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This chapter is based on: Van den Bosch, K., Andringa, T., Peterson, W., Başkent, D., Ruijssenaars, A., & 
Vlaskamp, C. (submitted). Soundscape sessions for people with severe or profound intellectual disabilities.  
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Abstract 

 
Background: Previous research indicates a relationship between the auditory environment 
and core affect of people with severe or profound intellectual disabilities. To further explore 
this relationship we conducted a more controlled study. Method: Thirteen participants with 
severe or profound intellectual disabilities and challenging behavior were offered five different 
soundscapes (Beach, Forest, Urban, Music, & Silence), in a dedicated room. Direct support 
professionals administered core affect observations before and after each session. Results: 
Results show an increase of Relaxed core affect observations after the sessions in all 
conditions, which was strongest in the Beach and Silent conditions. However, the Silent 
condition was also accompanied by the biggest increase of Bored and decrease of Interested 
core affect observations. Conclusion: This pilot study could serve an important role in raising 
awareness and stimulating further research regarding the auditory environments of people 
with a severe and profound intellectual disability. 
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Introduction 
 
Noise (defined as loud or unwanted sound that causes disturbance) plays an important role in 
physical and psychological well-being (WHO, 2011). This is substantiated by research 
showing a dynamic relationship between how (non-disabled) people appraise their auditory 
surroundings and how they describe their mood, or core affect (Kuppens, Champagne, & 
Tuerlinckx, 2012; Russell, 2003). It is for example, difficult or sometimes even impossible to 
relax in an unpleasant auditory environment and consequently people actively seek quiet and 
pleasant environments to recover from stress (Kaplan, 1995). Research that focuses on the 
evaluation of soundscapes (defined as appraised auditory environments; Schafer, 1977) reveals 
two main underlying dimensions, namely pleasantness and eventfulness (Axelsson, Nilson, & 
Berglund, 2010; Bradley & Lang, 2000; Cain, Jennings, & Poxon, 2013). These closely 
resemble the dimensions of core affect (pleasantness and arousal: Russell, 2003), reflecting 
the close relation between the two. 

The pleasantness of a soundscape is not so much determined by its acoustic 
properties, but by the meaning of the sounds that comprises it (Booi & van den Berg, 2012; 
Neumann, Waters, & Westbury, 2008). This is reflected by the fact that the mere reduction 
of noise levels does not always lead to more positive perceptions of that environment (Adams, 
Cox, Moore, Croxford, Refaee, & Sharples, 2006; Dubois, Guastavino, & Raimbault, 2006), 
it can even lead to anxiety (Stockfelt, 1991). Also when unwanted sounds obscure more 
pleasant sounds they can be experienced as annoying (Andringa & Lanser, 2013). This 
explains why pleasant auditory environments are often associated with natural sounds, and 
unpleasant ones with mechanical sounds (Andringa & Lanser, 2013; Kaplan, 1995; Shafer, 
1977).  

Despite the strong relation between soundscape quality and well-being, research on 
soundscapes within special needs care is limited. One in situ study by Van den Bosch, 
Vlaskamp, Andringa, Post and Ruijssenaars (2014) indicates that the relationship between 
soundscapes and core affect also exists in people with severe or profound intellectual 
disabilities. It might even be more pronounced for them due to their cognitive limitations, 
high prevalence of visual impairments (Warburg, 2001), and challenging behavior (Poppes, 
Van der Putten, & Vlaskamp, 2010). In this pilot study we aim to explore this relationship in 
a more controlled way, to study which soundscape characteristics are desirable for this 
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population. We did this by presenting 25 participants with severe or profound intellectual 
disabilities with five different soundscapes. As outcome measure we used observations of core 
affect at the beginning and end of each session, as rated by their direct support professionals 
(DSP). We expect that calm, natural soundscapes have a relaxing effect on the participants, 
that lively, man-made, soundscapes elicit an interested core affect, and that a silent 
soundscape is perceived as unpleasant by the participants.  
 
 

Method 
 

Participants  
Legal representatives were contacted of 35 persons with severe or profound intellectual and 
multiple disabilities attending a day service centre in The Netherlands specialised in intensive 
support groups. The participants attended this particular day service centre, because they had 
a long history of showing serious challenging behavior and therefore required intensive 
support. This location was chosen because it was expected that the intervention would yield 
relatively large effects within this specific group of participants. Informed consent was 
obtained for 25 of these 35 persons, from this group 12 were excluded due to a milder form 
of intellectual disability, missing of essential file information, or not wanting to enter or stay 
in the room with the soundscape setup for longer than one minute.  

Ultimately, thirteen participants were included. The group consisted of five female 
and eight male participants, with an average age of 43,2 years (range: 18-56, sd: 13,25). 
Based on personal files, eleven participants were reported to have a severe intellectual 
disability, and two participants were reported to have a profound intellectual disability, 
following the classification of the DSM-IV-TR (APA, 2000). Based on the criteria of the 
World Health Organization (2007), five participants were reported to have a moderate visual 
impairment (< 0.5 Log-Mar), three participants were reported to have a severe visual 
impairment (< 0.3 Log-Mar), and five participants reportedly had no visual impairment. 
None of the participants were reported to have an auditory impairment. Eight participants 
had no expressive verbal communication abilities, the other five participants were reported to 
display some form of (limited) verbal communication. 
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According to the personal files of the participants, the challenging behaviors included 
aggressive /destructive behavior (N=10), stereotypical movements (N=4), self-injury (N=7), 
withdrawal (N=3), and inappropriate sexual behavior (N=1). Multiple challenging behaviors 
were shown by all participants, resulting in N > 13 in this list.  
 
Materials 

Sounds. 
Five different conditions were used this study with three recordings recreating real world 
environments (forest, beach and an urban environment), a computer generated ambient 
music piece, and a silent condition (simply not playing any sound). The sounds were chosen 
to be either calm or lively (Andringa & Lanser, 2013; Van den Bosch, Andringa, Başkent, & 
Vlaskamp, 2015). The forest recording consisted mainly of birds and the sound of wind in 
the trees. The beach recording predominantly contained the sound of waves crashing on a 
beach. Both recordings were kept deliberately sparse to create calm environments. The urban 
recording contained sounds from different parts of the city of Groningen, The Netherlands. 
This recording varied more in its content (e.g. traffic, market square, and children playing) 
leading to a livelier environment. The ambient music piece was a calm and slow tonal 
composition. It was designed to be tranquil and calm just like the two natural recordings, but 
unlike the forest and beach sounds it had no natural source characteristics. All recordings 
were designed and created by a professional composer2. 
 

Room. 
For the study a dedicated room was equipped with a six-speaker layout. The day service 
centre gave permission to redesign a (never used) time-out room. Bookshelves filled with 
insulating material were placed against the walls of the room, and the speakers and other 
electronics were placed inside the shelves and covered with an acoustically transparent, but 
visibly opaque cloth. Additionally two chairs and a matching table were placed to create a 
welcoming environment, and allowing the participant and DSP to sit comfortably during the 
sessions.  
 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 Renger Koning, composer for audiovisual productions. http://www.soundbase.nl 
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Core affect appraisal. 
Reports on the core affect, or moods, of the participants were obtained with a simplified 
version of the Assessment Auditory Environment (AAE; Van den Bosch et al., 2014). In the 
original version of the AAE, consisting of Likert scales, DSP appraised core affect by means 
of eight descriptions. The scores than had to be standardized, averaged and drawn into a 
graph. For this study, we choose to let the DSP draw their observations directly into the 
graph representing core affect (see Figure 7), making this assessment more user-friendly and 
efficient. An additional section was added to account for neutral moods. DSP were asked to 
indicate which of the nine sections of the graph (Figure 7) best described the mood of the 
participant at the beginning and end of each soundscape session. When DSP, against 
instructions, indicated more than one section of the graph, the researcher would explicitly ask 
which section fitted best. This ensured that one answer was selected each time.  
 The DSP (N=33) conducting the core affect observations all volunteered to 
participate in this study. The group consisted of 11 male and 22 female participants with a 
mean age of 40 years (sd: 11,43, range: 23-61, 6 missing). All participants received vocational 
training and were familiar with the participants.  

 

 
Figure 7. Representation of core affect as used in the assessment form. 
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Procedure 
A typical soundscape session started with the participant and DSP being retrieved from their 
group in the day service centre and entering the room together. Each participant took part in 
ten soundscape sessions, twice for each of the five conditions, over the course of nine weeks. 
The sessions were planned at random moments, dependent on the presence and availability 
of the participants, DSP, and the researcher. The order in which the participants received the 
conditions was randomized for each participant. Sessions lasted until the participant 
indicated wanting to leave (to avoid coercion), with a maximum of 20 minutes. During this 
time participants were free to move around the room and to behave as they chose, without 
being occupied with a different task. The DSP were instructed not to initiate interaction, but 
were allowed to reactively interact with the participants. Furthermore the DSP were 
instructed to observe the behavior of the participants during the session and report on their 
core affect at the start (directly after entering) and at the end (before leaving or directly after, 
depending on the state of the participant) of the session. Upon entering, it was ensured that 
one of the five recordings (or conditions) was already audible inside the room and continued 
playing until after the participants left the room.  
 
Analysis  
Considering the explorative nature of this study and the chosen methods, a qualitative 
analysis was performed. Data analysis concerned descriptive statistics of the staff attributions 
of the core affect of the participants. For this analysis, the nine sections of the core affect 
graph used were merged in to five categories: Interested (Active + Interested), Relaxed 
(Enjoying + Relaxed), Bored (Passive + Bored), Distressed (Tense + Distressed) and Neutral. 
This way it was possible to perform a McNemar-Bowker test, using SPPS 21, to determine 
whether the differences in core affect between the start and end of the soundscape sessions 
were significant.  
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Results 
 

Table 14 shows the results of the staff attributed core affect observations of the participants, 
at the start and end of the soundscape sessions, divided over the five different conditions 
(total of 13 participants * 5 conditions * 2 = 130 sessions).  
 
 
Table 14. Frequency table of core affect ratings, before and after each condition. 
 
 Interested Relaxed Bored Distressed Neutral 

 Before After Before After Before After Before After Before After 

Forest 
8 

(30,8%) 

4 

(15,4%) 

7 

(26,9%) 

17 

(65,4%) 
- 

1  

(3,8%) 

7 

(26,9%) 

3 

(11,5%) 

4 

(15,4%) 

1  

(3,8%) 

Beach 
11 

(42,3%) 

3 

(11,5%) 

4 

(15,4%) 

15 

(57,7%) 
- 

2  

(7,7%) 

6 

(23,1%) 

2  

(7,7%) 

5 

(19,2%) 

4 

(15,4%) 

Urban 
9 

(34,6%) 

6 

(23,1%) 

8 

(30,8%) 

14 

(53,8%) 

1 

(3,8%) 

3 

(11,5%) 

6 

(23,1%) 

3 

(11,5%) 

2  

(7,7%) 
- 

Music 
8 

(30,8%) 

5 

(19,2%) 

4 

(15,4%) 

14 

(53,8%) 
- 

2  

(7,7%) 

13 

(50%) 

3 

(11,5%) 

1  

(3,8%) 

2  

(7,7%) 

Silent 
11 

(42,3%) 

2  

(7,7%) 

7 

(26,9%) 

18 

(69,2%) 
- 

3 

(11,5%) 

4 

(15,4%) 

2  

(7,7%) 

4 

(15,4%) 

1  

(3,8%) 

Total 
47 

(36,2%) 

20 

(15,4%) 

30 

(23,1%) 

78 

(60%) 

1 

(0,8%) 

11 

(8,5%) 

36 

(27,7%) 

13 

(10%) 

16 

(12,3%) 

8  

(6,2%) 
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The results show a pronounced increase of Relaxed core affect observations in all conditions 
(39,6%). This increase was largest for the Beach and Silent conditions (42,3%) and smallest 
for the Urban condition (23%). For all conditions, there was a decrease of Interested core 
affect observations. This decrease was smallest for the Urban (11,5%) and Music (11,6%) 
conditions, and largest for the Silent condition (34,6%). An increase in Bored core affect 
observations was found in all conditions, which was largest for the Silent condition (11,5%) 
and smallest for the Forest condition (3,8%). There is a decrease visible in the number of 
times participants left the soundscape sessions in a Distressed state, which is largest for the 
Music condition (38,5%) and smallest for the Silent condition (7,7%). Lastly, for the Neutral 
core affect observations, a decrease was found for all but the Music condition (+3,8%). An 
McNemar-Bowker test determined that this movement, or difference, in all the core affect 
observations represents a significant change, p < 0.000.  

Concerns were raised that participants might have needed quite some time to adjust 
to the room and the new elements involved, leading to confounds between the first and latter 
soundscape sessions. To test this, comparisons were made on the core affect observations 
between the first four and last five weeks of the study, but no significant changes were found. 
Also, no significant differences were found in the length of the soundscape sessions (mean 
duration: 15.25 minutes, sd: 5.64, range 3-20) between the different conditions.  
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Discussion 
 
Results showed an increase of relaxed core affect observations in all conditions. At first sight, 
it appeared that the specific condition did not matter, since this effect even arose in the Silent 
condition. However, a closer look revealed that the Silent condition was accompanied by the 
largest increase of Bored core affect observations and decrease of Interested core affect 
observations during the soundscape sessions.  
 Even though the results are not entirely in line with the expectations as stated in the 
introduction, it became apparent that it is possible to create pleasant soundscapes that allow 
people with a severe or profound intellectual disability and challenging behavior to reach a 
pleasant state of being, in terms of core affect. Even the Silent condition, which was expected 
to be the least preferable (Adams et al., 2006; Dubois et al., 2006; Stockfelt, 1991), seems to 
have provided a pleasant soundscape in which the participants were able to relax. This effect 
could be attributed to the one-on-one attention the participants got from the DSP during 
these soundscape session, which is a question that is often raised when it comes to the 
effectiveness of music therapy (Duffy & Fuller, 2000). However, it could also be an 
indication that the Silent condition was already an improvement over the normal daily 
auditory environments. 

This study has several limitations. First of all, the fact we used staff attributions of 
core affect, which is necessary since it was not possible to ask the participants themselves, 
could lower the validity of the observations. Since the core affect of an individual influences 
its appraisals (Kuppens et al., 2012), it could be that the staff attributions were influenced by 
the core affect of the DSP. Also, some research indicated that DSP have difficulty to reliably 
assess the affect of individuals with profound intellectual disabilities (Hogg, Reeves, Roberts, 
& Mudford, 2001). Considering this limitation combined with the explorative nature of this 
pilot-study, results should be interpreted with caution and should serve a role in raising 
awareness and stimulating further research, rather than being interpreted as rigorous 
scientific findings.  

Furthermore, the room with the soundscape setup originally was a time-out room. 
Even though it had not been used for its intended purpose in this particular day service 
centre, all rooms of this type look alike. This could have led to feelings of unease in the 
participants possibly influencing the responses to the soundscapes, as indicated by the 



CHAPTER SIX 
	  

	   	   	   	   	   	   91	  

participants who did not want to enter the room and were excluded from the study. However, 
this limitation could also be viewed in the light of the success of the study. With limited 
resources, we were able to turn a room that elicited negative associations, into a pleasant 
room where the participants enjoyed themselves and even were able to peacefully fall asleep.  

Sounds appear to be an important part of life for people with severe or profound 
intellectual disabilities, considering the high prevalence of visual disorders. Moreover, audio-
visual media, like watching TV or listening to music, is one of the most frequent offered 
activities to this group (Zijlstra & Vlaskamp, 2005). However, these activities are often 
offered without careful consideration, creating potentially chaotic environments. Egli, Roper, 
Fuerer and Thompson (1999) noted “the extent to which a setting is perceived to be 

representative of culturally defined norms can influence judgments about whether behavior in the 

settings conforms to expected standards”. This entails that when the DSP are unaware of the 
effects of poor auditory environments on the disabled residents, this could lead to detrimental 
consequences for their health and well-being. Therefore it is important to pay more attention 
to the auditory environments of vulnerable individuals, such as people with severe or 
profound intellectual disabilities.  

Our intervention was not meant as a kind of multisensory environment used for 
education, therapy, or leisure provisions (Hogg, Cavet, Lambre, & Smeddle, 2001), but 
rather as a scientific study to gain more insight in the effects of certain soundscape 
characteristics on people with severe or profound intellectual disabilities. Our aim is to pro-
actively improve the quality of the auditory environments within residential facilities, to 
reduce the occurrence of low moods and challenging behavior. The findings of this study 
should provide a basis on which to continue soundscape research and improve design and 
policies regarding the auditory environments of people with a severe and profound 
intellectual disability. 

 
 
 
 

 
 





 

 

 
 
 

“Unnecessary noise, or noise that creates an expectation in 
the mind, is that which hurts a patient. It is rarely the 
loudness of the noise, the effect upon the organ of the ear 

itself, which appears to affect the sick.” 
 

- Florence Nightingale, 1860 -




