ subjective experiences during
a single treatment with a Body Monochord in comparison to a listening session of
relaxation music via audio CD. Diagnosed disorders were anxiety disorders n = 14,
depressive disorders n = 18, adjustment disorder n = 27 and somatoform disorders
n = 6. Each of the two treatments took approximately 20 minutes and was presented
to the patients in random order. Subjective experiences were recorded via a shor-
tened version of the Phenomenology of Consciousness Inventory. Neither clinical
disorders nor psychometric scales for depressiveness and anxiety showed any influ-
ence on the emotional experience of the Body Monochord. However, patients with
higher depression and anxiety scores showed a tendency to experience the CD
music as less emotionally positive. The experience of relaxation induced by the
Body Monochord is characterised to a greater extent by release of control (paired
t-test: p = .003, effect size Cohen’s d = .54). Contrary to listening sessions of the CD
music, the intensity of imagery during the treatment with the Body Monochord was
not related to positive emotional feelings. Possibly during treatment with the Body
Monochord psychological defence mechanisms of subjects are more reduced; this
may make it easier for unconscious or preconscious contents to appear.

ARTICLE HISTORY Received 24 February 2014; Accepted 30 June 2015
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Introduction

Various mind–body interventions such as autogenic training, progressive muscle
relaxation, meditation, biofeedback and others can induce a relaxation response,
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which is characterised by decreased arousal of the sympathetic nervous system
(Benson, Beary, & Carol, 1974). There is evidence in the literature that shows that
mind–body interventions can have a positive effect on the treatment of different
chronic physical diseases (Review: Astin, Shapiro, Eisenberg, & Forys, 2003). There is
also evidence that relaxation techniques show efficacy in the treatment of anxiety
(Review: Manzoni, Pagnini, Castelnuovo, & Molinari, 2008) and can reduce self-
related symptoms of depression (Review: Jorm, Morgan, & Hetrick, 2008).

In the last decades, treatment with a monochord or Body Monochord, used as body-
oriented music therapy, has been adopted as a therapeutic practice in German-speaking
countries. This has been documented in single-case reports (e.g. Moser, 1997; Rittner,
1997; Rittner & Fachner, 2004). Originally monochords were ancient musical instru-
ments which were used to illustrate the mathematical relationships of musical intervals
(Creese, 2010). A monochord consists of a wooden resonance box over which various
strings are stretched. When movable bridges are placed under the strings, the vibration
length of the strings can be modified and the division ratios of the strings related to
specific intervals can be demonstrated. If all strings are tuned to the same tone pitch (or
choice of octave or fifths tuning), a sound carpet with a distinct emergence of overtones
and a lack of musical structural parameters like melody, harmonic change and rhythm is
created by evenly stroking across the strings with the fingers of both hands.

The Body Monochord is a modern monochord development, designed for ther-
apeutic purposes. It is composed of a resonance box, usually equipped with up to 60
strings. Body Monochords can have different shapes and forms, e.g. chairs, cradles
and couches. In this study of treatment with a Body Monochord, patients lay on a
resonance box in the form of a couch, which stands on four feet. On the side of the
resonance box facing the floor, 60 strings in fifths tuning (tone pitches: D3, A2, D2,
with additional A1 and D1 at three strings each) are attached. The Body Monochord
was constructed by the manufacturer of musical instruments Bernhard Deutz in
Berlin (http://www.deutz-klangwerkstatt.de). The strings are played by the therapist
when sitting next to the Body Monochord. In addition to the acoustic sound, the
patient directly perceives the vibration through contact of the patient’s body with the
resonance box (sound sample of the Body Monochord is available at http://psycho
somatik.charite.de/forschung/koerpererleben_koerperzentrierte_therapieverfahren/).

Through the reception of monochord sounds and vibroacoustic stimulation by a
Body Monochord, a feeling of deep relaxation can be experienced combined with an
altered body perception, a feeling of well-being and pleasant mental images (Harthog,
2001; Jungaberle, Altieri, Gerloff, Kurze, & Verres, 2003; Rose & Wies, 2008; Sandler,
Tamm, Klapp, & Bösel, 2008; Zeuch, 1999). Thus, the experience of treatment with
monochord sounds shows characteristics of experiencing altered states of conscious-
ness according to Ludwig (1966) and Farthing (1992), which can occur during
various states of relaxation (Vaitl et al., 2005). However, frightening feelings of loss
of control or unpleasant mental imagery can also occur (Moser, 1997; Sandler et al.,
2008; Timmermann, 1989).

Various electro-cortical and neuroimaging studies on meditation and relaxation
techniques indicate the activation of the anterior cingulate cortex and prefrontal areas
of the brain, which are associated with focused attention and concentration (e.g.
Aftanas & Golocheikine, 2001; Baijal & Srinivasan, 2010; Kubota et al., 2001; a Review
is given by Cahn & Polich, 2006). Different relaxation and meditation methods use
various mental self-objects like breathing, mantras and auto-suggestions which are
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possibly used for focusing attention in order to reduce external distraction and to
intensify self-referential attention (Cahn & Polich, 2006). Focusing one’s attention
and abstaining from goal-oriented analytical thinking has been discussed to be
necessary for experiencing a state of relaxation (Benson et al., 1974; Smith, Amutio,
Anderson, & Aria, 1996).

For relaxation induced by receptive music therapy, the object of focus is the
external sound of music. Various studies have shown that music, particularly slow
soothing music, can induce a psychophysiological relaxation response with
reduced subjective experience of stress (Bernardi, Porta, & Sleight, 2006; Bradt
& Dileo, 2009; Bradt, Dileo, Grocke, & Magill, 2011; Weeks & Nilsson, 2011;
White, 1999).

In contrast to the Body Monochord, Vibroacoustic Therapy (VAT) is a better
known music therapy which employs the use of music listening sessions combined
with pulsating low-frequency sound vibrations (20−100 Hz), which are presented on
specially designed chairs or beds with built-in loudspeakers (Punkanen & Ala-Ruona,
2012; Rogers, Ei, Rogers, & Cross, 2007). Dependent on the therapeutic aim of
relaxation or activation, slow or fast pulsation is used. The music is selected accord-
ing to therapeutic aims and needs of clients. In the therapeutical process, the therapist
works with the client’s experiences of memories, emotions and bodily sensations.
Studies on various client groups have shown relaxation effects and symptom reduc-
tion (e.g. anxiety, depression, pain, fatigue) (Mariaozouls, Michel, & Schiftan, 1999;
Patrick, 1999; Punkanen & Ala-Ruona, 2012). These effects seem to be especially
promoted by stimulation with low frequencies (Boyd-Brewer & McCaffrey, 2004;
Punkanen & Ala-Ruona, 2012; Spitzer, Rath, & Groen, 2005). The frequency spec-
trum of the Body Monochord used in this study also covers the low-frequency region,
as there are two sets of three strings which are tuned to the tone pitches of A1
(55 Hz) and D1 (36.7 Hz).

Previous research of how monochord sounds and vibroacoustic stimulation by a
Body Monochord are experienced was mainly conducted on non-clinical subjects
(Harthog, 2001; Jungaberle et al., 2003; Sandler et al., 2008). Studies on the ther-
apeutic use of monochord sounds in oncological patients demonstrated a reduction
of anxiety and an increase of subjective feelings of well-being (Lee, Bhattacharya,
Sohn, & Verres, 2012; Rose & Wies, 2008).

In general, patients with psychosomatic disorders showed a more negative concept
of their body (self-acceptance of the body, attitude towards physical contact and
physical well-being) than the healthy norm sample (Stumpf, Braunheim, Heuft, &
Schneider, 2010). Since, aside from the acoustic sound experience, treatment with a
Body Monochord also consists of stimulation through vibrations of the instrument
which directly affects the body, the Body Monochord might have a beneficial impact
on the perception of one’s own body and related emotional connotations in patients
suffering from these kinds of disorders. However, the fact that occasionally unplea-
sant or even frightening experiences may occur during monochord treatment ses-
sions (Moser, 1997; Sandler et al., 2008; Timmermann, 1989) raises the question of
what group of patients with psychosomatic disorders is the treatment with a Body
Monochord a useful method for inducing a state of relaxation.

The aim of this study involving patients suffering from psychosomatic disorders was
to examine whether the treatment with a Body Monochord would generate an emo-
tional experience of relaxation, which would differ from a state induced by a relaxation
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music listening session via audio CD. The hypothesis was that vibroacoustic body
stimulation via the Body Monochord would induce stronger focusing of attention,
resulting in a stronger state of relaxation in patients. Furthermore, we examined
whether the emotional experience of the induced relaxation state would depend on
the clinical disorder and the severity of depressive or anxiety symptoms such as loss of
interest or difficulties in concentrating. In this context the following issue was of
particular interest: whether the self-exposition of lying horizontally on one’s back on a
Body Monochord, combined with the lack of structure of the monochord sound would
have the potential of reducing functions in orientation, which might induce a threaten-
ing feeling of loss of control in some subjects (Sandler et al., 2008), which could be
related to repressiveness or anxiousness. Supposedly, without having the chance to
exchange and reflect on their experiences during the treatment with the therapist,
these patients would not respond positively to the Body Monochord.

Methods

Participants

In total, 85 patients (48 of which were women) aged between 21 and 76 years (M = 48,
SD = 12.8) participated in the study. This sample size was chosen for statistical reasons,
due to an electroencephalographic investigation (EEG) conducted at the same time
(Sandler, Tamm, Rose, Klapp, & Bösel, in press). For detecting a medium effect-size and
for being able to build subgroups in a repeated measures design (ANOVA), a sample
size of about 60 patients was required. As usable data for statistical analysis generally
diminishes due to measurement artefacts or individual EEG characteristics, the sample
size was increased to 85 patients. The patients participated in the study during inpatient
treatment at the Department of Psychosomatic Medicine at Charité –

Universitätsmedizin Berlin. According to the diagnostic criteria of International
Classification of Diseases (ICD-10) (Dilling, Mombour, & Schmidt, 2013), the spectrum
of diagnoses was as follows: 18 patients with depressive disorder (F31, F32, F33), 13
patients with anxiety disorders (F40, F41), 27 patients with adjustment disorder (F43.2)
and 27 patients with somatoform disorders (F45). The patients were selected at random
for this study, which was not blinded. There were one or two dates for examination per
week. As long as participants in the study were needed, any newly arrived inpatient was
invited by the therapist to take part. The criterion for excluding a patient was the
experience of sexual abuse due to the potential feeling of loss of control during
treatment with the Body Monochord (Sandler et al., 2008), which according to our
clinical experience might stimulate regressive experience and traumatic memories.

None of the patients had previous experiences with the Body Monochord. The
study was approved by the ethics committee – Charité – Universitätsmedizin
Berlin (application number: EA1-290-12) and informed consent was obtained
from all patients. The study was conducted between October 2009 and
September 2011.

Procedure

Each patient received a 20-minute session on the Body Monochord as well as a 20-
minute presentation of relaxation music, which was played via audio CD. From our
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experience, a treatment time of 20 minutes with the Body Monochord was quite
comfortable for most patients. As the monochord sound is characterised by a lack of
rhythm and dynamic changes, the musical piece “Clouds” by Osvaldo Canzani (2003)
was chosen for the presentation of the relaxation music. The composition consists of
birds singing, a series of similar repetitive consonant melodic phrases of panpipes
with piano accompaniment, is characterised by a lack of dynamics and does not have
any percussion accompaniment. The original duration time of 16.55 minutes was
prolonged to 20 minutes by additional repetitions of some melodic phrases, using
audio processing software. Both kinds of treatment were presented in succession with
a break of 5–10 minutes in between, during which the patients answered the ques-
tionnaire on their subjective experiences. The chronological order of presentation
was randomised in an alternating order. When the participants agreed to take part in
the study, they did not know whether the treatment with the Body Monochord or the
CD music would come first. During the audio CD session, the patients were also
lying on the Body Monochord. Patients were given instructions to keep their eyes
closed and to do nothing else except listen to the sounds and the music. Data
acquisition of subjective experience took place between 10 a.m. and 12 p.m. because
of a psychophysiological investigation conducted at the same time (Sandler et al., in
press). The participants received only one single session of both treatments during
their inpatient treatment in the hospital.

Defining subjective experience

Subjective experience that occurred during exposure to the Body Monochord and the
receptive music therapy was recorded immediately after each treatment via a self-
rating scale. The questions were based on the experience dimensions of the
Phenomenology of Consciousness Inventory (PCI) by Pekala (1991; German version
by Rux, 2002) for assessment of possible altered states of consciousness which can
occur during various relaxation states (Vaitl et al., 2005). Through retrospective self-
assessment (recorded via a 7-point (0–6) Likert scale), the PCI encompasses changes
of feelings (positive/negative emotion, tension/relaxation), state of mind (altered
perception, attention, self-awareness, mental images) and judgement (rationality,
control).

In order to reduce the total duration of the examination, which took about two
hours altogether (including fixing the EEG electrodes), the number of 53 questions of
the PCI was reduced to 18, taking one question each of the following 18 dimensions
of the PCI, which describe the patients’ experiences during treatments of monochord
sounds and Body Monochord in former studies (Harthog, 2001; Jungaberle et al.,
2003; Rose & Wies, 2008; Sandler et al., 2008). More precise meanings of the original
dimensions of the PCI are given in brackets: body image (dissolution of physical
boundaries), time sense (altered sense of time), perception (altered perception of the
surroundings), meaning (transcendental experience), joy (feeling of joy), love (feeling
of loving-kindness), sex (sexual excitement), anger (feeling of anger), fear (feeling of
fear), sadness (feeling of sadness), imagery-amount (amount of imagery), imagery-
vividness (intensity of imagery), direction of attention (inwardly directed attention),
absorption (ability of concentration), self-awareness (reduced self-awareness), altered
state of awareness (altered state of consciousness), volitional control (release of
control) and arousal (relaxation). The reliabilities of the scales (Cronbach’s Alpha)
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lie between r = .69 and r = .92, the average value lies at 0.82 (Pekala, 1991).
Additionally, we included a question about sense of safety (feelings of safety), because
this kind of experience during treatment with a Body Monochord was reported
earlier (Sandler et al., 2008). Altogether 19 self-rating questions were presented (see
the Appendix).

The self-rating refers to the period of the subjective experience felt during the
period of the treatment sessions, and does not refer to the state that patients
experienced during questioning. For that reason no pre-/post-comparison was con-
ducted. The aim was to compare the subjective experiences during both treatments
directly.

Data of additional qualitative interviews (e.g. for exploring the perception of one’s
own body and related emotional connotations) conducted at the end of the study of
the individual patients are not addressed in the paper. Depressiveness and anxiety
were measured psychometrically during standard test-psychological diagnostic
assessments at the beginning of the hospital stay using the depression module of
the German version of the Patient Health Questionnaire (PHQ) (Löwe, Spitzer,
Zipfel, & Herzog, 2002) and the Generalized Anxiety Disorder 7-item (GAD-7)
scale (Spitzer, Kroenke, Williams, & Löwe, 2006).

Data analysis

Statistical data analysis was performed using the statistical software SPSS (Version
20). The alpha error level was set at 5%. As it is likely that the use of multiple
comparisons can cause significant differences to occur randomly, the Alpha error
level was adjusted using Bonferroni method (multiplying the respective p-value by
the number of comparisons). Item difficulty analyses were conducted according to
Dahl (1971) in order to check, how well the items differentiated between the patients.
The SPSS file of the data is available at the link provided in the supplementary data
set section of this paper.

Main analysis of subjective experience

Graphical QQ-plots were used for testing normality in the distribution of the data,
with the result that the plotted points fell approximately on a straight line, indicating
that the data were modelled well by a normal distribution. Thus, differences in
subjective experiences of the two treatments were tested by calculating t-tests for
dependent samples. Effect size (Cohen’s d) was calculated by subtracting the means
and dividing the result by the pooled standard deviation.

Furthermore, we calculated an ad-hoc score for positive emotional feelings
during each treatment separately for each patient. To obtain this score, the
mean value of the dimensions feeling of joy, feeling of loving-kindness and feeling
of safety was calculated. A score for negative emotional feelings with the items
fear, anger and sadness was calculated in the same way. Cronbach’s alpha, which
was calculated as a measurement for internal consistency, showed acceptable
values (Positive Feelings: r = .802; Negative Feelings: r = .757). Pearson correla-
tions were carried out separately for both treatment conditions to test the rela-
tionship between both positive and negative emotional evaluation and the
remaining response categories of the self-rating scales, as well as to test the
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relationship between positive and negative emotional feelings and the psycho-
metric scales for depressiveness and anxiety. For testing the differences between
the correlations between the two treatments, the significance test of Raghunathan,
Rosenthal, and Rubin (1996) for dependent correlations was calculated, which
takes into account the dependency of two variables (positive or negative emo-
tional feelings/remaining response categories of the questionnaire) measured at
two time points (treatment Body Monochord/treatment CD music) in one sample.

Analysis of influences of specific disorders and chronological treatment order

For testing the possible influences of the chronological order of the treatments as well
as of the patient’s specific disorder on the subjective experience during the treat-
ments, a linear mixed model (using full maximum likelihood estimation) was calcu-
lated separately for the various response categories, whereby the factor “treatment
chronological order” was set for the repeated measures factor (diagonal covariance
structure) and as a fixed effect. The covariates “kind of treatment” and “diagnosis”
were set as further fixed effects. The scores of positive and negative emotional feelings
as well as the remaining response categories were set as outcome variables. See the
following equation:

Y ¼ β0 þ β1X1 þ β2X2 þ β3X3 þ β4X4 þ ε;

where Y is the outcome variable (value of the respective response categories), β0 is
baseline (of the respective response category), β1 to β4 are regression slopes, X1 is the
predictor (treatment chronological order), X2 is the predictor (kind of treatment), X3

is the predictor (diagnosis) and ε is the error term.

Results

Flow of participants

The characteristics (diagnoses, age, gender, scores on the PHQ and GAD-7) of the
two randomised groups are shown in Table 1.

Data from three subjects (suffering from anxiety disorder (1x) and somato-
form disorder (2x)) were excluded from the data analysis, because they did not

Table 1. Baseline characteristics of participants.

Body Monochord presented first N = 43 CD music presented first N = 42

Male N = 18 N = 19
Female N = 25 N = 23
Age M = 50.1 M = 45.8

SD = 12.9 SD = 12.6
Anxiety disorder N = 7 N = 7
Depressive disorder N = 10 N = 8
Adjustment disorder N = 12 N = 15
Somatoform disorder N = 14 N = 12
PHQ depression M = 13.6 M = 14.1

SD = 6.1 SD = 6.7
GAD-7 anxiety M = 10.5 M = 11.1

SD = 5.2 SD = 5.7
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fully reply to the questionnaire or questions were misunderstood. Six patients
(suffering from anxiety disorder (1x), somatoform disorder (3x) and adjustment
disorder (2x)) discontinued the treatment session with the Body Monochord
after 10–15 minutes due to the occurrence of unpleasant feelings. For the same
reason, one patient (suffering from depressive disorder) discontinued the treat-
ment session with the CD music after 11 minutes. A flow chart of participants’
progress through the phases of the trial is shown in Figure 1.

Item difficulties

The negative response categories (fear, anger, sadness) showed very high item
difficulties (p according to Dahl, 1971), which were as follows: fear: p = .16,
anger: p = .16 and sadness: p = .23. This indicates that the negative response
categories were pronounced marginally and differed only slightly between
patients. The item “sexual excitement” was excluded from further analysis
because of very high item difficulty (p = .08). The other response categories
showed medium item difficulties between the range of .38 and .65, which
implies that these items differ greatly between patients.

Figure 1. Flowchart of participants’ progress through the phases of the trial.
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Effects of body monochord versus audio CD

Figure 2 shows data of subjective experience during both the Body Monochord and
CD music exposure, which was obtained through self-rating scales.

Results of the t-test for dependent samples are shown in Table 2. “Release of control”
indicated a significant advantage of the Body Monochord exposure (M = 4.12) when
compared to CD music (M = 3.26; t = 3.91, p = .003) and showed a medium effect size
(Cohen’s d = .54). The higher values for “transcendental experience” during Body
Monochord treatment and the higher values for “feeling of sadness” during CD music
showed small effect sizes and were only statistically significant without Bonferroni
correction. The differences of the mean values of all other response dimensions were
not statistically significant, although during Body Monochord exposure there was an
overall tendency for higher values. Notably the values of “concentration” and “inwardly
directed attention” did not differ significantly between the two treatments.

Table 3 shows the Pearson correlations between the scores of positive and negative
emotional feelings and the remaining response categories of the structured interview.
In both treatment conditions, we found statistically significant negative low-to-

Sex (sexual excitement)

Anger (feeling  of  anger)

Sadness (feeling  of  sadness)

Fear (feeling  of  fear)

Time Sense (altered  sense  of  time)

Self-awareness (reduced  self-awareness)

Body Image (dissolution  of  physical   boundaries)

Altered  State  of Awareness (altered state of consciousness)

Perception (altered  perception of the surroundings)

Meaning (transcendental experience)

Imagery Amount (amount  of  imagery)

Imagery Vividness (intensity  of  imagery)

Direction of Attention (inwardly directed attention)

Absorption (ability of concentration)

Joy (feeling  of  joy)

Love (feeling  of  loving-kindness)

Sense of  Safety (feelings of safety)

Arousal (relaxation)

Volitional Control (release of control)

0 1 2 3 4 5 6

**p <.01    Bonferroni-adjusted CD-musicBody Monochord

]   **

Intensity of reported experience
0 = very low     6  =  very high

Figure 2. Subjective experience (mean values and standard deviations) during the exposure to Body
Monochord and CD music, obtained via self-rating scales in the form of a 7-point Likert scale, presented
immediately after the treatments.
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moderate correlations between negative emotional feelings and the response categories
concentration and relaxation. The correlations between negative emotional feelings
and the other response categories were very weak (range: r = .01 to r = .2) and not
statistically significant. Positive emotional feelings showed in both the treatment with
the Body Monochord and with the CD music statistically significant medium corre-
lations between dissolution of physical boundaries, transcendental experience and
release of control. The strongest correlations for both treatments were found between

Table 2. Paired differences between the subjective experiences of release of control, transcendental experi-
ence, and feelings of sadness between the Body Monochord and CD music.

Paired differences Body
Monochord – CD music

T df
Sig. two
tailed

Effect size
Cohen’s dMean (SD) Std. error

95% Confidence
interval of the
difference

Lower
bound

Upper
bound

Release of control .87 (2.01) .22 .43 1.31 3.91 81 p < .001
p = .003*

.54

Transcendental
experience

.77 (2.54) .28 211 1.33 2.74 81 p = .007 n.s.* .35

Feeling of sadness −.56 (2.36) .26 −1.079 −.043 −2.16 81 p = .034 n.s.* .31

Notes: The dimensions of subjective experience, which showed neither any significance nor any tendency to
being significant, are not listed. *Bonferroni adjusted.

Table 3. Pearson correlation results for PCI items.

N = 82

Positive emotional
feelings during the

treatment with the Body
Monochord

Positive emotional
feelings during the
treatment with the

CD music

Significance of the
differences between

the levels of
correlations

Relaxation .65 *** .60 *** n.s.
Concentration .57 *** .66 *** n.s.
Transcendental experience .49 *** .56 *** n.s.
Dissolution of physical
boundaries

.48 *** .51 *** n.s.

Release of control .49 *** .39 ** n.s.
Inwardly directed attention .31 * .40 ** n.s.
Amount of imagery .35 * .38 ** n.s.
Intensity of imagery .15 .46 *** p < .05
Altered perception .22 .66 *** p < .001
Altered sense of time .26 .14 n.s.
Reduced self-awareness −.07 .25 n.s.
Altered state of
consciousness

.26 .28 n.s.

Negative emotional
evaluation of the

treatment with the Body
Monochord

Negative emotional
evaluation of the

treatment with the CD
music

Significance of the
differences between

the levels of
correlations

Relaxation −.30** −.41*** n.s.
Concentration −.31** −.50*** n.s.

Notes: Columns 2 and 3 show the Pearson correlations between the emotional evaluations of the treatments
and the other answer categories of the self-rating scales, assessing subjective experience of the treatments
for the two conditions “Body Monochord” and “CD music”. Column 4 shows the significance of the
differences between the levels of the correlations between the two treatment conditions. *p < .05;
**p < .01; ***p < .001. Bonferroni adjusted.
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positive emotional feelings and the two response categories concentration (Body
Monochord: r = .57; CD music: r = .67) and relaxation (Body Monochord: r = .65;
CD music: r = .60). The correlations between positive emotional feelings and the
response categories inwardly directed attention and amount of imagination were
statistically significant, but rather weak. The level of the correlations did not differ
significantly between the treatment conditions.

For the CD music alone, statistically significant correlations were found between
positive emotional feelings and the categories altered perception (Body Monochord:
r = .22; CD music: r = .66) and intensity of imagination (Body Monochord: r = .15;
CD music: r = .46).

Effects of the chronological order of the treatments

Table 4 shows the estimated parameters of the equation of the mixed linear model for
the outcome variables, of which the predictors treatment chronological order and kind
of treatment were statistically significant or showed the tendency to being significant.

Table 4. Estimated parameters for the equation of the mixed linear model for the outcome variables “positive
emotional feelings”, “negative emotional feelings”, “relaxation”, “concentration”, “dissolution of physical
boundaries”, “transcendentall experience” and “release of control” as experience dimensions during the
treatment with the Body Monochord and CD music.

Predictors for “positive emotional
feelings”

β Std. error df t Sig./sig. Bonferroni

Baseline 3.21 .28 132.25 11.60 .000
Treatment chronological order −.77 .25 152.52 −3.00 .003/.042*
Kind of treatment .29 .25 152.86 1.18 .241

Predictors for “negative emotional
feelings”

β Std. error df t Sig.

Baseline .90 .24 140.05 3,78 .000
Treatment chronological order .48 .21 160.14 2.26 .025/n.s.*
Kind of Treatment −.063 .21 160.27 −.30 .762

Predictors for “relaxation” β Std. error df t Sig.
Baseline 4.12 .31 138.03 13.52 .000
Treatment chronological order −.89 .27 158.64 −3.26 .001 /.014*
Kind of treatment .06 .27 158.81 .24 .810

Predictors for “concentration” β Std. error df t Sig.
Baseline (concentration) 3.98 .30 142,30 13.31 .000
Treatment chronological order −.54 .26 163.30 −2.07 .040/n.s.*
Kind of treatment .05 .26 163.33 .18 .855

Predictors for “dissolution of
physical boundaries”

β Std. error df t Sig.

Baseline 3.36 .31 142.06 11.06 .000
Treatment chronological order −.54 .27 162.27 −2.04 .043/n.s.*
Kind of treatment .28 .26 162.33 1.08 .283

Predictors for “transcendental
experience”

β Std. error df t Sig.

Baseline 2.00 .39 142.28 5.12 .000
Treatment chronological order −.19 .34 163.33 −.56 .577
Kind of treatment .78 .34 163.35 2.34 .021/n.s.*

Predictors for “release of control” β Std. error df t Sig.
Baseline 3.60 .29 145.41 12.55 .000
Treatment chronological order −.45 .25 163.86 −1.85 .067/n.s.*
Kind of treatment .85 .25 163.86 3.45 .001/.014*

Notes: Predictors, which showed neither any significance nor any tendency to being significant are not listed.
*Bonferroni adjusted.
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The factor diagnosis was not statistically significant, so that the specific psycholo-
gical disorder did not affect the emotional evaluation and the other response cate-
gories. The results reveal that the factor treatment chronological order (dummy
variables: 0 = first treatment, 1 = second treatment) proved to be a significant
predictor of positive emotional feelings (β1 = –.77; t = −3.00; df = 152.52; p = .042,
Bonferroni adjusted) and relaxation (β1 = –.89; t = −3.26; df = 158.645; p = .014,
Bonferroni adjusted). The higher values in the experienced amount of “concentra-
tion” and of the feeling of dissolution of physical boundaries during the first treatment
and the higher values of negative feelings during the second treatment were only
statistically significant, if the p-values were not Bonferroni adjusted. The predictor’s
treatment chronological order was not statistically significant for the remaining out-
come variables. Thus, the kind of treatment that was performed first was rated as
significantly more positive and more relaxing and was rated with higher values in the
experienced amount of concentration and of the feeling of dissolution of physical
boundaries than the second kind of treatment.

The predictor kind of treatment (dummy variables: 0 = CD music, 1 = Body
Monochord) was statistically significant for the outcome variable “release of control”
(β1 = .85; t = 3.45; df = 163.86; p = .014, Bonferroni adjusted), indicating significant
higher values during the treatment with the Body Monochord, which is in accordance
with the results of the Wilcoxon test. The higher values of transcendental experience
during the treatment with the Body Monochord again failed the significance level
when Bonferroni adjustment was used. For the remaining outcome variables the
predictor “kind of treatment” did not show any significance.

Correlation between depression and anxiety values and emotional feelings

Table 5 shows the Pearson correlations between the psychometrical scores for
depression and anxiety values from PHQ (M = 13.8; SD = 6.4; range 2–27) and
GAD-7 (M = 10.7; SD = 5.5; range 1–21) and the emotional feelings during both
kinds of treatment. The correlations between the values of depression and anxiety
and positive emotional feelings during the treatment with the Body Monochord
were both about zero, and the low correlations between negative emotional feelings
during the Body Monochord were not statistically significant either. Negative
emotional feelings during the CD music showed small, but significant positive
correlations with depression and anxiety values. The small negative correlations

Table 5. Correlations between depression (PHQ)/anxiety (GAD-7) and both positive and negative emotional
feelings during exposition with Body Monochord and CD music.

Positive emotional
feelings during

Negative emotional
feelings during

Body Monochord CD music Body Monochord CD music

Depression PHQ Pearson correlation −.03 −.22 .09 .31
Sig. (two tailed) .771 .088 .407 .018*
N 81 81 81 81

General anxiety GAD-7 Pearson correlation .01 −.23 .23 .32
Sig. (two tailed) .906 .072 .16 .017*
N 82 82 82 82

Note: *Bonferroni adjusted.
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between positive emotional feelings during the CD music and anxiety and depres-
sion values were significant only at the 10% Alpha error level. Taken as a whole,
the patients with higher depression and anxiety scores tended to have a more
negative experience during the CD music, whereas the anxiety and depression
values did not show any significant impact on the emotional feelings during the
Body Monochord.

Summary of the results of the statistical calculations

As a dimension of subjective experience, the extent of release of control was sig-
nificantly higher in Body Monochord treatment than during CD music exposure and
there is a tendency that the Body Monochord is experienced as more transcendental
and the CD music as sadder. In all further dimensions of experience no statistically
significant differences could be found. The high item difficulties and the low mean
values of the emotionally negative response categories such as anxiety, anger and
sadness indicate that negative emotions were not very pronounced during the
expositions with the Body Monochord and the CD music and differentiated only
slightly between patients.

By calculating a mixed linear model, a sequence effect was found with the result
that the kind of treatment that was performed first was experienced in a more
emotionally positive way than the second treatment. Furthermore, the positive emo-
tional experience during both treatment conditions was associated with a state of
relaxation and also concentration. This state of experience was aligned with a feeling
of dissolution of patients own physical boundaries and was felt as being transcen-
dental. It should be noted that the patients associated release of control with positive
emotional evaluation of relaxation, which, thus, was mostly not experienced as
frightening. To a lower extent, positive emotional feeling was also associated with
inwardly directed attention and the amount of imagery. The intensity of imagery and
altered perception of the environment was correlated with higher positive emotional
feelings during the treatment with CD music, but not with the positive emotional
evaluation of the treatment with the Body Monochord. Negative emotional experi-
ence was only associated with lower amounts of relaxation and concentration.

Clinical disorders did not show any influence on the emotional experience of the
treatments with Body Monochord and CD music and on the further dimensions of
subjective experience. However, there was a tendency for patients with higher
depression and anxiety scores to experience the CD music more negatively.

Discussion

The aim of this study was to examine whether the treatment with a Body Monochord
and the treatment with ordinary relaxation music via audio CD could induce
different kinds of subjective experiences, especially concerning the emotional experi-
ence of relaxation. A further object of interest was whether clinically defined dis-
orders and psychometrical scales of depressiveness and anxiety would influence the
emotional evaluation of the two treatments.

We found out that the treatment presented first was experienced in an emotionally
more positive and more relaxing way than the second treatment. This may in part be
explained by the duration of the two treatment sessions, which took approximately
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two hours altogether, including time for fixing EEG electrodes and the psychophy-
siological examination, which may have reduced the willingness of the patients to be
involved in the second treatment. Secondly this result might also hint at the possible
difficulty in mentally adjusting oneself to a new relaxation method immediately after
some kind of familiarisation with another kind of relaxation method.

In general, the BodyMonochord was not experienced in an emotionally more positive
way than the CD music. The moderate item difficulties as well as the related high
standard deviations of the response categories, which indicate emotionally positive
experience and relaxation, show that a wide range of emotionally positive experiences,
between both low and large extents exists. On the whole, the negative dimensions of
experience like sadness, anger, and fear were not very pronounced. However, the CD
music tended to be experienced as sadder than the Body Monochord. It should be
underlined that six patients discontinued the treatment session with the Body
Monochord and one patient stopped the session with the CD music due to unpleasant
feelings and sensations that occurred during the treatments. For that reason these kinds
of relaxation methods, especially the treatment with the Body Monochord, should be
applied with care. By further analysis of the qualitative interviews we might come to
know more precisely what kind of experience was difficult to tolerate for these patients.

The positive emotional experience of both treatments was associated in a highly
significant way on the one hand by lower correlations with inwardly directed attention
and on the other hand by moderate correlations with transcendental experience, dis-
solution of physical boundaries, release of control, concentration and relaxation. These
aspects of subjective experience show similarities to the subjective experience of mono-
chord sounds as described previously in various single-case reports (e.g. Rittner, 1997) or
in studies with healthy subjects (Sandler et al., 2008). These dimensions of subjective
experience both occurred during treatment with the body monochord and while listen-
ing to relaxation music via audio CD. Features of the subjective experience such as
alteration of physical boundaries, relinquishing control over one’s experience or the
feeling of being in a transcendental state were classified by Ludwig (1966), Tart (1980)
and Farthing (1992) as the experience of an altered state of consciousness. Altered states
of consciousness are in general associated with experiencing mental states of relaxation
(Vaitl et al., 2005). Contrary to our expectations, the additional stimulation by vibrations
in the treatment with the Body Monochord did not lead to a subjective feeling of higher
levels of concentration or inwardly directed attention when compared to a listening
session of ordinary relaxation music.

The greater extent of release of control (relinquishing control over one’s own
experience) during the Body Monochord exposition might be ascribed to the features
of the monochord sound, which are distinguished by a lack of familiar parameters of
musical structures such as melody, harmonic changes and rhythm, all of which can
normally give the recipient some cognitive orientation (Zeuch, 1999). Listening to the
monochord sound might alleviate cognitive orientation towards solid points of
reference, which in turn is likely to reduce the subjective feeling of control over
one’s own experience. The greater extent of release of control may also give a hint
that psychological defence mechanisms might be more reduced during the treatment
with the Body Monochord. Contrary to our expectations, during both treatment
conditions, the relinquishing of control over one’s own experience was in general
associated with emotionally positive feelings and thus was not experienced as
threatening.
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In general, amount and intensity of imagery did not differ between the two
treatment conditions. In contrast to the Body Monochord exposure, the intensity
of imagery during the CD music exposure was more associated with positive emo-
tional feelings. Thus it might be possible that different topics of imagery occurred
during the two treatment conditions. It is possible that when the CD music is
accepted as pleasant, the more familiar melodic and harmonic structures might
encourage emotionally positive memory associations and daydreaming related to
the music. The patients might be prepared to admit intense imagery only under
the condition that the emotional feelings were positive.

The intensity of imagery during the treatment with the Body Monochord was not
related to positive emotional feelings. Due to the lack of musical structure, the
monochord sound might present a larger projection surface for one’s own uncon-
scious imagery, which could also occur if the sound is experienced as less pleasant.
This might also be explained by the greater extent of relinquishing control over one’s
own experience during the treatment with the Body Monochord. In the therapeutic
procedures of musical Katathym Imaginative Psychotherapy (Leuner, 1974), and in
its American variation of Guided Imagery and Music (Summer, 2002), music is used
to stimulate patients’ mental imagery, which is supposed to be useful for psychother-
apeutic processes. It is possible that treatment with a Body Monochord could be a
further useful method to work with patients’ unconscious projections in the form of
mental imagery.

Clinically defined disorders according to the ICD-10 classification (affective dis-
order, adjustment disorder, somatoform disorder) did not show influences on results
of the emotional assessment of treatment exposures. However, it should be noted that
35 patients had one of these mentioned disorders as an additional second diagnosis,
so that a precise, distinct classification of the clinical disorders cannot always be
made. The depression and general anxiety scores from the context of standard
psychometrical diagnostics did not correlate with the positive emotional experience
of the Body Monochord exposure. In contrast, patients with higher depression and
anxiety scores had a tendency to experience the CD music as more emotionally
negative. This result complies in part with the results of former studies, which
revealed that actual mood has an influence on the emotional response to music
(Cantor & Zillmann, 1973; Wheeler, 1985) and that actually experienced emotions
are projected onto the music being heard (Sopchak, 1955, cited by Gembris, 1985).

Various former studies on the impact of music on relaxation and symptom
reduction used self-selected music (e.g. Singh, Rao, Prem, Sahoo, & Keshav Pai,
2009; Smolen, Topp, & Singer, 2002), due to the fact that musical preferences differ
between individuals. It is possible that patient-selected music is more effective in
improving individual states of mood, whereas researcher-selected relaxation music
might be more effective in regulating psychophysiological outcomes (Bradt & Dileo,
2009). As in this study the participants had no choice in selecting the music, this
might be considered as a limitation.

Conclusion and outlook

Vibroacoustic stimulation with the Body Monochord induced an experience of
relaxation which in comparison with listening to ordinary relaxation music differed
mainly in the extent of relinquishing control over one’s own experience. The intensity
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of imagery was less dependent on positive emotional feeling compared to the listen-
ing sessions of CD music. Taken as a whole, these results might hint that during
treatment with the Body Monochord patients’ psychological defence mechanisms are
more reduced, and thus it might be easier for unconscious or preconscious contents
to appear. Possible differences in the topics of imagery between the two treatment
sessions might be explored by further analysis of the qualitative interviews.

The impact on the perception of one’s own body and the related emotional
connotations induced by the vibrations of the Body Monochord, which directly affect
the body, constitute a further interest of research. Concerning this, the collected
interview data can probably also reveal additional information. It is an additional
object of interest whether patients with a stronger impairment of their body image or
possible fear of loss of control (e.g. like patients with eating disorders or experiences
of abuse) could benefit from the treatment with a Body Monochord, or if for those
patients the treatment with a Body Monochord is rather contraindicated. It is
probably of particular importance if the treatment with the Body Monochord enables
new experiences of body perception in these groups of patients and it is possibly
useful if they are able to verbalise their experiences after the treatment.

It should be mentioned that to our knowledge research on the monochord and
Body Monochord has only been carried out in German-speaking countries, and that
related articles were published mainly in German journals. This might be a limitation
for the present conclusions on the effects of this kind of treatment. Finally, it can be
noted, that little research has been conducted concerning possible benefits for
patients who have been treated with the Body Monochord in the course of several
sessions over time, and that this should be addressed in the future.

Notes on contributors

Hubertus Sandler holds a Diploma in Psychology from the Free University Berlin and a Diploma in
Music Therapy from Institut für Musiktherapie, Berlin. He has been a freelance music therapist from
2001 to 2007, music therapist from 2007 to 2008 and research assistant at the Department for
General Internal and Psychosomatic Medicine, Charité – Universitätsmedizin Berlin since 2009. His
research interests include body-centred and creative therapies, psychophysiology, and EEG.

Uta Fendel holds a degree in Doctor in Medicine and is physician from the Department for General
Internal and Psychosomatic Medicine, Charité – Universitätsmedizin Berlin. Combining her clinical
background with her first academic degree in fine arts (master student of Jo Enzweiler), her
particular research interest is in body-centred and creative therapies for patients with psychosomatic
disorders. She has been practicing the Body Monochord treatment at the Department of
Psychosomatic Medicine for several years.

Eva Peters holds a degree in Doctor in Medicine and is an associate professor. She heads the
Psychoneuroimmunology Laboratory at the Justus Liebig University in Giessen and at the same time
holds a research and teaching position at the Universitätsmedizin Charité in Berlin. Her current
research topics are highly interdisciplinary and cover stress research, dermatology, immunology,
neurobiology, endocrinology and molecular psychosomatic medicine.

Prof Matthias Rose holds a degree in Doctor in Medicine. He has been a physician and psychothera-
pist at Charité – Universitätsmedizin Berlin from 1993 to 2004; senior scientist at QualityMetric Inc.
& Health Assessment Lab, Waltham, MA, USA from 2004 to 2007; research director, senior
physician and senior lecturer at Department of Psychosomatic Medicine and Psychotherapy
University Medical Center, Hamburg-Eppendorf, USA from 2007 to 2012; associate professor at
University of Massachusetts Medical School, Worcester, USA since 2009; department chair and

94 H. SANDLER ET AL.



psychosomatic medicine at Charité – Universitätsmedizin, Berlin since 2012. His research interests
include health outcome research, psychological assessments, and mental disorders in chronic
medical conditions.

Prof Rainer Bösel holds a degree in Doctor of Philosophy. He studied Mathematics, Zoology, and
Psychology in Vienna and Salzburg from 1962 to 1969. He has been research assistant at Max-
Planck-Institut Tübingen (neurobiology) from 1969 to 1972, assistant professor in Berlin (psycho-
physiology) from 1972 to 1980, full professor for psychology at the Free University of Berlin from
1980 to 2010, professor for psychology at the International Psychoanalytic University of Berlin from
2010 to 2013. His research interests include attention and cognition, psychological aesthetics, and
EEG methods.

Prof Burghard F. Klapp holds a degree in Doctor in Medicine. He is a professor in Studies of
Medicine and Sociology, residencies in Internal Medicine, Psychoanalysis, Psychotherapy and
Psychosomatics at Justus Liebig University, Giessen, Germany, professor for Internal Medicine
and Psychosomatics 1986 in Giessen, 1987 vocation to Free University, Berlin. He has been the
Head of the Department for General Internal and Psychosomatic Medicine, Charité –

Universitätsmedizin Berlin from 1988 to 2013. His research interests include scientific work on
psychosocial aspects of intensive care, self-regulation, stress, coping, moods, narcissism, etc., role
repertory grid, experimental and clinical studies in psychophysiology.

References

Aftanas, L. I., & Golocheikine, S. A. (2001). Human anterior and frontal midline theta and lower
alpha reflect emotionally positive state and internalized attention: High-resolution EEG
investigation of meditation. Neuroscience Letters, 310(1), 57–60. doi:10.1016/S0304-3940(01)
02094-8

Astin, J. A., Shapiro, S. L., Eisenberg, D. M., & Forys, K. L. (2003). Mind body medicine: State of the
science, implications for practice. The Journal of the American Board of Family Practice, 16(2),
131–147. doi:10.3122/jabfm.16.2.131

Baijal, S., & Srinivasan, N. (2010). Theta activity and meditative states: Spectral changes during
concentrative meditation. Cognitive Processing, 11(1), 31–38. doi:10.1007/s10339-009-0272-0

Benson, H., Beary, J. F., & Carol, M. P. (1974). The relaxation response. Psychiatry, 37(1), 37–46.
Bernardi, L., Porta, C., & Sleight, P. (2006). Cardiovascular, cerebrovascular, and respiratory changes

induced by different types of music in musicans and non-musicans: The importance of silence.
Heart, 92(4), 445–452. doi:10.1136/hrt.2005.064600

Boyd-Brewer, C., & McCaffrey, R. (2004). Vibroacoustic sound therapy improves pain management
and more. Holistic Nursing Practice, 18(3), 111–118. doi:10.1097/00004650-200405000-00002

Bradt, J., & Dileo, C. (2009). Music for stress and anxiety reduction in coronary heart disease
patients. Cochrane Database of Systematic Reviews, (2). Article No. CD006577. doi:10.1002/
14651858.CD006577.pub2

Bradt, J., Dileo, C., Grocke, D., & Magill, L. (2011). Music interventions for improving psychological
and physical outcomes in cancer patients. Cochrane Database of Systematic Reviews, (8). Article
No. CD006911. doi:10.1002/14651858.CD006911.pub2

Cahn, B. R., & Polich, J. (2006). Meditation states and traits: EEG, ERP, and neuroimaging studies.
Psychological Bulletin, 132(2), 180–211. doi:10.1037/0033-2909.132.2.180

Cantor, J. R., & Zillmann, D. (1973). The effect of affective state and emotional arousal on music
appreciation. The Journal of General Psychology, 89(1), 97–108. doi:10.1080/
00221309.1973.9710822

Canzani, O. (2003). Clouds [Recorded by Impuls International N. V.]. On Balance Für Körper und
Seele [CD]. Kent, UK: TCM Music Group.

Creese, D. (2010). The monochord in ancient Greek harmonic science. Cambridge: Cambridge
University Press.

Dahl, G. (1971). Zur Berechnung des Schwierigkeitsindex bei quantitativ abgestufter
Aufgabenbewertung. Diagnostica, 17, 139–142.

NORDIC JOURNAL OF MUSIC THERAPY 95

http://dx.doi.org/10.1016/S0304-3940(01)02094-8
http://dx.doi.org/10.1016/S0304-3940(01)02094-8
http://dx.doi.org/10.3122/jabfm.16.2.131
http://dx.doi.org/10.1007/s10339-009-0272-0
http://dx.doi.org/10.1136/hrt.2005.064600
http://dx.doi.org/10.1097/00004650-200405000-00002
http://dx.doi.org/10.1002/14651858.CD006577.pub2
http://dx.doi.org/10.1002/14651858.CD006577.pub2
http://dx.doi.org/10.1002/14651858.CD006911.pub2
http://dx.doi.org/10.1037/0033-2909.132.2.180
http://dx.doi.org/10.1080/00221309.1973.9710822
http://dx.doi.org/10.1080/00221309.1973.9710822


Dilling, H., Mombour, W., & Schmidt, M. H. (Eds.). (2013). Internationale Klassifikation psy-
chischer Störungen: ICD-10 Kapitel V (F) Klinisch-diagnostische Leitlinien. (9. Auflage). Bern:
Huber.

Farthing, G. W. (1992). The psychology of consciousness. Englewood Cliffs, NJ: Prentice Hall.
Gembris, H. (1985). Musikhören und Entspannung. Hamburg: Verlag der Musikalienhandlung Karl

Dieter Wagner.
Harthog, T. (2001). The reception of monotonal sounds. An empirical study of the perception of

monochords. Zeitschrift Für Musik-, Tanz- Und Kunsttherapie, 12(3), 111–119.
Jorm, A. F., Morgan, A. F., & Hetrick, S. E. (2008). Relaxation for depression. Cochrane Database of

Systematic Reviews, (4). Article No. CD007142. doi:10.1002/14651858.CD007142.pub2
Jungaberle, H., Altieri, P., Gerloff, E., Kurze, K., & Verres, R. (2003). Sounds streaming in –

contribution to the music psychology of monochords. Musiktherapeutische Umschau, 24(4),
319–332.

Kubota, Y., Sato, W., Toichi, M., Murai, T., Okada, T., Hayashi, A., & Sengoku, A. (2001). Frontal
midline theta rhythm is correlated with cardiac autonomic activities during the performance of an
attention demanding meditation procedure. Cognitive Brain Research, 11(2), 281–287.
doi:10.1016/S0926-6410(00)00086-0

Lee, E.-J., Bhattacharya, J., Sohn, C., & Verres, R. (2012). Monochord sounds and progressive
muscle relaxation reduce anxiety and improve relaxation during chemotherapy: A pilot
EEG study. Complementary Therapies in Medicine, 20(6), 409–416. doi:10.1016/j.
ctim.2012.07.002

Leuner, H. (1974). Die Bedeutung der Musik in imaginativen Techniken der Psychotherapie. In W.
R. Revers, G. Harrer, & W. C. S. Simon (Eds), Neue Wege in der Musiktherapie (pp. 178–201).
Düsseldorf/Wien: Econ-Verlag.

Löwe, B., Spitzer, R. L., Zipfel, S., & Herzog, W. (2002). Gesundheitsfragebogen für Patienten
(PHQ-D). Komplettversion und Kurzform. 2. Auflage. Karlsruhe: Pfizer.

Ludwig, A. M. (1966). Altered states of consciousness. Archives of General Psychiatry, 15(3),
225–234. doi:10.1001/archpsyc.1966.01730150001001

Manzoni, G. M., Pagnini, F., Castelnuovo, G., & Molinari, E. (2008). Relaxation training for anxiety:
A ten-years systematic review with meta-analysis. BMC Psychiatry, 8(41). doi:10.1186/1471-244X-
8-41

Mariaozouls, C., Michel, D., & Schiftan, Y. (1999). Vibration supported music therapy reduces pain
and enhances relaxation in persons with paraplegia or tetraplegia - A pilot study of the psycho-
logical and autonomic effects of simultaneous acoustic and somatosensory music stimulation to
manage pain. Rehabilitation, 38(4), 245–248.

Moser, J. (1997). Die Wirkung von Musikinstrumenten in psychotherapeutischen Prozessen. In L.
Müller & H. G. Petzold (Eds.), Musiktherapie in der klinischen Arbeit (Vol. 16, pp. 186–207).
Stuttgart: Gustav-Fischer.

Patrick, G. (1999). The effects of vibroacoustic music on symptom reduction. IEEE Engineering in
Medicine and Biology Magazine, 18(2), 97–100. doi:10.1109/51.752987

Pekala, R. J. (1991). Quantifying consciousness: An empirical approach. New York: Plenum Press.
Punkanen, M., & Ala-Ruona, E. (2012). Contemporary vibroacoustic therapy: Perspectives on

clinical practice, research, and training. Music and Medicine, 4(3), 128–135. doi:10.1177/
1943862112445324

Raghunathan, T. E., Rosenthal, R., & Rubin, D. B. (1996). Comparing correlated but nonoverlapping
correlations. Psychological Methods, 1(1), 178–183.

Rittner, S. (1997). Die Arbeit mit dem Ganzkörpermonochord in der Psychotherapie. In L. Berger
(Ed.), Musik, Magie und Medizin (Vol. 1, pp. 110–117). Paderborn: Junfermann.

Rittner, S., & Fachner, J. (2004). Klang und Trance im EEG – Brainmapping
mit dem Ganzkörpermonochord im therapeutischen setting. Musiktherapeutische Umschau,
25(1), 70–80.

Rogers, D. R. B., Ei, S., Rogers, K. R., & Cross, C. L. (2007). Evaluation of a multi-component
approach to cognitive-behavioral therapy (CBT) using guided visualizations, cranial electrother-
apy stimulation, and vibroacoustic sound. Complementary Therapies in Clinical Practice, 13(2),
95–101. doi:10.1016/j.ctcp.2006.10.002

96 H. SANDLER ET AL.

http://dx.doi.org/10.1002/14651858.CD007142.pub2
http://dx.doi.org/10.1016/S0926-6410(00)00086-0
http://dx.doi.org/10.1016/j.ctim.2012.07.002
http://dx.doi.org/10.1016/j.ctim.2012.07.002
http://dx.doi.org/10.1001/archpsyc.1966.01730150001001
http://dx.doi.org/10.1186/1471-244X-8-41
http://dx.doi.org/10.1186/1471-244X-8-41
http://dx.doi.org/10.1109/51.752987
http://dx.doi.org/10.1177/1943862112445324
http://dx.doi.org/10.1177/1943862112445324
http://dx.doi.org/10.1016/j.ctcp.2006.10.002


Rose, J.-P., & Wies, J. (2008). Sound meditation in oncological rehabilitation – a pilot study of
a receptive music therapy group using the monochord. Forschende Komplementärmedizin,
16(6), 335–343.

Rux, M. (2002). Erprobung der deutschen Übersetzung des Phenomenology of Consciousness Inventory
von Pekala: Normwerte, Gütekriterien, Änderungsvorschläge. Gießen: Universität Gießen.

Sandler, H., Tamm, S., Klapp, B., & Bösel, R. (2008). Das Ganzkörper-Monochord. Zeitschrift Für
Musik-, Tanz- Und Kunsttherapie, 19(3), 110–120. doi:10.1026/0933-6885.19.3.110

Sandler, H., Tamm, S., Rose, M., Klapp, B. F., & Bösel, R. (in press). Positive emotional experience –
induced by vibroacoustic stimulation using a Body Monochord in patients with psychosomatic
disorders – is associated with an increase in EEG-theta and a decrease in EEG-alpha power.
Manuscript submitted for publication.

Singh, V. P., Rao, V., Prem, V., Sahoo, R. C., & Keshav Pai, K. (2009). Comparision of the
effectiveness of music and progressive muscle relaxation for anxiety in COPD – A randomized
controlled pilot study. Chronic Respiratory Disease, 6(4), 209–216.

Smith, J. C., Amutio, A., Anderson, J. P., & Aria, L. A. (1996). Relaxation: Mapping an uncharted
world. Biofeedback and Self-Regulation, 21(1), 63–90. doi:10.1007/BF02214150

Smolen, D., Topp, R., & Singer, L. (2002). The effect of self-selected music during colonoscopy on
anxiety, heart rate, and blood pressure. Applied Nursing Research, 15(3), 126–136. doi:10.1053/
apnr.2002.34140

Sopchak, A. L. (1955). Individual differences in responses to different types of music, in relation to
sex, mood, and other variables. Psychological Monographs, 69(11), 1–20.

Spitzer, M., Rath, F., & Groen, G. (2005). Music and subjective well being – prelimanary results on
use of a sound bed in depressive patients. Nervenheilkunde, 24(3), 198–202.

Spitzer, R. L., Kroenke, K., Williams, J. B., & Löwe, B. (2006). A brief measure for
assessing generalized anxiety disorder: The GAD-7. Archives of Internal Medicine, 166(10),
1092–1097.

Stumpf, A., Braunheim, M., Heuft, G., & Schneider, G. (2010). Alters-, geschlechts- und diagnose-
gruppen-spezifische Unterschiede in den Körperkonzepten bei Patienten einer psychosoma-
tischen Ambulanz. Zeitschrift Für Psychosomatische Medizin Und Psychotherapie, 56(3), 283–
296. doi:10.13109/zptm.2010.56.3.283

Summer, L. (2002). Music consciousness: The evolution of guided imagery and music. Gilsum, NH:
Barcelona Publishers.

Tart, C. T. (1980). A systems approach to altered states of consciousness. In J. M. Davidson & R. J.
Davidson (Eds.), The psychophysiology of consciousness (pp. 243–270). New York, NY: Plenum
Press.

Timmermann, T. (1989). Das Monochord – eine Wiederentdeckung. Musiktherapeutische Umschau,
10(4), 308–320.

Vaitl, D., Birbaumer, N., Gruzelier, J., Jamieson, G. A., Kotchoubey, B., Kübler, A., . . . Weiss, T.
(2005). Psychobiology of altered states of consciousness. Psychological Bulletin, 131(1), 98–127.
doi:10.1037/0033-2909.131.1.98

Weeks, B. P., & Nilsson, U. (2011). Music interventions in patients during coronary angiographic
procedures: A randomized controlled study of the effect on patients’ anxiety and well-being.
European Journal of Cardiovascular Nursing, 10(2), 88–93. doi:10.1016/j.ejcnurse.2010.07.002

Wheeler, B. L. (1985). Relationship of personal characteristics to mood and enjoyment after hearing
live and recorded music and to musical taste. Psychology of Music, 13(2), 81–92. doi:10.1177/
0305735685132002

White, J. M. (1999). Effects of relaxation music on cardiac autonomic balance and anxiety after
myocardial infarction. American Journal of Critical Care, 8(4), 220–230.

Zeuch, A. (1999). Schöpfer eigener Wirklichkeiten. Die Klangmeditation mit dem Monochord.
Zeitschrift Für Musik-, Tanz- Und Kunsttherapie, 10(4), 175–185. doi:10.1026//0933-
6885.10.4.175

NORDIC JOURNAL OF MUSIC THERAPY 97

http://dx.doi.org/10.1026/0933-6885.19.3.110
http://dx.doi.org/10.1007/BF02214150
http://dx.doi.org/10.1053/apnr.2002.34140
http://dx.doi.org/10.1053/apnr.2002.34140
http://dx.doi.org/10.13109/zptm.2010.56.3.283
http://dx.doi.org/10.1037/0033-2909.131.1.98
http://dx.doi.org/10.1016/j.ejcnurse.2010.07.002
http://dx.doi.org/10.1177/0305735685132002
http://dx.doi.org/10.1177/0305735685132002
http://dx.doi.org/10.1026//0933-6885.10.4.175
http://dx.doi.org/10.1026//0933-6885.10.4.175


Appendix

Original dimensions and items of the PCI (Pekala, 1991) for the self-rating of subjective experience
during the treatments with Body Monochord and CD music used in this study. More precise
meanings of the dimensions are written in brackets. The dimension “Feeling of safety” was added
by the author.

Body image (dissolution
of physical boundaries)

I continually maintained a very
strong sense of separation between
myself and the environment.

I experienced intense unity with the
world; the boundaries between me
and my environment dissolved away.

Time sense (altered sense
of time)

Time seemed to greatly speed up or
slow down.

Time was experienced with no
changes in its rate of passage.

Perception (altered
perception of the
surroundings)

My perception of the world
changed drastically.

I noticed no changes in my perception
of the world.

Meaning (transcendental
experience)

I had an experience which I would
label as very religious, spiritual, or
transcendental.

I did not have any experience which I
would label as religious, spiritual or
transcendental.

Joy (feeling of joy) I felt ecstatic and joyful. I felt no feelings of being ecstatic or
joyful.

Love (feeling of
loving-kindness)

I felt intense feelings of
loving-kindness.

I felt no feelings of loving-kindness.

Sex (sexual excitement) I was not aware of any sexual
feelings.

I experienced very strong sexual
feelings.

Anger (feeling of anger) I felt very angry and upset. I felt no feelings of being angry or
upset.

Fear (feeling of fear) I felt very frightened. I felt no emotions of being frightened.
Sadness (feeling of sadness) I felt very, very sad. I felt no feelings of sadness

whatsoever.
Imagery amount (amount
of imagery)

I experienced a great deal of visual
imagery.

I experienced no visual imagery at all.

Imagery vividness (intensity
of imagery)

My imagery was very vague and
dim.

My imagery was as clear and vivid as
objects in the real world.

Direction of Attention
(inwardly directed
attention)

My attention was totally directed
toward the environment around
me.

My attention was totally directed
toward my own internal subjective
experience.

Absorption (ability of
concentration)

I was forever distracted and unable
to concentrate on anything.

I was able to concentrate quite well
and was not distracted.

Self-awareness (reduced
self-awareness

I maintained a very strong sense of
self-awareness the whole time.

I did not maintain a very strong sense
of self-awareness at all.

Altered state of Awareness
(altered state of
consciousness)

My state of consciousness was not
any different or unusual from what
it ordinarily is.

I felt an extremely different and
unusual state of consciousness.

Volitional control (release
of control)

I relinquished control and became
receptive and passive to what I was
experiencing.

I was wilfully controlling what I was
experiencing.

Arousal (relaxation) I felt no feelings of tension or
tightness at all.

I felt tense and tight.

Safety (feeling of safety) I felt intense feelings of safety and
security.

I felt no feelings of safety and security.
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