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 Group settings can help participants change from a passive role in the 
group to one of helpful leadership (Barker & Brunk, 1991).  

 Music therapy can affect the mood positively (Nayak, et al., 2000) 
 Music therapy is a powerful helper in improving communication, 

general behavior, and musical behavior (Purdie, et al., 1997).  
 Music therapy can help to improve emotional stability, clarity of 

thought, spontaneous interaction, motivation and co-operation (Nayak, 
et al., 2000). 

 Group sessions appear to have stronger effects on social interaction than 
individual therapy (Wheeler et al., 2003).  

 Music therapy can move a participant towards integration and 
conventional interaction (Gilbertson & Aldridge, 2008, p.141)  

 Individual music therapy has an impact on motivation (Wheeler et al., 
2003).  

 
All the RCT studies reported problems with randomization due to ethics and 
practicalities. There was also great diversity in the outcome measure used on 
interpersonal interaction in music therapy research; the Relationship Change 
Scale and Behavior Rating scale being the only standardized measures.   
 
The next section is a review of research on interpersonal communication where 
the intervention is not music therapy.  

2.5 Studies on interpersonal communication in 
neurorehabilitation 
This section is a review of literature from other clinical fields than music 
therapy that have dealt with interpersonal communication competencies in 
neurological rehabilitation. The aim of the review has been to identify research 
methodologies and data collection instruments appropriate for this study. 
Therefore, the structure of this review is similar to the previous one.   
 
The literature reviewed is identified through the literature search and search-
word combinations (Interpersonal, competence, skill, neurology, and brain) and 
resources described in Appendix 1. The search and exclusion resulted in 19 
studies on ABI and interventions addressing interpersonal interaction.   

2.5.1 Interventions from other professions in studies on interpersonal 
communication in neurorehabilitation 
The interpersonal communication interventions conducted in most of the 
identified studies from other allied health professions involved reinforcement 
of positive interactions of the person with ABI (Brotherton, Thomas, Wisotzek, 
& Milan, 1988; Burke & Lewis, 1986; Gajar, Schloss, Schloss, & Thompson, 1984; 
Godfrey & Knight, 1988; Lewis, Nelson, Nelson, & Reusink, 1988; Yuen, 1997; 
Zencius, Wesolowski, & Burke, 1990).  
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3. Quantity 
4. Quality 
5. Internal relation 
6. External relation  
7. Clarity of expression  
8. Social style 
9. Subject matter  
10. Aesthetics  

The summary sub-scales are rated based on level of impairment on a six-point 
likert-scale (normal, very mildly impaired, mildly impaired, moderately 
impaired, severely impaired, or very severely impaired), and scored 0 to 5. The 
84 problematic behavior items are scored on a four-point likert-scale (not at all, 
occasionally, often, almost always or always) and scored as 0 to 3 (Linscott, et 
al., 1996). 
 
The Behaviorally Referenced Rating System of Intermediate Social Skills 
(BRISS) was used in (Marsh & Knight, 1991). The BRISS is a rater tool that 
evaluates deficits in social behavior on both verbal and nonverbal components. 
It consists of 11 scales, five dealing with the nonverbal aspects of social skills 
(e.g. eye contact, gestures) and six dealing with verbal aspects (Language, 
Speech Delivery, Conversation Structure, etc.) (Flanagan, et al., 1995). Flanagan 
et al. (1995) report that the BRISS has good construct validity and internal 
consistency as well as a good inter-rater reliability, though they do not give any 
details.  
 
A number of non-standardized tools (i.e. where the respective researchers have 
constructed subgroups and items) on interpersonal behavior or audio/video 
rating have been identified in this review. They are: 

 Scale of Social Behavior (SSB). A blinded rater evaluates video of the 
participants, assessing speech fluency, voice quality, conversational 
fluency, topic interest, statement orientation (positive/negative), facial 
expression, eye contact, and body gestures, using a three point scale 
(Brotherton, et al., 1988). 

 Social Performance (SP). A blinded rater scores video of the participants 
assessing: posture, gestures, gaze, facial expressions, voice volume, tone 
and clarity, feedback to speaker, speech content, use of questions, length 
and ease of speech, plus a rating on assertiveness and anxiety (Johnson & 
Newton, 1987).  

 Target Behaviors (TB). A blinded rater counts three target behaviors in 
four-minute-interval video recordings. Percentage of interaction time is 
calculated. The TB covers loud verbal outbursts, interrupting, and 
nonsensical talk (Burke & Lewis, 1986).  

 Target Behaviors (TB2). A blinded rater counts TB in video recordings of 
an ICC-training card game. The TB2 covers compliments, social 
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interaction, politeness, criticism, social confrontation, and 
question/answers (Braunling-McMorrow et al., 1986). 

 Social Inappropriate Talk (SIT). A blinded rater counts SIT episodes in 
audio recordings of 15, two-minute-long daily conversations (Lewis, et 
al., 1988). 

 Video Analysis tool (VA). A blinded rater assesses 15-minute-long 
interactions using a five point scale, assessing awareness, understanding 
(empathy), facilitative genuineness, self-disclosure, concreteness, 
acceptance of feedback, and attention (Helffenstein & Wechsler, 1982).  

 Frequency Count of Verbal Behavior (FCVB). A blinded rater counts 
three behaviors: complimenting others, asking others questions about 
themselves, and telling others about self. Data is audio recordings of two 
daily 5-minute-long conversations (Schloss, et al., 1985).    

 Response Scoring (RS). A blinded rater scores the frequency of positive 
and negative responses on audio-recordings of structured, mediated 
interaction. The observer counts episodes of: relevant statements, 
agreeing or not but with rationale, relevant questions (positive), no-
response, length of response, off-topic, mumble, joke, or interrupt 
(negative) (Gajar, et al., 1984). 

 
Helffenstein and Wechsler (1982) constructed an Independent Observer Rating 
Scale in the form of a behavioral checklist. Observations were made in the 
evenings as the participants interacted with other participants and staff in the 
communal area. In the Uomoto et al. (1992) study, relatives counted the number 
of weekly anger outbursts. Similarly, in the study by Zencius et al. (1990), 
clinicians counted the number of profanities used each day.  
 
In Table 10, the research tools used in documenting interventions on 
interpersonal competencies in ABI rehabilitation are presented. The columns 
indicate author, year of publication, name of research tool, type of tool; the last 
column presents whether it is a non-standardized tool and what the tool 
assesses. 
   
Table 10 Tools used in documenting interventions on interpersonal 
competencies in ABI rehabilitation 

Author Year Research 
tool 

Type Assesses 

Oddy 
et al.  

1980 Interview Semi 
structured 

Non-standardized. Relatives interviewed about 
the social adjustment, behavior and memory of 
the subjects 

Symptom 
checklist 

SR/self 
eval. quest. 

Non-standardized. Personality changes and 
somatic, sensory, cognitive and psychiatric 
symptoms. 

Brief Q SR/self 
elval.quest.  

Non-standardized. Brief questionnaire on social 
adjustment, motor and sensory sequelae, and 
personality and cognitive deficits 
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Figure 4 Participants flow through the trial

ICCS questionnaires = interpersonal Communication Competence Scale (Staff/relatives and 
Participant versions), AC group = Activity Center group, TG = Training Group (acute injured), 
MT = Music therapy 
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Voice and 
instrumental 

improvisation 

Verbal check in 
 
 

Body awareness 

Vocal warm up 

Structured and improvised 
music making 

Coming from the outside world These activities are described in 
detail later in this chapter. However, 
the format can be seen as a process 
moving from the outside world into 
a personal room of music making, 
and then into the group music 
context as illustrated in Figure 7. 

3.3.3.2 Music therapy room 
The music therapy intervention was 
conducted in the music therapy 
room at Høskoven. The room is 
equipped with chairs, table and a 
bookshelf. The room has a large 
selection of instruments including 
five djembes and other drums 
(including bongos, electrical drum, 
and congas), a drum kit with 
cymbals, electrical and acoustic 
guitars, electrical keyboard and 
piano, pentatonic slit drum 
(sometimes referred to as a 
humdrum) and xylophone, 
kaossilator which is a keyboard played on a 
touchpad (see Figure 6), a gong and two wind 
chimes, electrical bass, different shakers and 
hand percussion instruments, respiration 
instruments (flutes, harmonicas, trumpets, 
melodica, kazoo, etc.), microphones, PA, and 
CD system. The setup of the room is illustrated 
in Figure 8 with music therapist Maria 
Schmidt playing guitar and a participant 
playing djembe.
 
 

Figure 6 Korg Kaossilator 

Figure 7 Illustration of music therapy 
format 
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due to sequence effect. In addition, the effect of the four treatments individually 
(Grp.I-A, Grp.I-B, Grp.II-A, and Grp.II-B) was compared pair-wise to detect if 
one of the groups had a greater effect of either A or B treatment. If one group 
had significantly different results from one treatment, order effects could be 
apparent. 

3.8.2 Analysis of variance (ANOVA) 
ANOVA is a procedure of comparing means in terms of variance with reference 
to a normal distribution. To test whether the effect of 20 music therapy sessions 
on interpersonal communication competences is significantly greater than 
standard rehabilitation alone, the analysis of variance (ANOVA) was applied 
the ICCS-SR data. Since ICC data from Staff and Relatives was collected at four 
time points, the repeated measure ANOVA test was used.   
 
Repeated measures ANOVA is like the one-way ANOVA but for related 
groups, and is an extension of the paired t-test. The repeated measures ANOVA 
is also referred to as a within-subjects ANOVA or ANOVA for correlated 
samples (A. Lund & Lund, 2010). The repeated measures ANOVA tests and 
detects overall differences between related means. When using the ANOVA test 
the dependent variable needs to be continuous (interval or ratio) and the 
independent variable categorical (nominal or ordinal) (A. Lund & Lund, 2010). 
The analysis takes into account within participants correlation. This correlation 
is modeled by a so-called random effect giving each individual an unknown 
intercept score at baseline.  
 
A Repeated Measures ANOVA can be applied to two types of study designs: 1) 
studies that focus on the changes in mean scores over three or more time points, 
or 2) studies that focus on the differences in mean scores in three or more 
conditions. The independent variable has categories called levels or related 
groups. Where measurements are repeated over time, such as when measuring 
changes in ICC due to music therapy or standard rehabilitation, the 
independent variable is time points in treatment. Each level is a specific time 
point/treatment. Hence, for this study, there are four time points. Table 23 is a 
schematic representation of the time-course in the repeated measures design in 
this study. 
 
Table 23 Time course in collected repeated measures 

Time point 1. Time point 2  
Post MT and Std. 
rehab. 

Time point 3 
Pre Std. rehab. and 
MT 

Time point 4    
Post Std.rehab. and 
MT 

ICCS (SR and Par) ICCS (SR and Par) ICCS (SR and Par) ICCS (SR and Par) 
Grp. I Pre MT  
Grp. II Pre Std. 
rehab.  

Grp. I Post MT  
Grp. II Post Std. 
rehab.  

Grp. I pre Std. 
rehab. Grp. II Pre 
MT  

Grp. I Pre MT  
Grp. II pre Std. 
rehab.  
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Table 37 Pairwise comparison with Bonferroni adjustment on ICCS_SR 

(I)Treatment (J) Treatment 

Mean Difference (I-J) Std. Error Sig. 
Pre MT 

 
Post MT 
Pre std.rehab. 

-2.508 1.394 .690 
-2.650 1.801 1.000 

Post std.rehab. -3.325 2.733 1.000 
Post MT 

 
Pre MT 2.508 1.394 .690 
Pre std.rehab. -.142 1.095 1.000 
Post std.rehab. -.817 3.853 1.000 

Pre std.rehab. 
 

Pre MT 2.650 1.801 1.000 
Post MT .142 1.095 1.000 
Post std.rehab. -.675 3.840 1.000 

Post std.rehab. 
 

Pre MT 3.325 2.733 1.000 
Post MT .817 3.853 1.000 
Pre std.rehab. .675 3.840 1.000 

Pooled data for Groups I and II, ICCS_SR=interpersonal communication competence scale staff 
and relatives evaluation 
 
The next section presents the ANOVA analyses of the ICCS_SR subscale scores. 

4.2.2 Results on ICCS_SR sub-groups 
The ten ICCS_SR subscales have been subjected to an ANOVA to detect 
whether 20 music therapy sessions or 25 weeks of standard rehabilitation have 
a significant effect on any of the interpersonal communication competence scale 
subscales. Since all measurements were based on a summation of three ICCS 
items and ratings from two or more staff and relatives, the sub-group scores 
were treated as parametric data (see Section 3.8.1).  
 
The Mauchly's test of sphericity indicates that sphericity is violated in two of 
the subscale scores; Empathy (p=.006) and Social relaxation (p=.034). A 
Greenhous-Geisser correction was therefore used on those two ANOVA 
calculations.  
 
The repeated measures ANOVA with Greenhouse-Geisser correction on 
ICCS_SR_EMP and ICCS_SR_SOC determined that interpersonal 
communication competences in everyday life as measured by staff and relatives 
were not significantly different between treatments on those two subscales.  

 ICCS_SR_EMP   F(1.42, 9.92)=.218, p=.733  Partial eta-squared ES .030 
 ICCS_SR_SOC  F(1.38, 9.68)=1.762, p=.221   Partial eta-squared ES .201 

 
The repeated measures ANOVA on the eight remaining subscales indicate that 
none of the ICCS_SR subscales scores differed significantly.  

 ICCS_SR_DIS  F(3,21)=2.461, p=.091  Partial eta-squared ES .260 
 ICCS_SR_ASS  F(3,21)=1.895, p=.161 Partial eta-squared ES .213 
 ICCS_SR_INT  F(3,21)=.081, p=.970 Partial eta-squared ES .011 
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SUP=supportiveness in music, IMM=immediacy in music, ENV=environmental control in 
music.  
 
Table 45 Descriptive statistics ICCS_MusRat_ total and subscales 

 Mean N Std. Deviation Std. Error Mean 
ICCS_MusRat_Total pre 114.19 8 12.970 4.585 
ICCS_MusRat_Total post 116.75 8 12.820 4.533 
ICCS_MusRat_DIS pre 12.19 8 1.831 0.647 
ICCS_MusRat_DIS post 12.25 8 1.389 0.491 
ICCS_MusRat_EMP pre 10.31 8 3.172 1.122 
ICCS_MusRat_EMP post 9.69 8 2.828 0.999 
ICCS_MusRat_SOC pre 13.63 8 1.126 0.398 
ICCS_MusRat_SOC post 13.94 8 1.178 0.417 
ICCS_MusRat_ASS pre  11.75 8 2.535 0.896 
ICCS_MusRat_ASS post 11.19 8 3.058 1.081 
ICCS_MusRat_INT pre 10.13 8 2.560 0.905 
ICCS_MusRat_INT post 11.25 8 2.018 0.713 
ICCS_MusRat_ALT pre 12.19 8 1.534 0.542 
ICCS_MusRat_ALT post 12.75 8 1.711 0.605 
ICCS_MusRat_EXP pre 10.50 8 2.521 0.891 
ICCS_MusRat_EXP post 10.19 8 2.404 0.850 
ICCS_MusRat_SUP pre 9.44 8 2.456 0.868 
ICCS_MusRat_SUP post 10.50 8 2.330 0.824 
ICCS_MusRat_IMM pre 10.94 8 1.635 0.578 
ICCS_MusRat_IMM post 11.69 8 2.086 0.738 
ICCS_MusRat_ENV pre 13.13 8 1.126 0.398 
ICCS_MusRat_ENV post 13.31 8 1.132 0.400 
Pooled data for Groups I and II, ICCS=Interpersonal Communication Competence Scale, 
MusRat=blinded musical rater evaluation, DIS=self-disclosure in music, EMP=empathy in 
music, SOC=social relaxation in music, ASS=assertiveness in music, ALT= alter centrism in 
music, INT= interaction management in music, EXP= expressiveness in music, 
SUP=supportiveness in music, IMM=immediacy in music, ENV=environmental control in 
music.  
 
Group I had a pre music therapy ICCS_MusRat mean of 106.13 (SD=13.08) and 
changed to a mean score of 109.75 (SD=4.63). Group II started with a mean 
score of 122.25 (SD=6.93) and reached a mean of 123.75 (SD=15.21). These 
results indicate that Group II generally had better ICC in music, both pre and 
post music therapy, than Group I. 

4.3.3 Results on ICCS_MTP (Music therapy Participant) 
The participants evaluated their own interpersonal musical communication 
competencies using the ICCS_MTP right after the four assessment exercises. All 
ICCS_MTP scores are presented in Appendix 23. A paired-samples t-test was 
used to test whether the participants interpersonal communication 
competencies in music increased from pre music therapy to post music therapy. 
 
Results from the test showed no significant difference in the total scores for 
ICCS_MTP pre (M=112.50, SD=15.03) to post 20 music therapy sessions 
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Appendix 2 Power points from participant information 
session at Høskoven 
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Appendix 3 Information letter to participants and 
relatives (translated) 

Participant Information 
Participants at Høskoven has over the last 5 years, as part of their rehabilitation, 
been offered music therapy. Music therapy is offered based on a assessment of 
needs and participant motivation. In Denmark there have until now been few 
studies documenting the effects of music therapy in the neurological 
rehabilitation. Therefore, I allow myself to ask you if you and your family will 
participate in a music therapy research project in collaboration with Høskoven 
and Aalborg University. Focus of research is interaction between people, both 
in music and everyday life.  
 
The music therapy is based on your needs. It is this project's hypothesis that in 
parallel with retraining language, concentration, relaxation, emotions, motor 
skills, rhythm and voice, etc. we simultaneous entrain interactional skills. 
Competencies that have to do with; listening,  giving and taking, show 
openness, feel empathy, and be present, and so on. Music therapy be based on 
your rehabilitation needs and activites pland together with your music 
therapist. It is not a prerequisite that you can sing and play to benefit from 
music therapy. 
 
The typical work in music therapy can be divided into three categories. 
 
1) Physiological 

a) Voice and speech 
b) Training of paralysis, etc. on instruments 
c) Rhythm / pace (walking and arms, etc.) 
d) Motor Control 
e) Endurance 

2) Cognitive 
a) Language 
b) Memory 
c) Arousal 
d) Awareness 

3) Psychological 
a) Social Interaction 
b) Communication and validating feelings 
c) Experience Formation around loss and new life situations 
d) Existential themes, eg 

i) initiative and responsibility 
ii) unity and separation 
iii) to find meaning in something that seems pointless 
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Project participants will be divided into two groups - one intervention group 
receiving music therapy + standard rehabilitation and a control group receiving 
standard rehabilitation. Whether you come in one or another group depends on 
a professional assessment of whether you will benefit from music therapy offer. 
If you are assigned AC you will start with either music therapy or have to wait 
for half a year to begin.  
 
All participants and their relatives will be required to complete two 
questionnaires with 25-week interval. If you are assigned AC it will be four 
times. One questionnaire is about your rehabilitation needs, the other is about 
interpersonal communication competencies. It takes approx. 15 minuts to fill 
them both. 
 
Those participants who receive music therapy will also be involved in two 
music communication assessment sessions. I will take place in one of the first 
and the last session. In the sessions you will get through four musical 
improvisation exercises. The idea of the exercises is that we must see what 
you're are good ad when you interact in music. After the last exercise you will 
be asked to fill in a questionnaire on you musical interaction.  
 
Your Rights 
Your participation in the research project is completely voluntary, and before 
you may sign the consent form, you must have both written and oral 
information about the project. 
 
You may at any time orally, in writing or by other clear indication withdraw 
your consent to return and thus withdraw from the project. Even if you 
withdraw your consent, this does not affect your right to present or future 
treatment or any other of your rights. 
 
You are entitled to consideration before you commit to participate. Information 
about your health, which appears in the project are covered by professional 
secrecy. The same applies to other private affairs and other confidential 
information about you. 
 
Keeping information about you is governed by the Act on Processing of 
Personal Data and Health Act. 
 
You have the opportunity to gain access by public Law. This means that you 
can have access to view all documents pertaining to your participation in the 
project, except for the parts that contain confidential information about others. 
 
Information 
Research will result in various articles, presentations and a dissertation to be 
published. 
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The project is reported to the research ethics committee of North Jutland and 
data monitoring. 
 
As a researcher and music therapist, I follow the ethical guidelines of music 
therapists (www.musikterapi.org). They undertake to accommodate the 
participants' interests ahead of other interests. If you are interested in by getting 
more knowledge about music therapy, please feel free to write to me. 
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Appendix 5 Original ICCS by Rubin and Martin (1994) 
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Appendix 6 Conjunction of Danish translation of the 
ICCS by Bonde, Ridder, and Hald 
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instrument some years ago and you might want to contact him about it. 
Observers can suffer from reliability problems (unrelated to the scale) and 
would require training, probably. Hope you find this helpful. 
 
Sincerely, 
Rebecca Rubin 
 
1.12.2008 Søren wrote 
Dear Rebecca 
 
Thank you for your mail. I hope you had a well spent holly day in Hawaii. I got 
a mail  from Matt early last week - He gave me some good info as well. So I am 
more than happy.  
I will let you know if and how I'll use the ICCS. 
 
Sincerely 
Søren 
 
10.01.2009 Søren wrote 
 
Dear professor Rubin and Martin  
 
Thank you all your help so fare. I hope that you are enjoying the season. The 
translation process is moving on, so fare I have translated ICCS into Danish, 
and had a English friend translate it back to English. If you have the time, I 
would like to have your comments on the differences between the original and 
the translated. Most of the questions are very alike, but question 17 and 22 need 
some attention. If you have no comments I would like to hear that too.  
 
I have attached the document "Original and translated.doc" where I would like 
you to write your comments.  
Beside that I have attached the Danish version for your amusement.  
 
Thank you once again  
 
Søren Hald 
 
20.03.2009 Rubin wrote 
 
Dear Soren,  
 
I've made a few suggestions (in bold inside your document). I hope this helps.  
Becky Rubin 
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Thank you Becky 
 
I take your comments and help as an approval of the acquired brain injury 
version of the ICCS. 
Soon there will be a ICCS- in Music Therapy version as well. I am still working 
on it but have attached the first draft. 
 
In my research I hope to find parallels between people with ABI Interpersonal 
skills in music therapy and Interpersonal skills in general life. 
 
Constructing a matching questionnaires (ICCS-MT) gives me the possibility to 
compare interpersonal skills in the two settings. Beside the questionnaires I will 
conduct video analysis and interviews. 
 
Best regards 
Søren 
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Appendix 9 Layout of Danish ICCS_Par (items in random 
order) 














































































