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Despite the well-established body of research on the acute effects of noise, little is known 
about the effects of sound in long-term healthcare settings. This is especially true for special 
needs care. Using an interdisciplinary approach, this dissertation explores two research 
questions:  
 

1. What is the role of sound for people with severe or profound intellectual and multiple 
disabilities in residential facilities and day care services? 

2. How can the auditory environment be analyzed, documented and improved in a way 
that will enable concrete interventions to be taken? 

 
To answer these questions, we adopted an applied exploratory research approach, including 
qualitative and quantitative methods. We started with the formulation and validation of a 
theoretical framework (part one), followed by the development and implementation of an 
assessment procedure (part two), which we subsequently used to create controlled positive 
and safe auditory environments for people with severe or profound intellectual disabilities 
(part three).  
 
Chapter One 

In Chapter One we provide a general introduction of the key concepts of this dissertation. 
These concepts include severe or profound intellectual disability, effects of noise on well-
being, soundscape research, and core affect.  

We illustrate that, due to the combination and severity of their disabilities, people 
with severe or profound intellectual and multiple disabilities make up an incredibly 
heterogeneous group. They are characterized by a high degree of vulnerability and lack of 
autonomy, with a great dependence on others for the gratification of their daily needs. Due to 
a high prevalence of visual impairments among these individuals, they depend relatively more 
on the sounds in their environment than non-disabled people to make sense of the world 
surrounding them.  

Research on noise (defined as unwanted sound) shows that it can have detrimental 
effects, such as cardiovascular disease, sleep disturbance, tinnitus, cognitive impairment in 
children, and annoyance. Considering that people with severe or profound intellectual 
disabilities already have reduced cognitive capacity as defined by their intellectual disability 
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and that they often experience visual impairments, we argue that the effects of noise are likely 
exaggerated in these people. 

Traditional research on sound (and noise) has a strong focus on the acoustical 
properties of sound. In contrast to the traditional research, we focus on the soundscape 
approach, which emphasizes how auditory environments are understood by the perceiver. 
Soundscape research goes beyond the focus on noise and its adverse effects on health, but 
takes a more holistic approach, focusing on the (subjective and attributed) meaning in sound. 
In general, soundscape researchers argue that the acoustical properties of a certain place are 
far less important than understanding how that place influences a person emotionally. 

The concept of core affect allows for a more principled understanding of human 
responses to soundscapes. Core affect is described as the heart of all affective experiences 
(such as moods and emotions) and consists of two components: pleasantness and arousal. 
The concept of core affect shows great potential to serve as an insightful contribution to both 
soundscape research, as well as research on the affective lives of people with severe or 
profound intellectual disabilities.  
 
Chapter Two 

In the first part of this dissertation we present a theoretical framework on the role of sound in 
residential facilities, based on insights from soundscape and emotion research. We propose 
that sounds inform us about our surroundings, and help us form a sense of place (“Where am 
I?” and “What is going on?”). Furthermore, we define a taxonomy of soundscapes based on 
the dynamic interplay between how people appraise their auditory environment and how they 
describe their mood, or core affect, and the concept of audible safety. By combining the main 
properties of soundscape appraisal and affective experiences (pleasantness and eventfulness), a 
taxonomy of four qualitatively different types of soundscapes arises: Lively, Calm, Boring, 
and Chaotic. 

Audible safety is an important component of auditory environments, because sounds 
serve a crucial role in warning for potential danger. If an auditory environment is not 
indicative of safety, people become more vigilant and alert, which results in stress and 
appraised unpleasantness. For people with severe or profound intellectual disabilities in a 
long-term care situation, such as in residential facilities, these consequences may be amplified 
due to their reduced cognitive functioning and presumably high reliance on sounds. The 
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constant process of determining audible safety in complex auditory environments and the 
accompanying arousal could dominate or even exceed their cognitive resources. If not paid 
particular attention, the living environments of these people might be structurally deprived of 
(for them) meaningful indications of safety. The resulting stress and arousal affects their 
overall psychological well-being and quality of life, and possibly contribute to challenging 
behaviors. Ideally, the living environment should always provide ample indications of safety. 
If the overall situation is abundantly indicative of safety through audible activities, even 
distinctive and unpleasant sounds may not be so disturbing because they occur in a reassuring 
environment. 
 
Chapter Three 

To test the validity of this framework, we designed a focus group study for healthcare 
professionals working with people with severe or profound intellectual disabilities. We 
included 34 professionals from three different organizational levels (executive, context 
providing, and strategic). The latent knowledge of these professionals regarding the role of 
sound for people with severe or profound intellectual disabilities was consistent with our 
theoretical framework, and affirmed the hypotheses that sound is important in establishing a 
sense of place and that indeed sound influences the behavior of people with severe or 
profound intellectual disabilities. The results emphasized that raising awareness among the 
staff (in all layers of the organization) about the role of sound in the homes for people with 
severe or profound intellectual disabilities is a necessary first step in improving the auditory 
environments of these people.  
  
Chapter Four 

In the second part of this dissertation, we developed an assessment procedure (Assessment 

Auditory Environment) to explore and test the relationship between the auditory 
environments and moods (in terms of core affect) in a target group of 36 people with severe 
or profound intellectual and visual disabilities. The participants resided in four healthcare 
facilities in The Netherlands and were each observed by their direct support professionals at 
multiple moments throughout the entire day. A total of 149 observations of 10 minutes were 
included in a multilevel regression analysis. The results endorsed a positive relationship 
between the observed pleasantness and eventfulness of the auditory environment and the 
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moods of people with severe or profound intellectual disabilities. Time of day did not appear 
to be an explanatory variable for the core affect of the participants, however the type of 
organization (focused primarily on intellectual or visual disabilities) did. The results indicate 
that improved auditory environments could ameliorate the moods of people with severe or 
profound intellectual and visual disabilities.  
 

Chapter Five 

Subsequently, we implemented the abovementioned assessment procedure as a smartphone 
application MoSART (Mobile Soundscape Appraisal and Recording Technology), to make it 
easier to use by the direct support professionals and more efficient for research purposes. 
During a period of four weeks, this application yielded 170 measurements by direct support 
professionals. Exploratory analysis revealed an improvement of the quality of the auditory 
environment, with an increase of lively appraised soundscapes. In turn, paired sample t-tests 
showed this improvement was accompanied by a significant decrease of negative moods 
(MIPQ) and also of the severity of stereotypical behavior (LGP-PIMD) of 15 people with 
severe or profound intellectual disabilities who displayed challenging behavior. These 
observations are in line with the predictions by the theoretical framework. The results showed 
that working with this assessment procedure empowered the direct support professionals in 
improving in the auditory environment, in which raised awareness might serve as a mediating 
factor. Moreover, the results demonstrate the immediate and strong effects of the auditory 
environment on moods and challenging behavior, and the plausibility of success of sound-
related interventions.  
 
Chapter Six 

In the third and last part of this dissertation we studied the effects of different soundscapes 
on the core affect of on another target group of 13 people with severe or profound intellectual 
disabilities and challenging behavior in a more controlled way. We presented the 
participating individuals, together with their direct support professionals, with one of five 
different auditory environments (Beach, Forest, Urban, Music, and Silence), in a dedicated 
sound-insulated room. 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 
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condition was accompanied by the largest increase of Bored core affect observations and 
decrease of Interested core affect observations during the soundscape sessions. Since the 
participants mostly moved to a more positive core affect state (relaxed or interested) in all 
presented soundscapes, it entails that these were an improvement over their normal daily 
auditory environments, indicating that the daily environments do not necessarily provide a 
positive soundscape to these people. 
 
Chapter Seven 

In the last and concluding chapter of this dissertation we present a summary of the main 
findings, and with that we provide answers on the two research questions of the study. 
Subsequently, we reflect on methodological issues and contemplate on our interdisciplinary 
and explorative approach, indicating its importance. 

Furthermore we provide theoretical reflections on our soundscape research based on 
the key concepts of appraisal and core affect, pleasantness vs. eventfulness, complexity vs. 
affordances, audible safety, and quietness. Not only does our theoretical framework 
demonstrate why investigating acoustical properties of sound is not adequate by itself to 
explain the effects of unfavorable auditory environments, it also demonstrates why the 
taxonomy of soundscapes we propose, with the well-founded connection to psychology, can 
serve as a standard measure of the perceived quality of soundscapes. But most importantly, it 
demonstrates the importance of the role of the auditory environment in residential facilities 
for people with severe or profound intellectual disabilities in providing them with a high 
quality of life. To promote this, we outline implications for care practice with regard to 
awareness of the role of sound, soundscape quality, social interactions, leisure options, and 
acoustics. Lastly, we describe recommendations for future research.  

The main objective in long-term healthcare settings (such as residential facilities for 
people with severe or profound intellectual disabilities) is to provide the best possible care to 
maintain and improve the well-being of its residents. As long as the auditory environment 
continues to be overlooked, this objective will not be realized, because of the significant 
influence of the auditory environment on physical and psychological well-being. We should 
invest more in research on this topic to ensure the best possible soundscape quality in long-
term healthcare settings. In fact, these should be safe and sound.


