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In her seminal work ‘Notes on Nursing: What it is and What it is Not’, Florence Nightingale 
already understood and emphasized the deleterious effects of noise on both sick or well 
individuals. However, with a strong focus on the visual domain in research, architecture, and 
healthcare, the focus on sound in research on quality of life, despite Nightingale’s 
conclusions, seems to have diminished. Although there is a well-established body of research 
on the acute effects of noise, there is little knowledge about the effects of sound in long-term 
healthcare settings, which holds in particular for special needs care. This dissertation explores 
this issue, namely the role of sound in residential facilities and day care services for people 
with severe or profound intellectual and multiple disabilities. It provides a theoretical 
framework that allows for better understanding of soundscape and sound annoyance research, 
guidelines on how to apply the theoretical framework and developed tools to this specific  
population, and as such it substantiates Florence Nightingale’s insights. 
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Severe or profound intellectual and multiple disabilities 
 
In the DSM-5 (American Psychiatric Association, 2013), intellectual disabilities are defined 
as neurodevelopmental disorders “with onset during the developmental period that includes both 

intellectual and adaptive functioning deficits in conceptual, social, and practical domains.” This 
entails prominent deficiencies in intellectual functions such as learning (from experience and 
instruction), reasoning, judgment, and problem solving, as well as deficits in adaptive 
functioning limiting independence, such as communication and social participation. The 
severity of the intellectual disability is categorized based on adaptive functioning, determining 
the level of support needed. Previously, this categorization was based on IQ scores and a 
severe intellectual disability was associated with an IQ in the range of 40-25, and a profound 
intellectual disability was characterized by an IQ not exceeding 25 points. However, IQ 
measures are difficult to assess within this target group and the validity of these measures 
drops towards the lower end of the IQ range (APA, 2013). Therefore, the APA adopted a 
classification similar to that of the American Association on Intellectual and Developmental 
Disabilities (AAIDD), which is based on the intensity of support needed. According to the 
APA, people with severe intellectual disabilities require support for all daily activities and 
constant supervision, and people with profound intellectual disabilities are dependent on 
others for all aspects of daily physical care, health, and safety (APA, 2013). The AAIDD 
makes a distinction between extensive support, which is often associated with a severe 
intellectual disability, and pervasive support, associated with profound intellectual disabilities 
(Schalock et al., 2010).  

An intellectual disability as extensive as described above is predominantly caused by 
genetic, congenital or acquired biological factors, leading to encephalopathies (disorders of 
the brain) with implications for the entire central nervous system (Arvio & Sillanpää, 2003). 
This explains the high comorbidity with other (motor, sensory, and psychiatric) disabilities, 
characteristic for this target group. Most people with severe or profound intellectual 
disabilities suffer from motor disabilities such as spastic quadriplegia, but also a high 
prevalence of seizure disorders like epilepsy diminishes their freedom of movement and daily 
functioning (Arvio & Sillanpää, 2003; Nakken & Vlaskamp, 2007). This group is described 
as people with profound intellectual and multiple disabilities (PIMD), and is distinguished by 
two defining key characteristics: a profound intellectual disability in combination with a 
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profound motor disability. These disabilities are often accompanied by additional severe or 
profound secondary disabilities or impairments (Nakken & Vlaskamp, 2007).  

Speech deficits are among the most prevalent related impairments (Arvio & Sillanpää, 
2003) and most people with severe or profound intellectual disabilities function at the 
preverbal stage of communication, indicating their spoken language is limited, and they can 
only understand some simple instructions and gestures (APA, 2013; Goldbart, 1997). 
Sensory impairments in all modalities are also common among these people. This includes 
malfunctioning olfaction (smell) and gustation (taste) (Doty et al., 2002) and impaired tactile 
and coetaneous senses (touch, pressure, temperature, and pain) (Oberlander, Gilbert, 
Chambers, O’Donnell, & Craig, 1999). These sensory impairments are however often 
overlooked and the assessment of these dysfunctions is extremely difficult, due to the limited 
cognitive and communicative abilities of people with severe or profound intellectual 
disabilities.  

More obvious and notable sensory impairments include auditory and visual 
disabilities. The prevalence of visual disabilities increases with the severity of the intellectual 
disability, with an estimate of 70-85% of people with a profound intellectual disability 
experiencing visual disorders, in most cases caused by impaired development of the visual 
cortex in the occipital lobe (cortical blindness) (Evenhuis, Theunissen, Denkers, Verschuure, 
& Kemme, 2001; Van Splunder, Stilma, Bernsen, & Evenhuis, 2006; Warburg, 2001; 
Woodhouse, Griffiths, & Gedling, 2000). Auditory problems, although common, appear to 
be less prevalent, with estimates between 30-80%, in people with PIMD (Evenhuis et al., 
2001; Meuwese-Jongejeugd et al., 2006).  

The lower prevalence of hearing deficits compared to visual deficits in people with 
severe or profound intellectual disabilities can be explained by a more prominent role of 
(preserved) subcortical areas in hearing than in vision (Andringa & Lanser, 2013). Although 
visual and auditory impairments seem hard to miss, they are still an “unnoticed, undiagnosed 

and untreated problem” (Newsam, Walley, & McKie, 2010). Some studies estimate that up to 
85% of ocular disorders and 63% of hearing loss remain unnoticed in people with intellectual 
disabilities (Kerr et al., 2003; McCullough, Sludden, McKeown, & Kerr, 1996). Reasons for 
this clinical failure include diminished communicative opportunities, assessment difficulties, 
and diagnostic overshadowing, where behavioral manifestations indicative of sensory 
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impairments are misattributed to the intellectual disability (Carvill, 2001; Evenhuis, Mul, 
Lemaire, & de Wijs, 1997; Lennox, Diggens, & Ugoni, 1997).  
  The combination of intellectual and visual disabilities can cause the individual to be 
more vulnerable to develop behavioral problems and psychiatric illnesses (Carvill, 2001) and 
not surprisingly, sensory problems are associated with the onset of challenging behavior 
(Poppes, Van der Putten, & Vlaskamp, 2010). Challenging behavior is a common problem 
among people with an intellectual disability. The prevalence of psychiatric and behavioral 
problems in this population is estimated at 30-50% (Došen, 2005), with an even higher 
prevalence among people with PIMD (Poppes et al., 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). In addition to the above types of challenging behavior, some 
authors stress that withdrawn behavior may also be regarded as challenging behavior, given 
its consequences. Withdrawn behavior is described as behavior in which the person fails to 
make contact with the environment, which is especially frequent among people with PIMD 
(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 in general and 
integration into the community, possible stigma’s, negative effects on learning and personal 
development, and reduced participation in social activities (Lundqvist, 2013; Matson et al., 
2011). People with an intellectual disability who display challenging behavior are also more at 
risk to be abused and neglected by their caretakers (Lowe et al., 2007). Challenging behavior 
is thus a major problem for many people with an intellectual disability, not only because these 
individuals literally damage themselves, but also because it limits opportunities to participate 
in activities and to build or maintain relationships with others (Poppes et al., 2010).  

Taken together, the combination and severity of their disabilities entails that people 
with severe or profound intellectual disabilities make up an incredibly heterogeneous group, 
characterized by a high degree of vulnerability and lack of autonomy, with a great dependence 
on others for the gratification of their daily needs (Nakken & Vlaskamp, 2007). The 
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participating individuals with intellectual disabilities included in this dissertation, all have in 
common that they are in need of pervasive support. They all are diagnosed with either a 
severe or profound intellectual disability (according to the old classification of the DSM-IV-
TR [APA, 2000]), and suffer from severe visual impairments or display grave challenging 
behavior, by which intensive supervision is required. 
 
 
The effects of noise on well-being 
 
Since there is hardly any information available on the effects of noise on people with severe or 
profound intellectual disabilities, we will examine literature concerning people without 
disabilities as a starting point of our investigation. Research on the effects of noise on the 
well-being of non-disabled people indicates that the sound in our environment plays an 
important role in physical and psychological well-being. Noise is commonly defined as loud 
or unwanted sound that causes disturbance. Recently, the World Health Organization (2011) 
published a report, quantifying the amount of healthy life years lost to the effects of 
environmental noise (in Europe). They studied the detrimental effects of noise in five 
categories: cardiovascular disease, sleep disturbance, tinnitus, cognitive impairment in 
children, and annoyance. All in all, it was calculated that every year at least 1 million healthy 
life years are lost in Western Europe, due to traffic-related noise alone.  

Cardiovascular diseases are one of the most studied adverse effects of noise exposure 
and include, amongst others, hypertension, high blood pressure, ischaemic heart disease, and 
myocardial infarction. Reviews of these studies (Ising & Kruppa, 2004; WHO, 2011) show 
that most of these effects are conform to the noise-stress hypothesis, which states that noise 
is a nonspecific stressor that activates the autonomic nervous system and endocrine system. 
This stress response elicits changes in stress hormones such as cortisol and (nor)epinephrine, 
affecting the individuals’ metabolism, and increasing the risk for cardiovascular diseases. 
These effects seem to occur above noise levels around 65 dB(A) (Babisch, 2002; Ising & 
Kruppa, 2004). Forasmuch as intellectual and related disabilities are caused by a damaged or 
underdeveloped cortex, it could be assumed that the autonomic nervous system is essentially 
still functional. Therefore, there is no reason to believe that these noise induced and stress 
related symptoms would not occur in people with severe or profound intellectual disabilities.  
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Sound has the power to wake us up when we sleep, and therefore it can contribute to 
sleep disturbances. Ample undisturbed sleep is fundamental in maintaining and restoring 
good health, performance, and well-being (Banks & Dinges, 2007; Colten & Altevogt, 
2006). Consequently, noise can have a full array of short- to long-term effects on sleep, 
ranging from awakening during the night, sleepiness during the day, to chronic insomnia 
(WHO, 2011). Sound can wake us up because it is partly processed subcortically. The first 
and fastest signal detection is mediated by the amygdala, which induces the release of stress 
hormones when a sound is categorized as potentially dangerous (Ising & Kruppa, 2004). It is 
therefore no surprise that disrupted sleep is associated with heart rate elevations, increased 
risk of cardiovascular and coronary diseases, and impaired immune function (Buxton et al., 
2012).  

Even at relatively low sound levels, elevated levels of stress hormones can be measured 
(Evans, Bullinger, & Hygge, 1998), and long-term exposure to noise during the night could 
lead to permanently increased cortisol levels (Mashke, Harder, Ising, Hecht, & Thierfelder, 
2002). From research on sleep disruptions in hospitals it became clear that the probability of 
disruptions in sleep increases when the sounds one is exposed to become louder, that 
electronic sounds are more alarming than other sounds, and that continuous sounds induce 
less arousal than non-continuous sounds. However, conversations amongst the personnel 
were also found to be highly alerting (Buxton et al., 2012). For people with severe or 
profound intellectual disabilities, who often experience trouble sleeping and therefore take 
naps during the day, it could mean that their sleep is considerably disturbed by all the sounds 
in their environment, with all kinds of detrimental health effects as a result. 

Tinnitus is the experience of hearing sound, when there is no actual external stimulus, 
and is often described as ringing in the ears. Tinnitus is known to induce stress, sometimes 
leading to sleep problems, depression, anxiety, and many more adverse effects. There is a 
strong relation between noise exposure and tinnitus, with 50-90% of patients who experience 
chronic noise trauma reporting tinnitus (WHO, 2011), and noise-induced hearing loss is 
thus one of the most common causes of tinnitus (Han, Lee, Kim, Lim, & Shin, 2009). This 
gives reason to believe that people with severe or profound intellectual disabilities could also 
suffer from tinnitus. However, since tinnitus is only diagnosable via self-report, it is extremely 
difficult to reliably assess within this target group.  
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Cognitive impairment in children relates to the extent to which noise hinders their 
cognitive capacities. It seems that noise has a greater impact on children than adults (Klatte, 
Hellbrück, Seidel, & Leistner, 2010) and considering that people with intellectual disabilities 
are often described as functioning on a premature level, it could be valuable to look at 
research on non-disabled children as opposed to adults. Children need better listening 
conditions, or better signal-to-noise ratios, to recognize speech (Fallon, Trehub, & 
Schneider, 2000). This is probably caused by the fact that they have less knowledge to 
generate proper signal expectations to compensate for the degraded speech signal (Saija, 
Akyürek, Andringa, & Başkent, 2014) and they have greater difficulty focusing attention. 
Especially working memory seems to be sensitive to distractions caused by sound (Beaman, 
2005). These effects count even more for children with special educational needs (Klatte et 
al., 2010).  

Unfavorable listening conditions are often the result of bad acoustic conditions, such 
as long reverberation times. Reverberation is the persistence, through minimally attenuating 
reflections, of a sound after it is produced. Because of the long reverberation, unwanted 
sounds remain audible longer, they increase the noise level, and reduce speech intelligibility 
effectively. This causes people to raise their voices to make themselves heard, causing even 
more noise, a phenomenon known as the Lombard or café effect (Klatte et al., 2010; Lubman 
& Sutherland, 2002; Whitlock & Dodd, 2008).  

Even when speech is fully intelligible, bad acoustics require more cognitive resources 
to decode the degraded signal, leading to an increased listening effort. In classrooms this 
could lead to stress, fatigue, and annoyance, with a worsened atmosphere (Evans & Hygge, 
2007) and less positive social relations between teachers and students as a result (Klatte et al., 
2010). Teachers in classrooms that have a long reverberation time are also known to report in 
sick more often than colleagues teaching in classrooms with good acoustics (MacKenzie & 
Airey, 1999).  

Research indicates that prolonged noise in classrooms can even have adverse effects 
on language acquisition and pre-reading skills (Maxwell & Evans, 2000), and on the 
development of phonological working memory, which is essential for a child’s cognitive 
development (Klatte et al., 2010). Studies on the effects of environmental (road traffic and 
aircraft) noise on the performance of young children (7-11 years) also show deficits in long-
term memory and reading comprehension, recognition memory, and intentional and 



CHAPTER ONE 

	   9	  

incidental memory (Hygge, Evans, & Bullinger, 2002; Lercher, Evans, & Meis, 2003 
Stansfeld et al., 2005). Fortunately, the study by Hygge et al. (2002) gives reason to believe 
that these effects can be reversed after the exposure ceases, with the cognitive capacities of the 
participants returning to normal within 18 months. However, these results should be 
interpreted with caution, since it is conceivable that a child who has been exposed to noise for 
years on end could suffer from a permanent delay in development.  

Considering that people with severe or profound intellectual disabilities already have 
less cognitive capacity as defined by their intellectual disability and often experience sensory 
impairments, it could very well be that the above described effects of noise on cognitive 
functioning are exaggerated in these people. Especially when the amplified effects of noise on 
the functioning of children as compared to adults are considered. Together with the increased 
risk of cardiovascular diseases due to stress, and the role of noise in sleep disturbances, it 
could be that noise serves as an important harmful factor in the well-being of people with 
severe or profound intellectual disabilities.  
 
 
Soundscape research 
 
Annoyance is the last category of detrimental effects of noise that is addressed in the report 
from the World Health Organization (2011). The WHO reports that people who experience 
sound annoyance suffer from various consequences, such as helplessness, depression, anger, 
anxiety, agitation, dissatisfaction or disappointment (Fields et al., 2001; Job, 1993). These 
adverse effects indicate a qualitative difference compared to the physiological effects such as 
cardiovascular disease or sleep disturbance. Annoyance seems to be a psychological, or 
emotional, response to sound.  

Sounds can evoke all kinds of emotional reactions, from positive to negative (Bradley 
& Lang, 1999). These reactions depend mainly on the meaning people give to the sounds, 
and less so on the acoustical characteristics of the sound. This meaning arises from the 
interactions between the listener, the sound source, and the context of the situation 
(Tajadura-Jiménez, 2008). Traditionally, research on noise was focused on acoustic 
parameters such as loudness in decibels, dB(A), or reverberation time, as discussed above. 
However, it appears that merely one third of noise disturbance can be accounted for by 
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acoustics alone (Guski, 2001), and a growing body of research indicates that it is not the 
physical properties of sound, but the message conveyed within the sound (the meaning 
people attribute to the sound) that has the largest effect on health effects caused by noise 
(Ising & Kruppa, 2004). Some experimental studies endorse the hypothesis that sounds are 
unpleasant due to their intrinsic characteristics, or psychoacoustic properties, as opposed to 
their intensity, or loudness (Neumann, Waters, & Westbury, 2008). It is even demonstrated 
that qualitative unpleasant sounds can be experienced as more displeasing than electric shocks 
or loud tones (Neumann & Waters, 2006) and that emotional sounds elicit greater 
physiological responses (e.g. startle reflex, skin conductance) than neutral sounds of similar 
loudness (Bradley & Lang, 2000). In real world settings it appears that an unwanted sound 
obscuring more pleasant (safety-indicating) sounds is enough for it to be experienced as an 
annoying intrusion (Andringa & Lanser, 2013). Similarly, 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); on the 
contrary, it can even lead to anxiety (Stockfelt, 1991).  

In this dissertation we will use the terms auditory environment and soundscape. An 
auditory environment is the audible part of a sonic environment of a listener or group. Unlike 
the sonic environment, the auditory environment implies a perceiver. The field of science that 
considers the whole of the auditory environment, as it is appraised, is called soundscape 
research. Essentially soundscape researchers acknowledge both positive and negative effects of 
sound on the perceiver, and in doing so, the soundscape approach acknowledges a central role 
for non-acoustic properties of sound. Soundscapes therefore represent more than just the 
sound signal, but instead refer to “an environment of sound (sonic environment) with emphasis 

on the way it is perceived and understood by the individual, or by a society. It thus depends on the 

relationship between the individual and any such environment” (Schafer, 1977). Schafer 
introduced two classes of soundscapes, high and low quality ones. A soundscape of high 
quality (hi-fi) contains hardly any (constant) loud sounds and few mechanical sounds. 
Because of this, there is little overlap between the foreground sounds, and the sounds from 
the wider surroundings that can be heard. This allows for a distant sonic horizon and a high 
signal-to-noise, or foreground-to-background, ratio. Low quality soundscapes (lo-fi) are 
associated with an industrial, mechanized world and have sonic horizons that are much closer 
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(Schafer, 1977). High quality soundscapes thus contain many meaningful sounds that often 
match the nature of the environment.  

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 (Botteldooren, De Coensel, & De Mur, 2006; Cain, Jennings, & Poxon, 2013; 
Schulte-Fortkamp, 2002). The variance in emotional meaning appears to be largely explained 
by two main factors, namely, pleasantness and arousal (Bradley & Lang, 2000). Similar 
components have been found by Axelsson, Nilsson, and Berglund (2010) who studied how 
people appraise auditory environments, and who developed a model to measure the quality of 
soundscapes that we will use in this dissertation. The results of their study suggest that 
soundscape perception can be described in terms of two main basic components: pleasantness 
and eventfulness. Additionally, research by Cain, Jennings, and Poxon (2013) identified 
calmness and vibrancy as two independent emotional dimensions of soundscapes and their 
appraisal. These factors relate to the pleasantness and informational content of a soundscape. 
For non-disabled people, an exciting soundscape is described as a combination of pleasant 
and eventful, and oppositely a lifeless soundscape is unpleasant and uneventful. These 
associations observed within groups may vary depending on the individual and may vary even 
more for people with intellectual disabilities. 

In general, it is argued by soundscape researchers that understanding the acoustical 
properties of a certain place is far less important than understanding how that place 
influences a person emotionally. This entails that the properties of soundscapes should 
describe the affective experiences from the listener, as opposed to describing the physical 
properties of the sound itself (Cain et al., 2013). Since people with severe or profound 
intellectual disabilities have more difficulty in processing and understanding the world around 
them, it is fair to assume that they experience difficulties in attributing meaning to certain 
sounds. This increases the probability of them appraising soundscapes as unpleasant, as 
compared to the non-disabled population.  
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Core Affect 
 
There is an essential connection between how people feel and how they appraise the state of 
the auditory world surrounding them. Feelings of individuals are addressed by numerous 
concepts, definitions, and approaches within scientific research. Concepts such as emotions, 
moods, and (core) affect till date have yet to be ascribed with clear and concise definitions. 
This has led to what Gross (2010) called, in his review and outlook on the future of emotion 
research, a jumble of conceptual confusion. He also justly points to the importance of clarity 
in definitions of the concepts used, so that there is no confusion at the reader’s end.  

In this dissertation ‘core affect’ will be a key concept in the theoretical framework we 
present. Russell (2003) describes core affect as the heart of all affective experiences. Core 
affect is a non-reflective, omnipresent, consciously accessible state, although not always 
salient. Core affect does not have one specific stimulus (unlike emotions). Instead, it changes 
gradually over time, and is shaped by many different influences (Thayer, 1989; Watson, 
Wiese, Vaidya, & Tellegen, 1999), some of which are beyond human awareness, such as 
environmental changes or subliminal stimuli (Russell, 2005).  

Most importantly, core affect is a varying integral blend of the dimensions 
pleasantness and arousal. This entails that core affect ranges from utmost ecstasy to 
excruciating agony, and from drowsiness and sleep to a crisp alertness (Russell, 2003). 
However, a person always has some sort of core affect state, even when feeling neutral 
(Diener & Iran-Nejad, 1986; Diener, Sandvik, & Pavot, 1991). Core affect defines simple 
affective feelings that are always present (and reportable in every waking state), and therefore 
it is the basic component of moods and emotions, which are described below.  

Russell and Barrett describe emotions as ‘prototypical emotional episodes’ (1999). 
Emotions are short-lived and associated with objects or events that are perceived as relevant 
(Levenson, 1999). Emotions are thus responses to specific situations and prepare individuals 
for a certain event to ensure that he or she can cope with that event in a particular way. Frijda 
(1986) calls this action readiness, because emotions activate specific action tendencies and 
prepare the individual for a particular coping strategy. Basically, emotions activate and merge 
physical and psychological functioning to ensure survival in possibly dangerous situations 
(Tooby & Cosmides, 1990).  
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Perceptual processes can directly activate some of these emotions, which are called 
basic emotions (Izard, 2007). Izard (2007) distinguishes six basic emotions that, combined 
with the action readiness of Frijda (1986), form a number of general coping strategies that are 
directly elicited when perceiving objects and events. If an emotion is not appropriate for a 
given situation, it has to be regulated. Emotion regulation is an individual’s deliberate or 
automatic attempt to influence which emotions he or she has, when he or she has them and 
how these emotions are experienced or expressed (Mauss, Bunge, & Gross, 2007). For people 
with severe or profound intellectual disabilities it can be assumed that it is more difficult or 
perhaps even impossible to regulate their emotions, since their disabilities cause difficulties in 
analyzing their environment and choosing optimal behavior (Evenhuis, Theunissen, Denkers, 
Verschuure, & Kemme, 2001). 
 Moods are defined as prolonged periods of core affect and have, unlike emotions, no 
specific provoking object as incentive (Russell & Barrett, 1999). Moods often have a lower 
intensity than emotions and a slow response synchronism; they may emerge without a clear 
cause and can last for days (Scherer, 2005). Where emotions primarily influence actions, 
moods seem to be related to a degree of perceived control (over one’s life) and have a stronger 
influence on cognition (Siemer, 2005). Whereas core affect only consists of two dimensions, 
moods can consist of more than just pleasantness and arousal, and mood is thus a much 
richer concept. However, considering practical applicability, we sometimes address moods in 
terms of core affect, and these terms will be used interchangeably in the remainder of this 
dissertation.  
 The concept of core affect allows for a more principled understanding of human 
perception of soundscapes. The dimensions of core affect, pleasantness and arousal, closely 
resemble the dimensions of soundscape appraisal, pleasantness and eventfulness. 
Furthermore, Russell’s (2003) model shows that interactions with the environment can 
change a person’s core affect, which is supported by in vivo research showing that peoples’ 
appraisal of their environments reflects their mood, and vice versa (Kuppens, Champagne, & 
Tuerlinckx, 2012). It is, for example, difficult or impossible to relax in an unpleasant 
environment and therefore people actively seek a quiet and pleasant environment to recover 
from stress (Kaplan, 1995). So it seems that the way people describe their inner state is 
coupled to the way they describe the state of their surrounding world.  
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Focusing on core affect might also be beneficial in research addressing the affective 
lives of people with severe or profound intellectual disabilities. Research indicates that these 
people have deficits in the communication (and recognition) of emotional expressions, and 
show more subtle or atypical facial expression, even when they experience extreme states such 
as pain or anxiety. This makes it extremely hard for the supporting professionals to react 
appropriately (Adams & Oliver, 2011). Furthermore, focusing on emotions means focusing 
on only a part of their continual affective lives. The concept of core affect seems to have great 
potential to serve as an insightful contribution to both soundscape research as research on the 
affective lives of people with severe or profound intellectual disabilities.  
 
 
The research project 
 
In 2009 a consortium was formed between the departments of Special Needs Care and 
Artificial Intelligence of the University of Groningen and four organizations in The 
Netherlands that provide care for people with intellectual disabilities, namely: Talant (part of 
care group Alliade), Royal Dutch Visio, Bartiméus en ‘s Heeren Loo Zorggroep. Starting in 
March 2012, for a period of three years, research was conducted regarding the role of sound 
in residential facilities for people with severe or profound intellectual and multiple disabilities, 
partially financed by ZonMW. The main goal of the project was to study the role of the 
auditory environment for people with severe or profound intellectual and multiple disabilities 
in residential facilities and day care services, and to provide practical guidelines for the direct 
support professionals to improve these auditory environments.  
 
 
The two main research questions were: 
 

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 intervention-oriented measures to be taken? 
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Dissertation structure 
 
Since there is no existing basis of research on the impact of sound on the physical and 
psychological well-being of people with severe or profound intellectual disabilities, we build 
this dissertation on emotion and soundscape research, also drawing from approaches from 
Artificial Intelligence regarding the modeling of human sound perception derived from 
people without disabilities. By combining knowledge regarding the influence of sound on 
disabled and nondisabled populations, we gain a richer understanding of the role of sound in 
the lives of people with a severe or profound intellectual disability, which we apply in the 
(residential) care practice for people with severe or profound intellectual disabilities.  

We adopt an applied exploratory research approach, including qualitative and 
quantitative methods, starting with the formulation and validation of a theoretical framework 
(part one), followed by the development and implementation of an assessment procedure 
(part two), resulting in an attempt to create controlled positive and safe auditory 
environments for people with severe or profound intellectual disabilities (part three).  
 

Chapter Two 

In the first part of this dissertation we will present a theoretical framework on the role of 
sound in residential facilities, based on techniques from soundscape and emotion research. 
We propose 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. 
 
Chapter Three 

To test the validity of the proposed theoretical framework, we conduct a focus group study 
with 34 healthcare professionals working with people with PIMD. By eliciting their latent 
knowledge regarding this subject, we examine whether it complies with our theoretical 
framework.  
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Chapter Four 

In the second part, we present staff observations of the auditory environments and core affect 
of 36 people with profound intellectual and visual disabilities residing in these environments. 
For this purpose, we have developed and tested a score sheet (Assessment Auditory 

Environment). We combine the appraisals of soundscape and core affect dimensions and 
analyze the results by means of multilevel linear regression. 
 

Chapter Five 

To investigate the hypothesis that low quality auditory environments contribute to the 
display of challenging behavior, we conduct an observational study. For this purpose, we have 
digitized the Assessment Auditory Environment as a smartphone application, called MoSART 
(Mobile Soundscape Appraisal & Recording Technology), and implemented it by the direct 
support professionals during a period of four weeks. These measurements are accompanied by 
pre- and posttest measurements of the moods (MIPQ) and challenging behavior (LGP-
PIMD) of 15 participants with a severe or profound intellectual disability. 
 
Chapter Six 

In the third and last part of this dissertation we describe a more controlled attempt at 
studying the effects of five different auditory environments (Beach, Forest, Urban, Music, & 
Silence) on the core affect of people with severe or profound intellectual disabilities and their 
challenging behavior. Thirteen participants were presented with these soundscapes in a 
dedicated room, together with their direct support professionals, who conducted pre- and 
posttest core affect observations.  
 
Chapter Seven 

In the last and concluding chapter of this dissertation we present a summary of, and 
contemplate on the meaning and significance of the discussed findings. Empirical 
implications for soundscape research and clinical implications for the daily practice in 
residential facilities for people with severe or profound intellectual disabilities are presented. 
Furthermore, we will discuss limitations of the present study and suggestions for further 
research.


