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This chapter is based on: Van den Bosch, K., Andringa. T., Post, W., Ruijssenaars, A., & Vlaskamp, C., 
(submitted). The relation between the auditory environment and challenging behavior in people with a severe or 
profound intellectual disability.  
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Abstract 
 
This article focuses on the relation between the auditory environment and mood and 
(challenging) behavior in people with severe or profound intellectual and multiple disabilities 
(PIMD). Given the high prevalence of visual disabilities in this target group, a high quality 
auditory environment is important. We describe a pilot study, in which 13 direct support 
professionals used the smartphone application MoSART to appraise the auditory environment 
during a period of four weeks. Pre- and post-test measurements were administered of the 
moods (MIPQ) and challenging behaviors (LGP-PIMD) of 15 participants with a severe or 
profound intellectual disability. Results showed that the implementation of MoSART was 
accompanied by an increase of ‘lively’ appraised auditory environments, and significant 
decreases of negative moods and severity of stereotypical behavior of the participants.  
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Introduction 
 
Challenging behavior is common among people with an intellectual disability. The 
prevalence of psychiatric and behavioral problems in this population is estimated at 30-50% 
(Došen, 2005), entailing a three to five times higher risk of suffering from these problems 
compared to the general population, with an even higher prevalence among people with 
profound intellectual and multiple disabilities (Poppes, Van der Putten, & Vlaskamp, 2010). 
Challenging behavior is defined by Emerson et al. (2001) as culturally abnormal behavior of 
such intensity, frequency and duration that the physical safety of the person or others is 
endangered, or behavior that is likely to lead to restrictions in the use of, or the denial of 
access to, communal facilities.  

In literature, challenging behaviors are commonly divided into self-injurious behavior, 
stereotypical behavior, and aggressive / destructive behavior (Rojahn, Matson, Lott, 
Esbensen, & Smalls, 2001). Self-injurious behavior is defined as behavior that may cause 
harm to a person's own body (Matson, Cooper, Malone, & Moskow, 2008). Examples are 
beating, biting or scratching oneself. Stereotypical behavior is described as repeated body 
movements or postures that are not part of a purposeful act, such as swaying back and forth, 
smelling objects, yelling and screaming. The definition of aggressive / destructive behavior is 
an offensive action aimed at people or objects like hitting, kicking, pushing or scratching of 
other people (Rojahn et al., 2001). In addition to the above types of challenging behavior, 
some authors stress that withdrawn behavior may also be regarded as challenging behavior, 
giving its consequences (Poppes et al., 2010). Withdrawn behavior is described as behavior in 
which the person fails to make contact with the environment. This includes warding off 
physical contact, avoiding eye contact, being apathetic and having a closed posture. This type 
of challenging behavior is especially frequent among persons with profound intellectual and 
multiple disabilities (Poppes et al, 2010). 

All these different types of challenging behavior have a range of negative 
consequences for the person involved. Examples are limited independence and integration 
into the community, limitations in the way these people are seen by others, negative effects 
on learning, personal development, and reduced participation in social activities (Matson et 
al., 2011; Lundqvist, 2013). People with an intellectual disability who display challenging 
behavior are also more at risk to be abused and neglected (Lowe et al., 2007). Challenging 
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behavior is thus a major problem for many people with an intellectual disability, not only 
because the person literally damages itself, but also because it limits opportunities to 
participate in activities and to build or maintain relationships with others (Poppes et al, 
2010).  

Direct support professionals (DSP) often report anecdotal evidence that highlights 
the importance of the auditory environment in relation to challenging behavior. Yet they also 
report that this is neither addressed in their education nor in their team-meetings. Research 
confirms that the auditory environment of people with PIMD in most cases is insufficiently 
adapted to the capabilities and limitations of these individuals. Healthcare professionals such 
as DSP, often do not possess the necessary knowledge about the importance of the auditory 
environment (Evenhuis, Theunissen, Denkers, Verschuure, & Kemme, 2001; Kingma, 2005;. 
Meuwese-Jongejeugd et al., 2005; Van den Bosch, Andringa & Vlaskamp, 2013). One 
consequence is that little attention is paid to the effects of e.g., sounds from radio and 
television, or unexpected and unfamiliar sounds. 

Good attunement between the personal characteristics of people with PIMD and the 
auditory environment is important because of the dynamic relation between the appraised 
quality of auditory environments and the listeners’ mood (Kuppens, Champagne, & 
Tuerlinckx, 2012; Andringa & Lanser, 2013). A positive mood improves the appraisal of the 
auditory environment as positive and vice versa, a bad auditory environment worsens 
someone’s mood. Research by Van den Bosch, Vlaskamp, Andringa, Post and Ruijssenaars 
(2014) indicates this relationship between the quality of auditory environments and moods of 
the people within them also exists in people with a profound intellectual disability.  

Furthermore, research using the Mood, Interest and Pleasure Questionnaire (MIPQ), 
showed that people with a severe or profound intellectual disability had lower subjective well-
being scores than people with a mild intellectual disability (Vos, De Cock, Petry, Van den 
Noortgate, & Maes, 2010). In turn, Adams and Oliver (2011) showed that people with lower 
subjective well-being more often express challenging behavior than people with higher 
subjective well-being, and Ross and Oliver (2002) found significantly lower moods in people 
showing challenging behavior. Hayes, McGuire, O’Neill, Oliver, and Morrison (2011) also 
investigated the relationship between low mood and challenging behavior in people with a 
severe or profound intellectual disability, but controlled for the presence of potentially 
confounding variables, such as autism. They found that people with a severe or profound 
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intellectual disability show clear and measurable signs of low mood and that low mood was 
associated with a higher frequency and greater severity of challenging behavior. These studies 
suggest that people with a severe or profound intellectual disability more often experience a 
low subjective well-being, and demonstrate the importance of finding ways to improve the 
subjective well-being of these people to avoid or diminish the occurrence of challenging 
behavior.  

The relationship between moods, challenging behavior, and the auditory environment 
could stem from the evolutionary function of sound to warn us for dangerous situations 
(Andringa & van den Bosch 2013). However, people with a severe or profound intellectual 
disability have more difficulty understanding their environment and as a result, it is less likely 
that they will understand the indications of safety provided in their current environments 
(Van den Bosch, Andringa, Başkent, & Vlaskamp, 2015). For example, unexpected sounds 
like a loud bang of a closing door are annoying for everyone. People with a severe or profound 
intellectual disability, however, often do not understand what these sounds mean or where 
they come from. As a result, they might feel more anxious and unsafe. These feelings can lead 
to stress, and in turn this stress can give rise to challenging behavior (Van den Bosch et al., 
2015).  

The capacity of people with a severe or profound intellectual disability to understand 
the world around them is even more diminished due to the high prevalence of visual 
impairments amongst these people, even up to the point that some authors state that they 
may be considered visually impaired until proven otherwise (Van Splunder, Stilma, Bernsen, 
& Evenhuis, 2006). An intellectual disability impairs daily functioning, and visual 
impairment diminishes daily functioning even more (Evenhuis, Sjoukes, Koot, & Kooijman, 
2009). For example, a severe or profound intellectual disability impairs activities of daily life, 
linguistic skills, social skills and independent living skills. Visual impairment from childhood 
delays motor development, attachment, language, motor and learning skills. The 
combination of intellectual and visual disabilities can cause the individual to be more 
vulnerable for developing behavioral problems and psychiatric illness (Carvill, 2001) and not 
surprisingly, sensory problems are indeed associated with the onset of challenging behavior 
(Poppes et al., 2010). Since auditory information can partially compensate a loss of visual 
information (Occelli, Spence, & Zampini, 2013; Dufour, Després, & Candas, 2005), people 
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with a severe or profound intellectual disability may be relatively more dependent on the 
auditory environment. 

In addition, people with a severe or profound intellectual disability often have 
limitations in their communicative abilities, such as verbal or facial expression. These 
communicative limitations are known to lead to challenging behavior (Lundqvist, 2013; 
Poppes et al, 2010). Poor auditory environments (e.g., loud music, shouting people, or poor 
acoustics) make communication even more difficult; therefore reinforcing the communicative 
limitations of people with a severe or profound intellectual disability and strengthening 
potential challenging behavior. This makes a high quality auditory environment even more 
important. It seems that the DSP are often not consciously aware of the impact that sound 
has on the behavior of people with an intellectual disability and do not take it into account in 
their daily practice (Van den Bosch, Andringa, & Vlaskamp, 2013). This should be 
considered alarming, since it is the DSP that control the auditory environment for these 
people, who are often not able to influence the environment themselves or express their 
preferences. Therefore it is important to identify the actual role of sound in relation to the 
behavior of people with a severe or profound intellectual disability and to clearly identify the 
properties of sound that have a potential impact on the behavior of these people, so it can be 
made part of daily practice and policies. 

Despite the evidence of the importance of the auditory environment for people with 
PIMD, there is little research on this topic. Therefore, the current pilot study has two main 
objectives. First, a new assessment method was used to explore the usefulness of this method 
for practice and research. Second, it was examined whether increased awareness about the 
role of the auditory environment contributes to a better (perceived) quality of these 
environments, and subsequently to more positive moods and less challenging behavior in 
people with PIMD. We investigated this by the implementation of an assessment procedure 
in the form of a smartphone application, called MoSART (Mobile Soundscape Appraisal & 

Recording Technology, soundscapes are defined as an environment of sound, with an emphasis 
on how it is perceived by an individual or society; Schafer, 1977).  
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Method 
 
Participants 

Direct support professionals. 
The participating DSP (N=13) were employed at a Dutch organization offering day care for 
people with a severe or profound intellectual disability, at a location specialized in Intensive 
Support Groups (ISG). This group consisted of two male and 11 female participants with a 
mean age of 36,4 years (SD = 9,96, range = 22 to 53 years). All DSP received vocational 
training, were long familiar with the clients and all volunteered to participate in this study. 
 

Clients. 
The group of participating clients consisted of 15 people (8 men, 7 women) with a mean age 
of 44,4 years (SD = 13.29, range = 18 to 55 years). Following the classification of the DSM-
IV-TR (APA, 2000), 13 participants were reported to have a severe intellectual disability and 
two participants were reported to have a profound intellectual disability. Based on the 
personal files, four participants were reported to have a severe visual disability, with visual 
acuity < 0.3 Log-MAR (or so-called 20-40 vision, based on the criteria of the World Health 
Organization, 2007). Six participants reportedly had a moderate visual disability (< 0.5 Log-
Mar), and five participants were reported to have no visual disability. Ten participants did not 
have the ability to speak, the other five participants were reported to display some form of 
verbal communication. According to personal files, common challenging behaviors within 
this group were self-injury, (verbal) aggressive/destructive behavior, stereotypical behavior 
and withdrawn behavior.  

Ethical procedures have been followed and for all of the participants, written consent 
was obtained from their legal representatives, after they had been informed about the study 
via written information. Formal ethical approval to conduct this study was obtained by the 
institutional review board from the University of Groningen. 
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Design 
A quasi-experimental in situ design was applied, with pre- and post-test measurements. 
During a period of four weeks, the smartphone application MoSART was used by DSP. 
Halfway through this period a meeting took place with the aim to further increase awareness 
of the auditory environment among the DSP, through a group discussion in which 
experiences, ideas, and insights were shared. This increased awareness served as the 
independent variable in this study. The dependent variables were the quality of the auditory 
environment (measured with MoSART), and the mood (MIPQ) and behavior (LGP-
PIMD) of the participants with PIMD. 
 
Procedure 
Prior to the beginning of the study, the participating DSP completed the LGP-PIMD and 
MIPQ for the participating clients, serving as pre-test measurements. Thereafter, the 
researcher (first author) joined a team meeting to inform the DSP about the study and the 
use of MoSART. MoSART can be considered as an experience sampling method, which 
entails that the user is prompted on three random moments during the day to indicate how 
he or she experiences the auditory environment at that moment (in situ), through on a short 
questionnaire. In the two weeks following, the DSP worked with MoSART on a daily basis. 
Following this period, a meeting was organized in which the content and conduct of the 
study was discussed. This meeting started the second period of two weeks in which the DSP 
used MoSART. Finally, the LGP-PIMD and MIPQ were administered again, serving as 
post-test measurements.  
 
Instruments 

MoSART. 
MoSART is an assessment procedure to measure the appraised quality of auditory 
environments (soundscapes). It is a version of the Assessment Auditory Environment (Van den 
Bosch et al., 2014), which was digitized to a smartphone application1 for Android especially 
for this study, and includes some additional functions (see Appendix II). MoSART sends 
push notifications three times a day to the user (DSP), at random moments during working 
hours, with the request to make a measurement. A snooze function is included to refuse or 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Thanks to Stefan Bussemaker, student Artificial Intelligence, University of Groningen. 
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postpone the measurement when it is prompted at an inconvenient moment. The 
measurement consists of two parts: the recording an audio clip of 30 seconds (not used for 
this study) and a questionnaire regarding the appraisal of the environment.  
 In accordance with the Assessment Auditory Environment, MoSART asks the user to 
appraise the auditory environment in terms of pleasantness and eventfulness, using four 
Likert scales. Furthermore, it asks the user to assess the audibility of different classes of sound 
sources (Traffic, Mechanical, Human, Natural, and Other) and the overall quality of the 
respective auditory and visual environment. All these questions are rated on a 0-100 scale. 
The remaining questions regard the appropriateness and changeability of the auditory 
environment (answered with yes or no), the current location, the number of staff and the 
number of clients present in the group, and additional comments. The final result of the 
measurement of the quality of the auditory environment is shown in five possible outcomes: 
Lively, Calm, Boring, Chaotic, and Neutral, which is in accordance with the proposed 
taxonomy of soundscape quality by Van den Bosch et al. (2015) and Andringa and Lanser 
(2013), with the Neutral outcome as a new addition (Figure 6). Lively and Calm auditory 
environments are viewed as positive because they contain ample indications of audible safety. 
Chaotic, Boring and Neutral auditory environments are less desirable because they are hard 
to interpret or not reassuring. A Neutral environment is however to be preferred over Chaotic 
and Boring environments.  
 There are no psychometric qualities of MoSART known yet. However, it is based on 
the Soundscape Quality protocol by Axelsson et al (2010) and the Assessment Auditory 

Environment (Van den Bosch et al., 2014). The latter has been used successfully before to 
assess the quality of auditory environments in residential facilities for people with profound 
intellectual and multiple disabilities (Van den Bosch et al., 2014). Research by Mydlarz 
(2013) indicates that mobile techniques have proven their suitability for use in research into 
auditory environments. The use of mobile technologies could potentially give a representative 
impression of the auditory environment of a person and their ratings of these environments 
(Mydlarz, 2013). 
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Figure 6. Taxonomy of soundscapes 

 
 

Mood, Interest and Pleasure Questionnaire (MIPQ). 
A Dutch translation of the Mood, Interest and Pleasure Questionnaire (MIPQ) (Petry, 
Kuppens, Vos, & Maes, 2010; Ross and Oliver, 2003) was used to measure the mood of the 
participating clients. This version of the MIPQ consists of 25 items divided into three 
subscales (positive mood, negative mood, and interest) to measure the affect of adults with a 
severe intellectual disability. The items are scored on a 5-point Likert scale (4 = always, 3 = 
often, 2 = half the time, 1 = sometimes, 0 = never). Higher scores indicate a better mood, and 
higher levels of interest and pleasure. An increase in the score on the scale negative mood 
reflects a decrease in the frequency of this behavior (and is thus also positive), since this scale 
is reversed in the calculation of the total score. The original MIPQ showed good reliability 
for all subscales and total score, with high internal consistency (α ≥ .94), high inter-rater (r ≥ 
.76) and high test–retest reliability (r ≥ .87) for the total scores. Research by Petry et al. 
(2010) also showed good psychometric qualities for the Dutch translation of the MIPQ, with 
high internal consistency (α ≥ .80), high inter-rater (r ≥ .69) and high test–retest reliability (r 
≥ .86). 

!

Lively 

Calm 

Chaotic 

Boring 

Eventfulness 

Complexity 

Pleasantness 

Affordances 

Extreme, Messy, 
Chaotic, Confused 

 

Awful, Unpleasant, Irritating, 
Annoying, Horrible 

 

Lifeless, Uninteresting,  
Monotonous, Expressionless, Boring 

Uneventful, Unexciting, 
Immobile, Passive, Static 

 

Simple, Quiet, Calm, 
Unobtrusive 

Natural, Warm, Wonderful, 
Comfortable, Cozy 
 

Expressive, Living, Fascinating, 
Interest arousing 
 

Eventful, Mobile, Lively, 
Dynamic, Full of life 
 

Neutral 
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Behavior Problem Inventory (LGP-PIMD). 
Data regarding the severity and frequency of the challenging behavior of the clients were 
gathered with the Dutch translation of the Behavior Problem Inventory (BPI-01) 
(Lambrechts, Kuppens, & Maes, 2009; Rojahn, Matson, Lott, Esbensen, & Smalls, 2001), 
including extra items to measure withdrawn behavior (LGP-PIMD: Poppes, Van der Putten, 
Post, & Vlaskamp, 2015). The LGP-PIMD is a behavioral assessment tool consisting of 58 
items for self-injurious, stereotypic, aggressive / destructive and withdrawn behavior in people 
with an intellectual disability and other developmental disabilities. The items are scored on 
frequency (never, 1 = monthly, 2 = weekly, 3 = daily, 4 = every hour) and severity (1 = limited 
impact; 2 = moderate impact, 3 = severe impact). Research showed that the original BPI, as 
the Dutch translation (BPI-01) and the LGP-PIMD are valid and reliable instruments 
(Lambrechts et al., 2009; Poppes et al., 2015; Rojahn et al., 2001).  
 
Analysis  
Considering the explorative nature of this study, the first-time use of MoSART, and the 
small sample size, an explorative analysis was chosen. Data analysis concerned descriptive 
statistics of the staff attributions of the quality and characteristics of the auditory 
environments as gathered by the use of MoSART. The first and second period are compared 
with each other, to measure the possible effects of increased awareness of the role of the 
auditory environment amongst the DSP. In order to assess the effects of the use of MoSART 
on the behavior of the participating clients, paired samples t-tests were performed to analyze 
any differences in de pre- and post-test measurements of the MIPQ and LGP-PIMD. 
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Results 
 
MoSART 
A total of 170 measurements were made with MoSART by the 13 DSP, of which 74 in the 
first period and 96 in the second period. The participating DSP rated the auditory 
environments in the first period with an average grade of 5,5 (sd = 1,3) on a 0-10 scale. In the 
second period, the average grade was rated a 6,3 (sd = 2,0). 
 The results in Table 9 show the final results of the measurements made by the 
participating DSP with the use of MoSART in terms of the five different types of auditory 
environments. The results show that during the first period Neutral (36,5%) and Calm 
(33,8%) appraised auditory environments were most frequent. During the second period 
Lively auditory environments were most frequent (52,1%), indicating an important increase 
in Lively and a decrease of the other types of auditory environments. The prevalence of 
Boring and Neutral auditory environments seems to have decreased the most. The uneven 
numbers of measurements per participant were not taken into account in these results, since 
reporting only the average result (or mode) per DSP, would reduce the richness of the results. 
 
 
Table 9. Frequency table of the number of observations per scored affect category 

 
 Affect  

Lively Calm Boring Chaotic Neutral Total 

Period First 9   
(12,2%) 

25 
(33,8%) 

6     
(8,1%) 

7     
(9,5%) 

27 
(36,5%) 

74 

Second 50 
(52,1%) 

21 
(21,9%) 

2     
(2,1%) 

8     
(8,3%) 

15 
(15,6%) 

96 

Total  59 46 8 15 42 170 
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Table 10. Mean level of reported sound sources per category, scores run from 0-100  

 
 Sound Source category 

Traffic Mechanical Human Natural Other 

Period 
 
 
 

First 14,53 
(sd 21,91) 

16,57 
(sd 24,21) 

59,51 
(sd 20,63) 

31,77 
(sd 24,89) 

38,85 
(sd 29,91) 

Second 12,21 

(sd 19,21) 

21,97 

(sd 23,94) 

67,85  

(sd 18,83) 

25,81 

(sd 23,65) 

46,15 

(sd 29,08) 
 
 
The results in Table 10 indicate the presence of different types of sound sources. A slight 
decrease in Traffic (e.g. cars passing) and Natural sounds (e.g. song of birds), seems to have 
made place for a slight increase in Mechanical (e.g. household appliances), Human (e.g. 
speech) and Other sound sources. The most frequent Other sound source was music or 
television.  

Table 11 shows the results of the questions “Do you deem the soundscape appropriate for 

the clients?” and “Are you able the change something about the soundscape?” The results suggest an 
increase of the number of times these questions were answered positively.  
 
 
Table 11. Frequency table indicating whether DSP deemed the auditory environment appropriate 

for the time and place, and changeable. 

 
 Appropriate Changeable 

Yes No Yes No 
Period First 65  

(87,8%) 
3  

(4,1%) 
30  

(40,5%) 
37  

(50%) 
Second 87  

(90,6%) 
9  

(9,4%) 
57  

(59,4%) 
39  

(40,6%) 
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Mood, Interest and Pleasure Questionnaire 
A paired samples t-test was conducted to compare the results of the MIPQ, before and after 
the use of MoSART by the participating DSP. Although there was an increase in the mean 
scores on all scales, a significant difference was only found between the pre- (M = 19.50, SD 
= 2,79) and post-test (M = 21.79, SD = 3,59) measurements of negative moods, t(14) = 2,56, 
p = .024 (see Table 12). These results suggest that the use of MoSART led to a decrease of 
negative moods in clients with a severe or profound intellectual disability.  
 
 
Table 12. Outcomes of the dependent samples t-test for the MIPQ. 

 
   Paired Samples Statistics 

(sub)Scales 
Pretest Posttest 

M SE t df p 

Total 50,29 (17,44) 56,64 (15,46) 6,36 3,83 1,66 14 ,121 

Positive mood 17,60 (8,28) 20,00 (6,70) 2,40 1,58 1,51 14 ,152 

Interest 13,64 (5,60) 15,29 (5,93) 1,64 1,30 1,27 14 ,227 

Negative mood 19,50 (2,79) 21,79 (3,59) 2,29 0,89 2,56 14   ,024* 

* Significant p < .05 

 
 
Behavior Problem Inventory 
To compare the frequency and severity of the challenging behavior of the participating clients 
before and after the use of MoSART by the participating DSP, a paired samples t-test was 
conducted (see Table 13). A significant difference was found between the pre- (M = 0.39, SD 
= 0.14) and post-test (M = 0.27, SD = 0.19) measurements of the severity of stereotypical 
behavior, t(14) = -2,23, p = .042. These results suggest a decrease of the severity of 
stereotypical behavior in clients with a severe or profound intellectual disability 
 
 
.  
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Table 13. Outcomes of the dependent samples t-test for the LGP-PIMD of the frequency and 

severity for the subscales Self-injurious behavior (SI), Stereotypical behavior (ST), Withdrawn 

behavior (WD), Aggressive-Destructive behavior (AD) and for the total frequency and severity.  

 
     Paired Samples Statistics 

(sub)Scales Pretest Posttest M SE t df p 

Frequency SI ,39 (,28) ,46 (,28) ,07 ,06 1,29 14 ,219 

Severity SI ,29 (,23) ,25 (,16) -,04 ,04 -,94 14 ,364 

Frequency ST ,87 (,45) ,78 (,58) -,09 ,16 -,57 14 ,575 

Severity ST ,39 (,14) ,27 (,19) -,12 ,06 -2,23 14    ,042* 

Frequency WD 1,12 (,66) 1,39 (,62) ,27 ,17 1,57 14 ,140 

Severity WD ,60 (,27) ,59 (,29) -,01 ,07 -,21 14 ,837 

Frequency AD ,63(,53) ,68 (,50) ,06 ,08 ,69 14 ,503 

Severity AD ,38 (,31) ,46 (,37) ,08 ,09 ,90 14 ,383 

Frequency Total ,71 (,28) ,73 (,32) -,02 ,09 ,27 14 ,789 

Severity Total ,39 (,14) ,34 (,16) -,05 ,03 -1,45 14 ,168 

* Significant p < .05 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



RELATIONSHIP BETWEEN SOUNDSCAPES AND CHALLENGING BEHAVIOR 
	  

	  78	  

Discussion 
 
This study aimed to evaluate the role of the auditory environment in moods and the display 
of challenging behavior in people with a severe or profound intellectual disability. The results 
suggest that the use of MoSART amongst the DSP seems to have improved the quality of 
the auditory environments, with an increase of Lively appraised auditory environments. In 
addition, a significant decrease of negative moods and severity of stereotypical behavior 
among the participants with PIMD was reported. Raised awareness about the importance of 
the auditory environment could be a mediating factor in this effect, but further research is 
needed to investigate this. However, results from MoSART indicate that the DSP did felt 
more empowered to change these environments after using MoSART for a couple of weeks.  
The fact that these changes occurred within a short period of time, demonstrates the 
immediate effects of the auditory environment on the moods and behavior of people with a 
severe or profound intellectual disability, and plausibility of success of sound related 
interventions.  

The pilot study appears to be successful, both with regard to the usability of 
assessment method as the results of the behavioral questionnaires. However, the 
generalizability of these results is subject to certain methodological limitations. First of all it 
was the first time MoSART was used in practice, and should therefore be considered a pilot 
study, also considering the study was not set up as an experiment with a control group. 
Empirical research to validate this tool as a reliable assessment procedure seems like a logical 
and necessary next step. Another limitation to this pilot study is that the number of 
participating DSP and clients was relatively small, and the group of participated clients highly 
heterogeneous, making statistical analyses ill-advised. These limitations mean that study 
findings need to be interpreted cautiously as only indicative. Lastly, one important 
shortcoming that should be considered is the fact that the DSP were asked to appraise the 
quality of the auditory environment, instead of having the participating clients appraise these 
environments themselves, which is challenging due to obvious reasons (cognitive impairment, 
diminished verbal capacities). It cannot be guaranteed that the appraisal of the DSP is in 
accordance with the way the clients perceive these auditory environments. However, the 
results of this study, showing an increase of Lively auditory environments and a significant 
decrease of negative moods and the severity of stereotypical behavior indicate that most 
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people, intellectual disability or not, may perceive auditory environments in a similar way, 
consistent with literature on soundscape research (Van den Bosch et al., 2014; Axelsson, 
Nilsson, & Berglund, 2010). 

The empirical literature examining the auditory environments (Kingma, 2005) and 
moods of people with a severe or profound intellectual disability is limited (Ross & Oliver, 
2003). As a result of methodological difficulties, there exists a lack of knowledge about the 
way individuals with a severe or profound intellectual disability express their feelings and 
preferences (Petry & Maes, 2006). The staff working in facilities for people with an 
intellectual disability gradually builds up practical knowledge in recognizing and interpreting 
subtle behavioral signals. One difficulty is that this knowledge remains intuitive, fragmented, 
and sometimes unused, and is lost when people who know the clients disappear from their 
lives (e.g., because of staff turnover) (Petry, Maes, & Vlaskamp, 2009). This is why the needs 
and preferences of people with a severe and profound intellectual disability often remain 
insufficiently known to those who are providing direct support, contributing to their already 
limited ability to communicate. An ability to assess mood in people with a severe or profound 
intellectual disability reliably and validly might be beneficial, since mood could serve as a 
useful outcome measure of well-being. More information on the influence of the auditory 
environment on the moods of people with a severe or profound intellectual disability would 
help to establish a greater degree of accuracy on this matter. Behavioral correlates of affect 
and physiological measures, which are objectively observable phenomena, might offer insight 
into the subjective experiences and auditory perception of individuals with a severe or 
profound intellectual disability, which ultimately could decrease the prevalence of challenging 
behavior and improve their overall well-being.  
 
 
 
 




