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background
KAMUTHE is a  video microanalysis system which ob-
serves preverbal communication within the music thera-
py setting. This system is indicated for children with au-
tism spectrum disorder (ASD) or multiple disabilities. The 
purpose of this study was to translate, adapt to Brazilian 
Portuguese language and analyze some psychometric 
properties (reliability and validity evidence) of KAMUTHE 
administration in Brazil for individuals with ASD.

participants and procedure
Translation, back translation, analysis by judges, and pilot 
application were performed to obtain evidence of content 
and face validity. The second part of this study was to ad-
minister KAMUTHE in 39 consecutive children with ASD. 
An individual session of improvisational music therapy 
was applied to assess the different behaviors included in 
KAMUTHE. The intra-rater reliability, concurrent validity 
and convergent validity were analyzed.

results
Translation and cross-cultural adaptation were followed 
and some cultural adaptations were needed. Inter-rater re-

liability was very good (ICCs 0.95-0.99) for the three child’s 
behaviors analyzed. Criteria validity with a moderate neg-
ative association was found (r = –.38, p = .017) compar-
ing the behavior “Gazes at therapist” and the level of ASD 
along with the Childhood Autism Rating Scale (CARS). 
Convergent validity was established between the behavior 
“Gazes at therapist” and the two nonlinguistic communi-
cation scales (social interaction and interests) of the Chil-
dren’s Communication Checklist (CCC) with a moderate 
correlation (r = –.43, p = .005).

conclusions
The administration of the KAMUTHE video microanaly-
sis system showed positive results in children with ASD. 
Further studies are needed to improve the reliability and 
validity of the instrument in Brazil.
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Background

Children with autism spectrum disorder (ASD) differ 
in terms of level and characteristics of preverbal com-
munication (DiStefano &  Kasari, 2016; Woynaroski 
et al., 2016). Abnormalities in some brain structures 
(e.g. basal ganglia and mirror neuron system – MNS) 
(Chugani, 2012), number of treatments, the impact of 
family and peer relationships and cognitive impair-
ments could directly affect the functioning of pre-
verbal communication in this population (Travers et 
al., 2012). Common impairments in this area among 
children with ASD include difficulties in expression 
and comprehension of gestures, facial expressions 
and vocalizations (Boucher, 2012; Farmer, 2016). 
These children usually exhibit some kind of vocal 
sounds (Prelock & Nelson, 2012; Stewart et al., 2016). 
However, these sounds could not present an inten-
tion to communicate (Grossi, Marcone, Cinquegrana, 
& Gallucci, 2012). One example of this case is echo-
lalia, where there is speech repetition of information 
heard externally (Grossi et al., 2012). Children with 
ASD display deficits to infer emotional states (anger, 
sadness and joy, for example) from facial expres-
sions (Brewer et al., 2016; Carter, Hyde, Williams, 
& Hodgins, 2016). In relation to gestures, these chil-
dren might exhibit pacing, hand-flapping or clapping 
as well as head shaking (Aldaqre, Schuwerk, Daum, 
Sodian, & Paulus, 2016; Dimitrova, Özçalışkan, & Ad-
amson, 2016). A  core nonverbal deficit in children 
with ASD is limited joint attention behaviors (Mun-
dy, Kim, McIntyre, Lerro, &  Jarrold, 2016; Murza, 
Schwartz, Hahs‐Vaughn, &  Nye, 2016). Joint atten-
tion involves coordinated and mutual attention be-
tween two people toward an object or event through 
eye gaze, pointing or showing (Kasari, Gulsrud, Free-
man, Paparella, &  Hellemann, 2012). Children with 
low functioning ASD could ignore the presence of 
objects and/or events in some cases, which decreased 
the possibilities of interaction (Boucher, 2012).

Music interaction as a nonverbal means of com-
munication may build a framework to assess children 
with ASD (Bergmann & Burghardt-Distl, 2016; Caria, 
Venuti, & de Falco, 2011). These children display par-
ticular characteristics in auditory functioning with 
normal processing of the primary auditory cortex 
(related to music) and a  decrease in the secondary 
auditory cortex (related to speech) (Kujala, Lepistö, 
& Näätänen, 2013; Ludlow et al., 2014; Samson et al., 
2011). In this sense, music might facilitate commu-
nication skills providing a comprehensive means to 
engage (Wigram, 2010; Wigram & Gold, 2006). More-
over, there is evidence to suggest that many individ-
uals with ASD show a preference for music and are 
able to understand simple and complex emotions (Al-
len, Davis, & Hill, 2013; Molnar‐Szakacs & Heaton, 
2012). In other words, there is a dissociation between 

emotional recognition abilities in musical and so-
cial domains in children with ASD (Molnar‐Szakacs 
& Heaton, 2012). As an example, the MNS, which ex-
hibits abnormalities in individuals with autism and 
is involved in emotional recognition, might be en-
gaged in the musical experiences, because these ex-
periences activate brain regions that overlap with the 
MNS (Koelsch, 2009; Wan, Demaine, Zipse, Norton, 
& Schlaug, 2010). In summary, the music assessments 
allow one to verify some nonverbal skills which 
would not be possible without music making in chil-
dren with ASD, because the particular auditory pro-
cessing (more connected with music) and the emo-
tional recognition linked to music experiences create 
different possibilities to engage in comparison with 
the traditional assessments (Wigram, 2002; Wigram 
& Lawrence, 2005). The Cochrane review published 
by Geretsegger, Elefant, Mössler, and Gold (2014) 
provided evidence that music therapy may help chil-
dren with ASD to improve their skills in areas that 
constitute the core of the condition including social 
interaction, verbal communication, initiating behav-
ior, and social-emotional reciprocity. Music therapy 
may also help to enhance non-verbal communica-
tion skills within the therapy context. In the last 17 
years music therapy (MT) has presented evidence of 
the use of music to assess nonverbal communication 
according to different tools and by three explicit mu-
sic-based diagnostic instruments: Wigram’s Harper 
House Music Therapy Assessment (Wigram, 2000), 
Music Therapy Diagnostic Assessment (MTDA) (Old- 
field, 2006) and Music Based Scale for Autism Diag-
nostics (MUSAD) (Bergmann et al., 2015). Among 
those assessment tools (including the explicit mu-
sic-based diagnostic instruments), only a few of them 
have emerged with acceptable psychometric prop-
erties (Mauat, Gattino, & Riesgo, 2014). The MUSAD 
presented the best psychometric properties, showing 
a complex analysis of test-retest reliability, and con-
firmatory factor analysis (Bergmann et al., 2015).

KAMUTHE assessment

KAMUTHE (KAtegoriensystem MUsikTHErapie) is 
a video microanalysis system which observes pre-
verbal communication within the MT setting (Plahl, 
2004). This system is indicated for children with 
ASD or multiple disabilities (Plahl, 2007). This mea-
surement tool displays a very detailed coding sys-
tem to assess the client’s and music therapist’s pre-
verbal behaviors. The communicative behaviors of 
the child are categorized into gaze, musical activity, 
vocalizations and gestures (Table 1). The behavior of 
the music therapist is categorized into musical, ver-
bal and nonverbal communicative behavior. Tables 1  
and 2 describe the music therapist’s and child’s be-
haviors, respectively. In addition, the microanalysis 
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rating is based on frequency and duration of differ-
ent behaviors.

The KAMUTHE application is divided into the 
following steps (Plahl, 2007): 1) Defining and select-
ing the sample of sequences within the MT sessions 
(parts of the session that will be analyzed), 2) Choos-
ing the program of analysis and technique of coding 
(software or method used), 3) Training application of 
category system and assessing reliability (inter-rat-
er) and 4) Analyzing different parameters at a micro 
level (frames, seconds and minutes). The theoretical 
framework for the construction of the category sys-
tem stemmed from the communicative modalities of 
the concept of music in Orff Music Therapy (Plahl, 
2007). These modalities are related to the ancient 
concept of musiké – comprising word, sound and 
movement as verbal, musical and nonverbal modal-

ities. Thus, all musical activities have been defined 
as communicative activities comprising each kind 
of sound expression through voice or instrument or 
movement expression. In constructing the category 
system for MT, KAMUTHE, it took into account the 
findings of Towle, Farran and Comfort (1988), who 
gave considerations on observational coding sys-
tems in the interaction between parents and children 
with multiple disabilities (Towle, Farran, & Comfort, 
1998). Relating to psychological concepts of interac-
tion and transaction, formal criteria in constructing 
the category system were: 1) possible interaction 
units and their possible functions in the MT process 
and 2) patterns of reference and regulation in MT and 
their dimensions in time.

According to the statements above, the purpose 
of this study was to translate, adapt to Brazilian 

Table 1

Communication categories of the music therapist

Musical behavior Verbal behavior Nonverbal behavior

MUS > 1
Vocalizing

VER > 1
Verbal comment

NON > 1
Gesturing

MUS > 2
Playing on instruments

VER > 2
Praising the child

NON > 2
Offering an instrument

MUS > 3
Singing a song

VER > 3
Asking the child

NON > 3
Moving an instrument

MUS > 4
Singing a song and
accompanying on an instrument

VER > 4
Inviting the child

NON > 4
Moving the child

Table 2

Communication categories of the child

Gaze Play/musical activity Vocalizations Gestures

BLI > 1
Gazes at instrument

SPI > 1
Touching an instrument

VOK > 1
Vocalizing

GES > 1
Conventional

gesture

BLI > 2
Gazes at therapist’s face

SPI > 2
Creating sound with  

an instrument

VOK > 2
Singing

GES > 2
Unconventional

gesture

BLI > 3
Gazes at an object

SPI > 3
Playing with objects

VOK > 3
Talking

BLI > 4
Gazes at therapist

SPI > 4
Moving instruments  
on arms (e.g. bells)

VOK > 4
Laughing

BLI > 5
Gazes at mother/father

SPI > 5
Moving rhythmically

VOK > 5
Moaning

BLI > 6
Gaze around the room

SPI > 6
Guided by therapist  

in moving

VOK > 6
Crying
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Portuguese language and analyze some psychomet-
ric properties (reliability and validity evidence) of 
KAMUTHE administration in Brazil for individuals 
with ASD. 

Participants and procedure

KAMUTHE translation  
and cross-cultural adaptation

The different methods of translation and cross-cultur-
al adaptation (Guillemin, Bombardier, & Beaton, 1993; 
Sperber, 2004; Wild et al., 2005) differ along with the 
general characteristics of the instrument (e.g., type of 
instrument, fulfillment by the client or therapist), lev-
el of complexity (which may include simple or com-
plex analysis in terms of content validity evidence), 
the presence of an external committee to analyze the 
different translation procedures and the professional 
responsible for carrying out the translation (a special-
ist in translation or an expert in the field related to the 
measurement who is fluent in different languages). 
The KAMUTHE version in Brazilian Portuguese was 
developed combining different models of translation, 
using the operative (with minimum stages included 
in the translation process) method proposed by Sper-
ber (2004) and the proposal established by Guillemim 
et al. (1993) and Wild et al. (2005), who postulate the 
necessity of judges’ analysis.

The translation was carried out in line with the 
following steps: 1) permission from the author of the 
original assessment; 2) the production of two transla-
tors’ versions independently, which were then com-
pared by the researchers who compiled a composite 
version (version 1); 3) back translation into the orig-
inal language by an English native speaker fluent in 
Portuguese and who had not participated in the pre-
vious stages and was not in contact with the original 
text; 4) review of the back translation, harmonization 
with the previous versions and development of ver-
sion 2; 5) review by the expert committee in terms of 
clarity and relevance of each behavior to obtain the 
face validity (a source of content validity evidence) 
and development of version 3; 6) reconciliation and 
development of the final version. The cross-cultural 
adaptation was established during the whole review 
process and in the development of all different ver-
sions (a sources of content validity evidence).

Sample

Children meeting the following inclusion criteria 
were recruited for the study: 1) confirmed diagno-
sis of ASD according to DSM-IV-TR and 2) aged  
between 4.0 and 14.0 years (APA, 2002). The exclu-
sion criteria were intolerance to sounds or music 

and profound hearing loss. The ASD diagnoses were 
assigned by a multidisciplinary team consensus con-
ference according to the DSM-IV diagnostic research 
criteria for autism, Asperger syndrome or pervasive 
developmental disorder – not otherwise specified 
(APA, 2002). The multi-disciplinary team consisted of 
at least one psychiatrist and one neurologist who was 
experienced in the field of ASD. Diagnosis was based 
on all available data, including medical histories, psy-
chiatric and physical examinations, information of 
the Brazilian Childhood Autism Ratting Scale, CARS-
BR (Pereira, Riesgo, &  Wagner, 2008) and in some 
cases, data of the Autism Diagnostic Interview Re-
vised (Becker et al., 2012). With the intention to find 
a Spearman correlation of at least r = .40 between the 
category “Gaze at therapist (BLI > 4)” of KAMUTHE 
and the total score of the Brazilian Childhood Au-
tism Rating Scale (CARS-BR), we estimated a sample 
size of 39 participants for an alpha error of .05 and  
power of .80. The justification for that estimated 
sample size is based on the number of participants 
described in two validation studies in Brazil, specific 
for individuals with ASD. The study of Pereira et al. 
(2008) presented a sample of 60 participants and that 
of Becker et al. (2012) had 20 participants. 

Procedure

Data collection with KAMUTHE was conducted at 
three different special schools that specialized in ed-
ucational care for children with ASD in Porto Alegre, 
Brazil. In addition to basic education, these specials 
schools offer assessment and treatment for children 
with ASD in speech therapy and occupational thera-
py. Diagnostic classification of ASD was conducted in 
accordance with the diagnostic research criteria for 
mental disorders proposed by DSM-IV (APA, 2002) in 
combination with scores of the Brazilian Childhood 
Autism Rating Scale, CARS-BR (Pereira et al., 2008). 
The KAMUTHE assessment took place in three dif-
ferent rooms (one in each special school). These 
rooms were big and equipped with a predefined set 
of standard MT instruments arranged according to 
the KAMUTHE intervention protocol manual (Gat-
tino, 2012). The KAMUTHE system created by Plahl 
(2007) did not have an intervention protocol. How-
ever, we believe that is necessary to standardize the 
application of a measurement tool in order to facili-
tate the application of KAMUTHE by different music 
therapists and allow the comparison between differ-
ent individuals.

This manual was organized in six activities and 
based on improvisational music therapy (IMT). The 
intervention protocol is composed of one session of 
30 minutes which is based on a session model of the 
Creative Music Therapy Approach (Nordoff-Robbins) 
(Aigen, 2009). In this sense, the session starts with 
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a small conversation with the child and is followed 
by the hello song. At the next 3 moments, the ther-
apist follows the child’s musical-emotional lead, in-
teracting with a guitar, with the objective to create 
music and with musical instruments (one drum, one 
guitar and one piano). The session ends with a good-
bye song and with another small conversation to 
ask the child how the session was. The KAMUTHE 
manual is part of a published dissertation (Gattino, 
2012) and is included as an appendix to this paper. 
The KAMUTHE sessions were carried out by three 
music therapists who were previous trained in the 
intervention protocol.

All sessions were videotaped to allow better ob-
servation of nonverbal behaviors and scoring of 
KAMUTHE as well as to gain material to assess in-
terrater reliability. All observations were carried out 
by two raters and all scorings were carried out after 
all sessions. One rater analyzed 19 sessions while the 
other observed 20 sessions. KAMUTHE raters ana-
lyzed the minutes 5, 10, 15, 20 and 25 of all sessions 
(full five minutes). The inter-rater reliability was de-
termined to establish a similar understanding of the 
KAMUTHE scoring with the analysis of the same  
7 sessions independently by the two different asses-
sors. Within the 12 behaviors for the music thera-
pist and 20 for the child described in KAMUTHE, 
there were selected 3 behaviors addressed to children 
and to music therapists. The reason for this choice 
is because the inclusion of all behaviors would re-
quire a very long analysis that is not the intention 
of this research, whose main goal is to present the 
first validity evidence of KAMUTHE in Brazil. The 
raters analyzed frequency and duration of different 
behaviors in each period of five minutes observed. 
The behaviors of the music therapist were playing on 
instruments (MUS > 2) and singing a  song and ac-
companying on an instrument (MUS > 4). The child’s 
behaviors were singing (VOK > 2), creating sound 
with an instrument (SPI > 2), and gazing at therapist 
(BLI > 4). The reason for choosing these behaviors is 
due to the clear possibility to detect and discern from 
other behaviors included in the KAMUTHE system. 
Moreover, the analysis did not include more behav-
iors in order to increase the quality of the observa-
tions made by the two independent raters.

Other measures

To assess the validity evidence of KAMUTHE the 
subjects were examined with the following two tools: 
the Brazilian Childhood Autism Rating Scale (CARS-
BR) and the Children’s Communication Checklist 
revised (CCC). The Brazilian Childhood Autism Rat-
ing Scale (CARS-BR) (Pereira et al., 2008) is a 15-item 
rating scale that aids in the identification of children 
with autism and that distinguishes them from other 

children with compromised development but without 
autism. The scale assesses behaviors in 14 domains 
usually affected in autism and a single category for 
general impressions of autism. These 15 items are as 
follows: relating to people, imitation, emotional re-
sponse, body use, object use, adaptation to change, 
visual response, listening response, taste, smell, and 
touch response and use, fear or nervousness, verbal 
communication, nonverbal communication, activity 
level, level and consistency of intellectual response 
and, finally, general impressions. The scores assigned 
to each domain vary from 1 (within the limits of nor-
mality) to 4 (severe autistic symptoms). The total score 
varies from 15 to 60 and the cutoff point for autism 
is 30. CARS-BR was conducted in an interview with 
one of the parents of the child with ASD and was 
carried out by one research assessor. The Children’s 
Communication Checklist revised (CCC) (Malerbi, 
2008) is a  70-item checklist that assesses children’s 
communication behaviors (children had to be speak-
ing in multiword phrases) across nine subscales: 
speech, syntax, inappropriate initiation, coherence, 
stereotyped conversation, use of context, rapport, 
social relationships and interests. The last two sub-
scales were called nonlinguistic scales (social inter-
action and interests) and reflected autistic-type be-
haviors that might justify further investigation. Each 
item was a  statement of behavior and respondents 
were asked to judge whether this: definitely applied 
(2 points), applied somewhat (1) or did not apply (0).  
An ‘unable to judge’ option is also available for each 
item. A  score of 132 or below is used as a  cutoff 
point for pragmatic language impairment. The Bra-
zilian translation and validation study of CCC found 
a mean score of 55.87 in typical children for nonlin-
guistic scales (social interaction and interests). In this 
sense, it is expected that individuals with ASD pres-
ent the lowest score.

Data analysis

According to the standards for educational and psy-
chological testing established by the American Ed-
ucational Research Association (AERA), American 
Psychological Association (APA) and National Coun-
cil on Measurement in Education (NCME) published 
in 2014, a  comparative analysis was conducted to 
verify two primary sources of validity evidence with-
in the MT observation assessment instrument: 1) test 
content, 2) relation to other variables and 3) inter-
nal structure (AERA, APA, & NCME, 2014). Validity 
evidence based on test content refers to traditional 
forms of content validity evidence, such as the rating 
of test specifications and test items. In this research 
we carried out the cross-cultural adaptations (con-
ducted during the translation process) and the face 
validity as different sources of test content validly 
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(Conti, Scagliusi, Queiroz, Hearst, &  Cordás, 2010). 
Relation to the variables is a validation process that 
refers to traditional forms of criterion-related validi-
ty evidence, such as concurrent validity. In addition, 
a  comprehensive investigation of the relationships 
among test scores and other variables, such as con-
vergent validity, was conducted. Internal structure 
refers to a statistical analysis of item and score sub-
domains to investigate the primary and secondary (if 
any) dimensions measured by an assessment. Inter-
nal structure evidence could evaluate the “strength” 
or “salience” of the major dimensions underlying 
a measurement tool by the use of statistics to eval-
uate precision such as test reliability, decision accu-
racy and consistency, generalizability coefficients, 
conditional and unconditional standard errors of 
measurement, and test information functions (Car-
pente, Manne, & Gattino, 2016).

Validity evidence based on test content. This 
source of evidence was established by cross-cultur-
al adaptation (described in the KAMUTHE transla-
tion) and by face validity which was carried out by 
an external committee of two experts who observed 
the clarity and relevance of each behavior described 
in KAMUTHE (Gattino, 2012). Clarity was assessed 
by a 5-point Likert scale with the following scoring:  
1 (I did not understand anything), 2 (I just understood 
a small part), 3 (I understood a part), 4 (I understood  
almost everything), and 5 (I understood perfectly 
and I have no doubt). Moreover, the relevance was 
descried by a  4-point Likert scale with the ratings:  
1 (not relevant), 2 (quite relevant), 3 (relevant) and  
4 (really relevant).

Validity evidence based on relations to other vari-
ables. The second part of the validity process includ-
ed concurrent validity. Along with the standards for 
educational and psychological testing (AERA, APA, 

&  NCME, 2014), the concurrent validity deals with 
the degree to which an assessment is correlated with 
a previously validated measure. This source of validi-
ty evidence allows for comparisons of different mea-
sures that represent different but related constructs 
and evaluates measures that are taken at the same 
time. Concurrent validity was established compar-
ing the total scores of CARS-BR with the three chil-
dren’s behaviors analyzed in five minutes (singing, 
creating sound with an instrument and gazing at 
the therapist) in frequency and duration according 
to the Spearman correlation. All comparisons of be-
haviors included from the KAMUTHE system were 
established in line with frequency and duration (in 
seconds) of each behavior.

The next part of the analysis was examining con-
vergent validity. The standards for educational and 
psychological testing (AERA, APA, & NCME, 2014) 
postulate that convergent validity occurs when two 
measures are significantly correlated with each oth-
er, positively or negatively, thus showing evidence 
of similarity or identity of the evaluated constructs. 
Therefore, the scales of the all children’s behaviors 
in five minutes (singing, creating sound with an in-
strument and gazing at the therapist) and music ther-
apist’s behavior in five minutes (playing on instru-
ments and singing a song and accompanying on an 
instrument) were compared with each other through 
the Spearman correlation. In addition, the children’s 
behaviors in five minutes were compared with the 
CCC nonlinguistic scales (social interaction and in-
terests). 

Validity evidence based on internal structure. This 
study also assessed inter-rater reliability where two 
raters analyzed 7 sessions of KAMUTHE assessment 
(18% of all observations) in the three behaviors exam-
ined in the child according to the intraclass correla-
tion coefficient (ICC) (Kim, Wigram, & Gold, 2009). 
The music therapist’s behaviors were not analyzed 
due their explicit observation. 

This research was part of a larger study on the ef-
fects of MT on nonverbal communication of children 
with ASD (Figueiredo, 2014; Gattino, 2012) which 
was approved by the local ethics committee (at Porto 
Alegre Clinical Hospital, Porto Alegre, Brazil) with 
the number 09280 and was conducted according to 
the recommendations of the Declaration of Helsinki 
(Diniz & Corrêa, 2001).

Results

Table 3 presents the sample demographic and clinical 
characteristics of the 39 participants with ASD.

Face validity. In the clarity assessment, it was ex-
pected that 75% of items observed by experts would 
present a score between 4 and 5 (Conti et al., 2010). 
For relevance, it was expected that 75% of the as-

Table 3

Sample demographic and clinical characteristics

Characteristic n (%)

Gender

Male 28 (72)

Female 11 (28)

Age (years)
(mean, ± standard deviation)

11.54 (±3.12)

Education

Special school 38.00 (97.40)

Does not attend school 1.00 (2.56)

General score of CARS-BR
(mean, ± standard deviation)

37.32 (±4.61)

Nonlinguistic CCC scales
(mean, ± standard deviation)

53.53 (±3.80)
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sessed items would present scores between 3 and 4 
(Conti et al., 2010). If these data were not achieved, 
the final review process needed to be revised. The 
analysis of experts obtained the expected scores in 
clarity (75%) and relevance (83%). Minor modifica-
tions were carried in the KAMUTHE instrument af-
ter the analysis of judges.

Concurrent validity. According to the different 
analysis, there was found one statistically signif-
icant result with a  moderate negative association  
(r = –.38, p = .017) comparing the behavior duration of 
“gazes at the therapist” and the level of autism along 
with the Childhood Autism Rating Scale (CARS). In 
other words, the general level of autism assessed by 
the CARS-RS is lower when the child presents more 
manifestations of gazes at the therapist. The other 
comparisons of concurrent validity were not statis-
tically significant.

Convergent validity. The association between the 
child’s and music therapist’s behaviors (in frequency 
and duration) only showed two statistically signifi-
cant results. The result was observed between the be-
haviors “creating sound with an instrument” (SPI > 2) 
and “singing a song and accompanying on an instru-
ment” (MUS > 4) with a correlation for duration of  
r = –.48 (p < .001) and for frequency of r = –.40  
(p < .001). This means that the more the music thera-
pist plays and sings, the less the child participates in 
playing together. For the comparisons of the child’s 
behaviors with the CCC nonlinguistic scales there 
was found only one statistically significant result, 
which was established between the behavior dura-
tion of the “gazes at therapist” and the two nonlin-
guistic communication scales (social interaction and 
interests) of the Children’s Communication Check-
list (CCC) with a  moderate correlation (r = –.43,  
p = .005). This result indicates that when the child dis-
plays more behaviors of “gaze at the therapist” his/
her score in social interaction and interests of CCC 
decreases (lower scores in these two scales represent 
a decrease of autistic communication characteristics).

Inter-rater reliability. All behaviors exhibited very 
good results according to the intraclass correlation 
coefficient (ICC) for frequency and duration. Table 4 
presents the results of inter-rater reliability.

Discussion

The KAMUTHE assessment presented in this article 
is a good proposal, in terms of psychometric proper-
ties, for an instrument to allow the comprehension 
and measurement of the nonverbal communication 
construct. The final version of the instrument pre-
sented a good face validity which allows very good 
intraclass correlation coefficients for inter-rater re-
liability. This evidence of reliability is in consonance 
with the study of Kim et al. (2009), which evaluated 

emotional, motivational and interpersonal respon-
siveness of children with autism using a microanaly-
sis method (ICC of 0.59-0.98). Moreover, these results 
might be explained by the use of an intervention 
protocol manual that standardized the different mo-
ments of MT sessions, facilitating the observation 
of the different raters (Wosch &  Wigram, 2007). In 
relation to the concurrent validity, the study found 
a moderate negative association between the general 
score of CARS-BR and the behavior “gaze at thera-
pist”. The finding is in accordance with the existent 
literature on communication for individuals with 
ASD where distinct publications postulate that gaze 
contact is a  central ability to detect autistic symp-
toms and associated behaviors (d’Arc et al., 2016; 
Pell et al., 2016; Thorup, Nyström, Gredebäck, Bölte, 
&  Falck-Ytter, 2016). Two validated instruments in 
MT (Individual Music-Centered Assessment Profile 
for Neurodevelopmental Disorders and Music-based 
Autism Diagnostics) for children with ASD consider 
gaze contact as a core characteristic to be detected by 
musical interaction (Bergmann et al., 2015; Carpente, 
2014). The two other behaviors analyzed, singing and 
creating a  sound with an instrument, are import-
ant for the music interaction, but perhaps are not 
essential to detect diagnostic traits in children with 
ASD due to the absence of significance in compari-
son with the CARS-BR general scores. Even though 
KAMUTHE uses a  microanalysis perspective, it is 
not possible to claim that KAMUTHE has sensitivity 
to be used as a diagnostic tool. Futures studies (us-
ing other MT assessments together with KAMUTHE) 
need to be performed to confirm this hypothesis. In 
accordance with the convergent validity between the 
behaviors of the music therapist and child, only two 
results showed statistical significance. This results 
indicate a typical situation of an MT assessment ses-
sion (Wigram & Gold, 2006). It is tricky to define in 
a quantitative perspective the difference between the 
musical behaviors from the therapist in relation to 
the child’s interaction (Wosch & Wigram, 2007), and 
even more if the posited situation is the first session 
of the MT assessment (that was the case presented in 
this research). For this reason, Plahl (2007) suggests 

Table 4

Inter-rater reliability 

Child’s behavior Agreement ICC

Creating sound with an  
instrument (SPI > 2)  
frequency/duration

0.99/0.99

Gazes at therapist (BLI > 4) 
frequency/duration

0.95/0.95

Singing (VOK > 2)  
frequency/duration

0.99/0.99
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that the relation between music therapist and the 
child need to be assessed in a qualitative approach, 
which is in line with three principles, resonance, syn-
chronicity and reciprocity, that indicate the level of 
interaction in the musical play. This analysis was not 
carried out in this research, because the intention in 
this first application of KAMUTHE in Brazil was to 
observe all behaviors quantitatively (Kim, Wigram, 
& Gold, 2008; Kim et al., 2009). The moderate neg-
ative association found in the comparison of creat-
ing sound with an instrument (SPI > 2) and singing 
a song and accompanying on an instrument (MUS > 4)  
for frequency and duration point to the difficulty of 
the music therapist to engage the child with ASD in 
the musical play at the beginning of the MT process. 
Therefore, KAMUTHE would help to detect the first 
objectives of the MT assessment related to the musi-
cal play. Wigram, Pedersen and Bonde (2002) suggest 
that one of the uses of the MT assessment is precisely 
to detect goals to be explored in the next MT ses-
sions. The moderate correlation (r = –.43, p = .005)  
established between “gazes at therapist” frequency 
and the two nonlinguistic communication scales (so-
cial interaction and interests) of CCC highlights again 
the capacity of KAMUTHE to identify gaze deficits 
in children with ASD through musical play, because 
the same behavior presented a significant correlation 
for the concurrent validity with the CARS-BR. The 
absence of significance found in other correlations 
with the CCC may suggest that musical behaviors 
of KAMUTHE could not be connected with prever-
bal autistic traits. Further investigations are neces-
sary to verify whether KAMUTHE has sensitivity to 
relate its musical behaviors assessed with the core 
preverbal characteristics of autism. It is important 
to clarify that one measurement tool does not need 
to have complete sensitivity and specificity to detect 
traits in one domain (Gattino, Walter, & Schüler-Fac-
cini, 2010). For this reason, one assessment tool could 
be used in combination with another one. Only the 
MUSAD assessment (which is specific for individuals 
with ASD) has evidence comparing ASD screening 
scales with MT tools used in MT assessments. In line 
with KAMUTHE results, the MUSAD study did not 
find strong correlations between the domains as-
sessed, comparing ASD scales and this MT measure-
ment tool. Two different validity studies are inves-
tigating at this moment the use of MT assessments 
(Individual Music-Centered Assessment Profile for 
Neurodevelopmental Disorders, IMCAP-ND and 
Individualized Music Therapy Assessment Profile,  
IMTAP) to detect nonverbal communication in chil-
dren with ASD and will establish the convergent va-
lidity with different scales for ASD screening (Car-
pente et al., 2016; Mauat et al., 2014). It is expected 
that the results of these studies will help to show the 
potential of KAMUTHE assessment among the dif-
ferent sources of validity from other MT tools. The 

current study was the first official investigation of 
validity of KAMUTHE worldwide. Previous studies 
conducted by Plahl (2004, 2007) indicated inter-rat-
er statistics, but did not carry out measures with the 
intention to validate this instrument. Unlike the orig-
inal study, this investigation created an intervention 
protocol to apply the instrument with the intention 
to standardize its application. Additional studies will 
be essential to verify whether this protocol is neces-
sary and whether it works in different cultures, since 
it was created in Brazil. 

Limitations of the study

This investigation did not include a qualitative anal-
ysis for the music therapist and child’s behaviors 
during the musical play. For future research a mixed 
analysis is suggested that considers qualitative anal-
ysis to observe the resonance, synchronicity and rec-
iprocity (levels of interactions established by Plahl 
(2007) to interpret the results of the KAMUTHE 
analysis) with an objective analysis described by 
frequency and duration, that were used in previous 
clinical trial studies of microanalysis in MT. More-
over, this study did not include all child’s and music 
therapist’s behaviors of KAMUTHE. Inclusion of this 
could point out additional directions that may start 
other research hypotheses of KAMUTHE. The next 
studies need to consider a shorter age range to ob-
serve whether there are specificities of KAMUTHE 
according to a  close age range in comparison with 
other scales.

Conclusions

The administration of the KAMUTHE video micro-
analysis system showed positive results in individu-
als with ASD in Brazil as stated by its official Brazilian 
Portuguese translation. The evidence of inter-rater 
reliability, content, and concurrent and convergent 
validity of this tool exhibited consistent psychomet-
ric properties which allow one to use KAMUTHE in 
the MT clinical practice and research field. Further 
studies are needed to improve the reliability and va-
lidity of the instrument in Brazil.
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Appendix

KAMUTHE intervention protocol manual

Objective: To assess preverbal communication 
abilities of children with autism spectrum disorders 
(ASD).

Application: Application of a  thirty-minute music 
therapy session to conduct pre-determined activities in 
order to assess different forms of preverbal communi-
cation in ASD children. The session needs to be record-
ed (with the camera placed at a given fixed location of 
the room) for further analysis. The camera needs to be 
located in a place where the music therapist can have 
an overview of what happens in the setting.

Guidelines for implementation of KAMUTHE
•	 A trained music therapist or a music therapy stu-

dent with good clinical practice skills (fully able 
to organize activities, sing and use percussion in-
struments, besides interacting with the child) is re-
quired to apply this protocol. The person respon-
sible for applying the assessment should follow 
the pre-activities included in the protocol. There 
is a time suggestion to apply each activity, but is 
not necessary to follow exactly the proposed time. 

•	 It is important that the music therapist can use 
strategies to approach and interact with the child 
such as smile, praise the child and seek physical 
contact (through greetings with hands, hugs and 
touching the shoulders, for example).

•	 An informal conversation with the child and the 
guardian will be held – in the anteroom – to re-
ceive the child, providing a safer passage from the 
anteroom to the setting.

•	 All activities seek initially spontaneous engage-
ment of the child, starting then a verbal call and 
finally offering a  model proposed by the music 
therapist (supported or not by a verbal call). From 
there the music therapist will remain offering the 
model, supported by verbal summons, until the 
previously established period runs out.

•	 In activities that involve a  number of resources, 
they will be brought to the setting in a box and 
organized (with the help of the child). After the 
activity resources will be collected (stored), also 
with the help of the child.

Activities

Initial conversation (about 1 min): the conversa-
tion starts with “hello”, “good morning” or “good af-
ternoon”. Possible questions: “How are you?”, “What 
is your name?”, “Do you like music?”, “Which song/
singer do you like?”, “Which team do you support?”, 
“Who came with you today?”, “How did you come 
here?”, “Do you have brothers?”, “How was school?”, 
“What do you want to do today?” (Musical preferenc-
es, preferred instruments, activities, etc.). 

Hello song (about 2 min): This song could be 
an entrance or welcome song. This song marks the 
beginning of the session and should aim to facilitate 
vocalizations, speech, singing, smiles and gestures. 
This process can be facilitated through a simple me-
lodic and harmonic structure (repeating itself), as 
well as a  text of a  few sentences (maximum three). 
Expressions such as “hello”, “good morning”, “good 
afternoon” in addition to the child’s name should be 
part of the text of the song. Still under the harmony 
of the entrance song (after greeting the child), the 
music therapist can ask questions like, “What would 
you like to do today?”, “Singing?”, “Dancing?”, “Play-
ing the keyboard?” (start with open-ended questions 
and, if necessary, facilitate interaction by answering 
“yes/no”). 

Sounding the interests of the child (about  
10 min): This activity aims to locate the child’s in-
terests, considering that desire is an important fac-

tor for participation. The activity can be based on 
composition techniques or musical improvisation. 
The goal is to engage with the child with vocal and 
gestural participation. 1) the first part of this activity 
is following the child’s interests using the voice and 
the guitar according to the child’s productions (vocal, 
body and sounds produced by objects – in a  table, 
chair, etc). If the child responds well to the musical 
proposal from the music therapist, it is necessary to 
deepen the musical play, creating a musical space for 
new possibilities of interaction to engage different 
preverbal communication. While the music therapist 
plays, he may invite the participant to play.

Playing with objects (about 6 min): This ac-
tivity aims to explore use of a nonmusical object to 
produce music in a  musical improvisation experi-
ence. During the activity, the music therapist needs 
to follow the child’s lead, performing a  support in 
the musical play. This support can be given through 
a musical instrument, vocalizations, singing a well-
known song of the participant and/or by instru-
mental improvisation. The music therapist may also 
include the name of the child in care in songs. The 
activity will consist of the following: 1) to seek the 
object along with the child; 2) Expect the initiative of 
the child to touch the object; 3) If the child does not, 
the music therapist gives a verbal request (twice) for 
the child to touch the object as a tool; 4) If the child 
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does not touch the object, the music therapist offers 
a “model of how to play” for the child and gives the 
child a suggestion to make the touch. A suggestion of 
an object could be a plastic bucket.

Activity with musical instruments (about  
10 min): This activity aims to connect the child with 
different musical instruments. This activity creates 
opportunities for the child to choose, explore and 
touch distinct musical instruments. During the activ-
ity, the music therapist needs to follow the child’s 
lead, performing a support in the musical play. This 
support can be given by playing musical instruments, 
vocalizations, singing a well-known song, and music 
instrumental improvisation. The music therapist may 
also include the name of the child in care in songs. 
The activity will consist of the following: 1) search 
and organize musical instruments along with the 
child. The instruments are guitar, keyboard and drum;  
2) wait for the child to make their choice freely;  
3) call (verbally) the child to make a choice, suggest-
ing that she take, manipulate, touch the instruments; 
4) in the absence of answers, the music therapist 
chooses one of the instruments, offering a model of 
how to play and making some musical suggestions. 

Goodbye song (about 1 min): The goodbye 
song marks the end of the session and should aim 
at facilitating vocalizations, speech, singing, smiles 
and gestures. This process can be facilitated through 
a simple melodic and harmonic structure (repeating 
itself), as well as a text of a few sentences (maximum 
two). Expressions such as “bye”, “goodbye”, as well 
as the child’s name should be part of the text of the 
farewell song. 

The activities described above will allow the ob-
servation of all categories and specific behaviors 
mentioned in the KAMUTHE system: child catego-
ries and music therapist categories.


