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EXECUTIVE SUMMARY 

This document presents the INSENSION requirements that form the base of the creation of the IN-
SENSION system. It starts with an introduction on ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛŘŜŀ ƻŦ ŀ ǊŜǎǇƻƴǎƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ 
the context of people with disabilities and submits the pedagogical foundation for the whole project. 
Therefore, the target group is introduced and associated with the use of Assistive Technology. Sub-
sequently, the approach to assessing the non-symbolic behaviour signals of the test persons is ex-
plained which leads to the presentation of the created standard tool. Moreover, the selection of 
scenarios for using the INSENSION system in the lives of people with profound and multiple learning 
disabilities is evinced. Finally, application use cases were defined based on the information gathered 
from three focus group workshops. 
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1 INTRODUCTION 

The goal of the INSENSION project is to design and develop an ICT platform that should be the user 

interface for people with profound intellectual and multiple disabilities (PIMD, also referred to as 

PMLD ς profound and multiple learning disabilities) to process the information collected from the 

world around them and to communicate their needs to others with the use of advanced technologies 

previously not available to them. The following technologies are planned for this purpose: gesture 

recognition, facial expression recognition, vocalization recognition, unobtrusive physiological param-

eters monitoring, Internet of Things and behaviour pattern recognition.  

However, the aim of improving the quality of their life, increasing their ability to self-determination 

and enriching their life by enabling a kind of interactive environment is no new intention. In fact, the 

idea of the importance of a responsive environment was described before without any technological 

devices by Ware (1996). This positive environment is characterized by three aspects, in which people 

have the opportunity (1) to lead the interaction and (2) to give responses to activities of others but 

also (3) to get responses to their own activities. This defines the responsive environment as some-

thing not very special. To give an example for such an environment, the development of communica-

tion skills is characterized by the fact that parents already consider the actions of the children as in-

tentional and behave accordingly, although these actions are not performed intentionally yet. This 

interaction is the base for the communicative, social and cognitive development of the children. 

Nevertheless, this is often not the case in the context of PIMD because the behaviour signals of this 

group are more idiosyncratic, less active and harder to read with the result of fewer responses of the 

caregivers as well which hinder the further development.  

The INSENSION project has the intention to counteract this problem and to expand the idea of a re-

sponsive environment by using the mentioned technology. In the best case, this offers better oppor-

tunities for people with PIMD. 

Research that involves people requires pedagogical foundation ς the special conditions of PIMD pose 

an additional challenge. These will be discussed in detail in chapter two by the combination of an 

attempt to define the target group, the general Human Needs, the Development of Communication 

Skills and the use of Assistive Technology in this field. In addition, chapter three covers the Assess-

ment of Communication Skills and Inner States in People with PIMD and. Subsequently, the areas of 

application of the INSENSION system are explained in a closer look. 

2 PEDAGOGICAL FOUNDATION 

The Idea of Man forms the foundation of all pedagogical acting, especially, when focusing people 

with disabilities. The historical review shows a serious change in attitude towards people with intel-

lectual disabilities, which included in its darkest hour extinction, exclusion from relevant areas of life 

and deprivation of educational content. Nowadays, our society is responsible for providing with the 

same or rather adjusted opportunities and living conditions as people without disabilities. During the 

last decades, specific guiding principles like the subsequently listed examples of the United Nation 

worked as an orientation in the changing processes (United Nations): 

- rŜǎǇŜŎǘ ŦƻǊ ƛƴƘŜǊŜƴǘ ŘƛƎƴƛǘȅΣ ƛƴŘƛǾƛŘǳŀƭ ŀǳǘƻƴƻƳȅ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŦǊŜŜŘƻƳ ǘƻ ƳŀƪŜ ƻƴŜΩǎ ƻǿƴ 

choices, and independence of persons 

- non-discrimination 

- full and effective participation and inclusion in society 
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- respect for difference and acceptance of persons with disabilities as part of human diversity 

and humanity 

- equality of opportunity 

- accessibility 

- equality between men and women 

- respect for the evolving capacities of children with disabilities and respect for the right of 

children with disabilities to preserve their identities 

Trying to name the specific group of people that is considered in the INSENSION project provides a 

consistent terminology on the one hand but also suggests being confronted with a relatively homo-

geneous group on the other hand. Notwithstanding which term is used (people with profound and 

multiple learning disability, people with extensive support needs, etc.) you need to be aware of the 

enormous heterogeneity of this group of people.  

The situation of people with disabilities concerning their communication with the environment de-

pends on various factors like, for example, the severity of their disabilities, which comes along with 

the individual communication skills.  

Fundamentally, for pedagogical work in the context of disability, there needs to be assumed that also 

people with PIMD are in fact able to communicate but in a very individual way. This high individuality 

complicates finding a common way of understanding between people with PIMD and their environ-

ment. Finding an effective and suitable solution for this problem must be one of the main aims of 

pedagogical efforts όCǊǀƘƭƛŎƘΣ нлмлύ. 

2.1 INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY AND HEALTH (ICF) 
The International Classification of Functioning, Disability and Health (ICF) ς published by the World 

Health Organization (WHO) ς offers a consistent and standardized terminology for describing the bio-

psycho-social aspects of the consequences of illness. The model illustrates the above-mentioned 

heterogeneity by considering contextual factors as well. The severity of the disability depends on the 

specific activity whereby disability itself is also seen as a situational phenomenon (DIMDI German 

Institute of Medical Documentation and Information, 2017; World Health Organization, 2001). 

 

To show the potential influence of the INSENSION system on the participation of a person with PIMD 

the above presented model will be explained by means of an example. 

Figure 1: The Model of International Classification of Functioning, Disability and 
Health 
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2.1.1 Health Condition 

The fictitious example will deal with a woman with the diagnosis Rett Syndrome. This syndrome 

mostly affects females since in affected males the genetic mutation in nearly any cases leads to in-

trauterine death.  

2.1.2 Activity  

The ICF describes Activity as άǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ŀ ǘŀǎƪ ƻǊ ŀŎǘƛƻƴ ōȅ ŀƴ ƛƴŘƛǾƛŘǳŀƭέ (World Health Organ-

ization, 2003), in this case communication with other persons in the environment. This allows taking 

a closer look on how far the woman with Rett Syndrome is capable of participating in this chosen 

activity. Hence, the subsequent explanations of the other ICF areas are orientated towards commu-

nication. 

2.1.3 Body Functions and Body Structure 

The Body Structure in Rett Syndrome shows a genetic brain disorder due to a genetic mutation of the 

X chromosome. These structural conditions accompany specific Body Functions like a regression of 

social, verbal and adaptive skills. In most cases, verbal language is completely missing. In addition, 

the Rett Syndrome is often associated with profound intellectual disability and impaired motor skills. 

As a result, unaided walking is not possible, and, in many cases, a wheelchair is necessary. Moreover, 

there are specific sensory disorders with a disturbed integration of sensorial stimuli. Motor stereo-

types like, for example, washing movements of hands, clapping or kneading are another characteris-

tic. In 80%, an epilepsy accompanies the Rett Syndrome. 

2.1.4 Personal Factors 

The Personal Factors list those individual skills and attitudes that directly or indirectly influence the 

participation of the woman in the chosen activity. In our case, this could be factors like the womanΩǎ 

motivation and willingness to be heard and understood. Moreover, gathered experiences in interac-

tion situations could have an impact as well. Of course, her communication skills, especially the 

communication behaviour repertoire, play a significant role.  

2.1.5 Environmental Factors 

How far the woman with Rett Syndrome is able to participate in communication situations also de-

pends on several Environmental Factors that work either as a facilitator or as a barrier. These include 

policies, social norms, attitudes and expectations concerning dealings with people with disabilities. In 

addition, caregivers, i.e., family or professionals, can provide important encouragement comprising, 

inter alia, secure relationships or active ŎƻƳƳƛǘƳŜƴǘ ŦƻǊ ŀƴŘ ǎŜƴǎƛǘƛǾŜ ƘŀƴŘƭƛƴƎ ƻŦ ǘƘŜƛǊ ŎƘƛƭŘΩǎ ƴŜŜŘǎΦ 

Regional policy making and legislation influence crucial factors like financial support and material 

resources. For example, Augmentative and Alternative Communication or Assistive Technology, like 

the INSENSION system, aims to improve the way of communication of the affected person.  

2.1.6 Participation 

Against the background of the given framework, it is now possible to take a closer look on how the 

woman is involved in a specific life situation. Taking into account that the close caregivers probably 

are able to correctly interpret her behavioural signals her participation in communication situations 

with these interaction partners seems to be possible. Being confronted with unknown persons that 

do not know how to interpret her behaviour correctly could be much more difficult and restrictive. 

Especially in the latter case, the INSENSION system could work as a facilitator to improve the partici-

pation of the woman in interactions, by recognizing and interpreting her individual communication 

behaviour and complementing her individual requirements. 
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2.2 HUMAN NEEDS 
άIǳƳŀƴ ƴŜŜŘǎ ŀǊŜ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŀǎǇƛǊŀǘƛƻƴǎ ƻŦ Ŧǳƭƭ ƘǳƳŀƴ ŦǳƴŎǘƛƻƴƛƴƎέ (Hamilton, 

2009, p. 201) The manifestation of those needs differs from individual to individual and their satisfac-

tion depends on various personal end environmental factors. In the context of PIMD, satisfying these 

needs is significantly impeded by the complications in their communication.  

Maslow ς as one of the most important representatives of the humanistic psychology ς defined the 

subsequently explained five different human needs and sorted them by means of their priority. He 

emphasizes that the physiological needs are the strongest ones and that committing oneself to the 

further needs supposes the satisfaction of these physiological instincts (Maslow, 1981).  

 

2.3 DEVELOPMENT OF COMMUNICATION SKILLS  
Many people with disabilities are restricted in their communication opportunities due to the fact that 

they do not master verbal skills. However, the satisfaction of their needs ς and along with that also 

their personal well-being ς can only be achieved by communicating them and being understood cor-

rectly. To describe the communication skills of people with disabilities Kane and Rowland recom-

mend taking a close look at the early development of communication within children without disabil-

ity. These early communication skills can be classified into seven levels (Kane, 1992; C. Rowland, 

2013):  

  

Self-actualization 

Esteem or Emotional Needs 

respect, appreceation 

Social Needs 

belonging, love, affection 

Safety Needs 

structure, security, shelter 

Physiological Needs 

sleep, hunger, thirst, sexuality 

Figure 2Υ aŀǎƭƻǿΩǎ IƛǊŀǊŎƘȅ ƻŦ bŜŜŘǎ 
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Table 1: Development of Communication Skills 

LEVEL DESCRIPTION 
PARTICULARITIES IN THE CONTEXT OF 

DISABILITIES 

1. 

P
re

-I
n
te

n
ti
o

n
a

l 
B

e
h

a
v
iou

r 

- behaviour shows the general state of 
the person but is not used conscious-
ly 

- important signals: body movements, 
facial expressions, vocalizations  

- age: 0-3 months of age  

- less opportunities for parents to in-
ǘŜǊǇǊŜǘ ŀƴŘ ǊŜŀŎǘ ǘƻ ŎƘƛƭŘΩǎ ǎƛƎƴŀƭǎ 
due to long stays at hospital  

- different and incomprehensible sig-
nals (e.g., no eye-contact in blind 
children) 

- slower learning processes 

2. 

In
te

n
ti
o

n
a

l  
B

e
h

a
v
iou

r 

- behaviour is under control of the 
person but not used to communicate 
intentionally  

- important signals: body movements, 
facial expressions, vocalizations, eye 
gaze 

- age: 3-8 months of age 

- show less interest, are more passive 

- show less signals and reactions to 
interaction offers; as a result, parents 
overstimulate or offer too little 

- challenging behaviour as an attempt 
to communicate can burden the rela-
tionship 

INTENTIONAL COMMUNICATION 

3. 

U
n
co

n
ve

n
tio

n
a

l C
o
m

m
u
n
ic

a
tio

n 

- pre-symbolic (no symbols are used) 

- intentional use of behaviours 

- behaviours are not socially accepta-
ble for older persons 

- important signals: body movements, 
vocalizations, facial expressions, sim-
ple gestures (e.g., tugging on others) 

- age: 6-12 months of age 

- have difficulties to understand that 
they can reach their goals with the 
help of others 

- have difficulties to understand the 
connection between their signals and 
the reaction of the environment 

- have less joy in imitation and observ-
ing others; impeded transition to 
conventional communication 

- impeded intuitive acting of parents 
due to atypical behaviour of their 
child 

- many people with PIMD stay at this 
level (for the INSENSION target group 
it is characteristic not to pass on to 
the next level) 

4. 

C
o

n
ve

n
tio

n
a

l C
om

-
m

u
n
ic

a
tio

n 

- pre-symbolic (no symbols are used) 

- intentional use of behaviours 

- socially acceptable behaviours (in 
part culture-specific) 

- important signals: pointing, nodding 
or head-shaking, waving, looking 
from a person to the desired object  

- age: 12-18 months of age 

- some children with milder disability 
stay at this level for a very long time 
or forever  

- experience of failure despite of spe-
cific exercise 

- risk of obsessive fostering by parents 
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SYMBOLIC COMMUNICATION 

5. 

C
o

n
c
re

te
 S

y
m

b
o

ls 
- these symbols physically resemble 

what they represent 

- important signals: sounds, objects, 
pictures, iconic gestures 

- no separate stage but signals are 
used together with gestures and 
words  

- stage is often skipped by individuals  

- age: 12-24 months of age 

- impeded transition to use of words 

- better prospects in gestural commu-
nication 

6. 

A
b
s
tr

a
c
t 

S
ym

-
b
o

ls
 

- important signals: speech, brailled or 
printed words, manual signs  

- no physical similarity between the 
symbols and what they represent 

- these symbols are used one at a time 

- age: 12-24 months of age  

7. 

V
e

rb
a

l 
L

a
n
g
u
a

g
e - two- or three-symbol combinations 

όŜΦƎΦΣ άǿŀƴǘ Ƴƛƭƪέύ 

- consideration of grammatical rules 

- age: from 24 months of age 

2.4 ASSISTIVE TECHNOLOGY WITHIN PEOPLE WITH PROFOUND AND MULTIPLE LEARNING DISABIL-

ITIES  
Assistive Technology (AT) covers a wide range of devices and their applications to help people with 

disabilities and special needs. By supporting their daily tasks, the main goals of AT are on the one 

hand the promoting of self-determination and on the other a better quality of life. Only the combina-

tion of the rapid development of technical possibilities and, simultaneously, suitable pedagogical 

interventions can result in the highest possible outcome for people with disabilities. This research 

interest can be explained by the increased attention to the rights of this group of people (e.g., via the 

Convention on the Rights of Persons with Disabilities) as well as the improved possibility to reach an 

inclusive society. The necessary interaction with the social environment needs to be enhanced by 

different tools of AT to reduce personal isolation, passivity and social withdrawal (Lancioni, 2013; 

Stasolla, Perilli, & Boccasini, 2016).  

Two broad categories of users who have gained benefit from such technology are defined: (1) people 

with extensive motor impairment but no intellectual disabilities and (2) users with PIMD, which 

means a combination of intellectual, motor and sensorial disabilities. More precisely, the first type of 

user utilizes AT in school, medical or home settings for educational or rehabilitative purposes to 

promote literacy (Stasolla et al., 2016). Users of the second category, which is the focus of the IN-

SENSION project, are supported by the following AT devices (Lancioni, 2013; Stasolla et al., 2016):  

- microswitches: allowing the user to get access to a preferred stimulation or to foster move-

ment fluency 

- combination of two microswitches: enabling a choice between to stimulations 

- speech-generating devices: combining a microswitch and a voice output  

- spatial orientation systems: supporting the user by auditory or visual direction indications or 

by corrective feedback 
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- computer-aided instruction systems: providing a verbal or pictorial presentation of personal 

needs (i.e., leisure, communication, video, music etc.) 

- microswitch clusters: aiming to strengthen adaptive response and reducing challenging be-

haviour 

These electronic tools offer the ability to control the environment instead of relying on parents or 

caregivers to influence the surrounding area or get the preferred stimulation. However, before im-

plementing such programs Stasolla suggests taking into account the targeted behaviours, tasks and 

environments because beneficial effects for these people will only be achievable if a rigorously indi-

vidualized and strictly suitable solution is realized (Lancioni, 2013; Stasolla et al., 2016). The INSEN-

SION project considers these aspects by aiming to create a personal responsive environment with 

technical support.   

2.5 CONCLUSION 
One main objective of the INSENSION system is a better understanding and satisfaction of the needs 

of a person with PIMD ǘƘŀǘ ƛǎ ƛƴ ǘƘŜ ƭƛƳŜƭƛƎƘǘΦ LƴǎǇƛǊŜŘ ōȅ aŀǎƭƻǿȰǎ Hierarchy of Needs, the subse-

quent model illustrates in the green areas the different needs of an individual. There is no hierarchy 

ǎƘƻǿƴ ƛƴ ǘƘŜ ƳƻŘŜƭ ōŜŎŀǳǎŜ aŀǎƭƻǿΩǎ ǇǊƛƻǊƛǘƛȊŀǘƛƻƴ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǊŜŀŎƘƛƴƎ ǎŜƭŦ-actualization seems 

to be a nearly unattainable goal in the context of disabilities ς especially when it comes to people 

with PIMD.  

The specific manifestation of these human needs differs from person to person and depends on envi-

ronmental and personal factors. These factors that are also part of the above-mentioned ICF model 

can involve both possibilities and limits.  
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The set of capabilities that arises out of the environmental and personal factors is aimed to be ex-

tended by the INSENSION system as it is illustrated in the concept of the INSENSION platform (blue 

circle; PSNC, 2017, p. 11). 

However, there ŀǊŜ ǎŜǾŜǊŀƭ ǇŜŘŀƎƻƎƛŎŀƭ ŀƴŘ ŜǘƘƛŎŀƭ Ǌƛǎƪǎ ǘƘŀǘ ŀǊƛǎŜ ƻǳǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŎƻƴŎŜǇǘƛƻƴΦ 

Therefore, some of those aspects that need to be considered are listed below: 

- awareness of the wide heterogeneity and individuality of the target group 

- maintenance of privacy and social retreat instead of permanent surveillance 

- guaranteeing data protection 

- no over-interpreting of the behaviour (not every behaviour is meant to be communication) 

- ǊŜǎǇŜŎǘƛƴƎ ǘƘŜ ǇŜǊǎƻƴΩǎ ŎƘƻƛŎŜ ƻŦ ǿƘƻ ǎƘŀƭƭ ƻǊ ǎƘŀƭƭ ƴƻǘ ōŜ ŀŘŘǊŜǎǎŜŘ 

- ǊŜǎǇŜŎǘƛƴƎ ǘƘŜ ǇŜǊǎƻƴΩǎ ŎƘƻƛŎŜ ƻŦ ǿƘƛŎƘ ŎƻƴǘŜƴǘ ǎƘŀƭƭ ƻǊ ǎƘŀƭƭ ƴƻǘ ōŜ ŎƻƳƳǳƴƛŎŀǘŜŘ  

- maintenance of social interaction (supporting the caregivers instead of replacing them by 

the system) 

3 ASSESSMENT OF COMMUNICATION SKILLS AND INNER STATES  

3.1 DESCRIPTION OF THE ASSESSMENT MODEL 
The standard tool of the assessment will be created to gather the non-symbolic behaviour signals of 

each individual with PIMD. The subsequent model illustrates the structure of the assessment.  

 

Figure 3: Pedagogical Foundation within the INSENSION project 
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The inner circle shows the eight determined assessment areas that can be divided up into General 

Data (grey segments) on the person and Information on Communication and Inner States (blue seg-

ments) as illustrated in the second circle.  

By whom the specific data will be raised is shown in the green areas. The standard tool will collect 

data based on the expertise of the parents and professional caregivers by video recording communi-

cation scenarios in the three premises of Na Tak and at the chosen test personΩǎ private home. A 

paper-based assessment (questionnaire) for the parents and professional caregivers will be an addi-

tional data source. The data captured from parents and professional caregivers includes all of the 

eight assessment areas (General Data as well as Information on Communication and Inner States). 

The questionnaire is filled in by at least one family member and at least one professional caregiver of 

the chosen test person at the beginning of the assessment period. Possibly, there will be another 

period of elicitation with the questionnaire in case of its revision. 

In addition, the assessment is complemented by the technological devices that will gather Infor-

mation on Communication and Inner States. The outer semicircle lists the technological partners and 

shows the exact responsibilities in this part of the assessment. 

The five subareas shown in the left part of Figure 5 can be interpreted as communication behaviour 

relating to inner states. Challenging Behaviour constitutes a very specific field within people with 

disabilities, especially, regarding manifestations that are typical for specific genetic syndromes. 

Moreover, this subarea can hardly be raised technologically. For these reasons, this field is supposed 

to serve as a separate subarea in addition to the four technologically collectable data sectors and 

forms a separate part in the questionnaire. The behaviour signals belonging to the other four subare-

as are not very meaningful in their own right but need to be put in a context or rather be interpreted 

against the background of specific inner states. Therefore, these assessment sections got translated 

into the inner states Mood, Pain, Pleasure and Displeasure or Distress that supplement the level of 

Preverbal Communication and the aforementioned field of Challenging Behaviour.  

The level of preverbal communication provides information on thŜ ǇŜǊǎƻƴΩǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǎƪƛƭƭǎ 

focusing on their use of various behaviour signals. This knowledge enables stabilizing already existing 

skills as well as initiating the next level of communication. The field of inner states splits up into 

mood, pain, pleasure and displeasure. To be able to improve the quality of life, it is important to 

know what kind of behaviours a specific individual with PIMD shows, e.g., in a situation of pain or to 

express pleasure. 
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Figure 5: Transformation of the Assessment Model to the Paper-Based Assessment 

These new formed sections will be analysed by means of the INSENSION standard tool ς a combina-

tion of several diagnostic test methods. Which existing diagnostic tests were taken into account or 

served as an orientation is explained in the chapter below. 

3.2 OVERVIEW OF ASSESSMENT TOOLS 
For the creation of the INSENSION standard tool a great range of diagnostic tests and checklists was 

reviewed and validated against the background of the INSENSION requirements. Appendix 7.1 lists all 

reviewed tests and their validation to justify why they have been selected or rejected. Subsequently, 

those diagnostic methods that are graded relevant and suitable are presented assorted according to 

the different assessment sections.  

Table 2: Overview of the Chosen Diagnostic Tests and Sources for the Paper-Based Assessment 

ASSESSMENT AREAS AND SECTIONS CHOSEN DIAGNOSTIC TEST OR SOURCE 

G
E

N
E

R
A

L
 

D
A

T
A 

Personal data Oriented towards 

- Hall, Arron, Sloneem, and Oliver (2008)  

- Vos et al. (2012) 

General competencies 

Additional Information
  

IN
F

O
R

M
A

T
IO

N
 O

N
 C

O
M

M
U

N
IC

A
T

IO
N

 
A

N
D

 I
N

N
E

R
 S

T
A

T
E

S
 

Preverbal  
Communication 

- Preverbal Communication Schedule (PVCS) by Kiernan and 
Reid (1987) 

- wƻǘǘŜǊΣ YŀƴŜΣ ŀƴŘ DŀƭƭŞ (1992) 

Challenging Behaviour 
- Aberrant Behavior Checklist (ABC) by Aman and Singh 

(1986) 

Mood 
- Mood and Anxiety {ŜƳƛπǎǘǊǳŎǘǳǊŜŘ LƴǘŜǊǾƛŜǿ όa!{{ύ by 

Charlot et al. (2007) 

Pain 
- Non-communicating Adult Pain Scale (NCAPS) by Lotan, 

Moe-Nilssen, Ljunggren, and Strand (2009) 

Pleasure Oriented towards 

- Disability Distress Assessment Tool (DisDat) by Regnard et 
al. (2007) 

- Roemer, Verheul, and Velthausz (2017) 
Displeasure or Distress 
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Prospectively, not all of the chosen tests will be taken one to one but modified according to the IN-

SENSION requirements in some cases. Concerning the sections Challenging Behaviour, Preverbal 

Communication, Mood and Pain, the items were taken one to one except for the NCAPS that rather 

serves as an orientation due to some important indications within the context of adulthood.  

The listed texts serve as an additional guideline when no suitable diagnostic test was found. For the 

paper-based assessment, relevant and appropriate segments are selected in order to complement 

each other in a reasonable way. Besides, the complete paper-based assessment will be translated 

into Polish and is listed in Appendix 2.  

4 SCENARIOS 

This chapter aims to classify the variety of life situations of people with PIMD in order to identify the 

areas of application of the INSENSION system. The possible scenarios can be classified according to 

the life stages and the areas of life, which is illustrated in the table above. The Life Stages are divided 

into Preschool and School, Adulthood and Seniority, whereas the Areas of Life consist of Work and 

Living, which splits up in Housing and Leisure. 

Table 3: Overview of the (Chosen) Scenarios 

  AREAS OF LIFE 

  WORK 
LIVING 

HOUSING LEISURE 

L
IF

E
 S

T
A

G
E

S
 

EARLY 
CHILDHOOD 

Kindergarten 
Pre-School 

Early-Intervention Living Together with Parents 

Different  
Leisure  

Activities 
Depending 
on Age and 

Interest 

SCHOOL AGE Special school 
Inclusive 
School 

ADULTHOOD 

Work-
Oriented 
Program  

Sheltered 
Workshop 

Open  
Labour 
Market 

Residence 

Ambulant 
- Assisted 

Living 

- Inclusive 
Living 

Living  
Together with  

Parents 

Large Scale Institution 

SENIORITY Day-Structure & Housing 

 

All of these listed possible scenarios are explained in detail and provided with an example in Appen-

dix 3. The INSENSION system should be implemented in the above marked four scenarios, because of 

several reasons: 

(1) Basically, all people with PLMD should benefit from the completed INSENSION system re-

gardless of age or life situation. Therefore, it should be tested in the first three life stages 

during the project (early childhood, school age, adulthood).  

(2) The stadium of seniority can be neglected at the moment because the characteristics do not 

differ significantly from those of adulthood. 

(3) Each of the three life stages has specific requirements, tasks and objectives: 

a. Early Childhood ς Early Intervention:  

In this life stage, especially people with PIMD need support as early as possible, 

which is usually implemented in individual settings of early-intervention and in-
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cludes the following areas: sensory learning, motor skills, social and emotional de-

velopment or communication and speaking. 

 

b. Early Childhood ς Life at Home with Parents: 

This scenario offers impressions of another specific surrounding: the private home 

with the parents as caregivers. The parents as those persons who are probably clos-

est to our test persons since their birth enrich the system by providing their 

knowledge and showing their way of interaction.  

In addition, the INSENSION system aims to be installed at home as well. Therefore, 

this scenario offers the opportunity to test the use of the system in a private sur-

rounding.  

 

c. School Age ς School: 

A typical situation in this age takes place in lessons at school. These are usually group 

situations, in which students with PIMD interact with teachers or other students 

with or without disabilities and the teacher. 
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d. Adulthood ς Work-Oriented Program: 

This scenario involves situations in individual settings as well as group settings, but 

first and foremost, it offers impressions of the widest age span along the life stages. 

Until this point in time anybody developed individual behaviours, some even got 

gridlocked in their way of behaving.  

This list shows the unique selling points of the different areas so that the choice of the scenarios gets 

justified. On the one hand, using the marked scenarios guarantees gathering as many different im-

pressions during the assessment as possible. On the other hand, this choice of scenarios enables the 

INSENSION system to be in tune with the requirements of various situations under different condi-

tions. 

5 APPLICATION USE CASES 

To complement the knowledge of requirements of nonsymbolic interaction gathered by means of 

the INSENSION questionnaire, three focus group workshops took place in order to define those situa-

tions, which are the most challenging in the life of people with PIMD for themselves and their envi-

ronment. These application use cases supported identifying ideas on which digital applications and 

services would be of greatest interest to the target group including any that is related to enable 

communication with other people and facilitate interaction with these services using the INSENSION 

platform. Hereafter, the procedure of the focus group workshops will be explained before presenting 

the particular results of each single workshop.  

5.1 FOCUS GROUP WORKSHOPS 
In order to define application use cases within the context of people with PIMD and to think of possi-

ble solutions, which provide remedy for these challenging scenarios, a multiperspective approach is 

necessary. Hence, the participants represented a number of groups with different perspectives on 

and connections to the topic. Relatives of persons with PIMD as well as professional caregivers pro-

vided their expertise and experience with the target group itself whereas specialists in Information 

and Communications Technology (ICT) and representatives of the area of provision of aids (POA) 

focused on options of technological support. The subsequent table shows  an overview of the num-

ber of each participating group per workshop. 

Table 4: List of focus group workshops 

Workshop Relatives DSPs ICT & POA Sum 

I. 
Heidelberg, Germany 
(30.11.2018) 

3 4 2 9 

II. 
tƻȊƴŀƵ, Poland 
(11.12.2018) 

4 3 5 12 

III. 
YǊŀƪƽǿ, Poland 
(11.02.2019) 

5 4 2 11 

     total: 32 

 

The workshops were oriented towards particular methods of the Design Thinking approach like the 

creation of personas to exemplify the target group (Dark Horse Innovation, 2016). Additionally, they 

were moderated according to the Walt-Disney-Method by (Dilts, Epstein, & Dilts, 1991) which splits 
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the conversation in three parts: dreamer, realist, critic. The whole procedure of each focus group 

workshop is visualized below. 

 

 

5.1.1 Workshop I: Transitions 

The first workshop took place on 30.11.2018 in Heidelberg, Germany. To not only focus on national 

perspectives, this workshop was conducted in addition to the two Polish workshops, which were 

envisaged from the beginning of the project. The composition of the participating group is illustrated 

below. 

Table 5: Workshop I - Participants 

Area Relatives Professional Caregiver  Sum 

Early Childhood 1 1 2 

School-Age 0 1 1 

Adulthood 2 2 4 
 

ICT 2 2 

   total: 9 

 

Based on the presented personas and the creation of their fictitious daily routines, the participants 

defined transitions within the life of people with PIMD as the challenging situation they wanted to 

focus on. Hence, they collected the following ideas thinking of the perfect solution for the mentioned 

scenario if there were no limitations: 
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Figure 6: Workshop I - Dreams 

 

Concerning the concrete realization of creating an application, which provides useful information for 

new DSPs or other unknown people, the participants saw the base in regulations and participation of 

politics, health insurance funds, authorities and payers. They identified the need of having one per-

son who is primarily responsible for organization and coordination issues. Furthermore, they agreed 

about the necessary participation of relatives, professional caregivers, direct environment and advo-

cacy groups to define aims and provide experiences, data as well as creating the setting. To comple-

ment this information, the expertise of medical doctors and therapists is needed. Additionally, the 

participation of experts in ICT (especially for software programming) and engineers for the construc-

tion and realization of the technological solution was stated. Regular meetings of all these partici-

pants need to be envisaged to guarantee individualized planning for each person with PIMD.  

Keeping in mind the risks these ideas may imply, the participants of the workshop focused on re-

specting the privacy of the individual with PIMD as well as maintaining the person-centeredness and 

not treating the particular family as a research project. Due to the high number of participants need-

ed to realize their idea, they also discussed the risk of a lack of cooperation, having different interests 

and organizational problems, which may occur. From technological point of view, there is always the 

risk of not collecting enough data to realize the planned idea.  

5.1.2 Workshop II: Nights 

The second workshop took place on 11.12.2018 in tƻȊƴŀƵ, Poland. The composition of the participat-

ing group is illustrated below. 

Area Relatives Professional Caregiver Sum 

Early Childhood 2 1 3 

School-Age 1 1 2 

Adulthood 1 1 2 
 

ICT & POA 5 5 

   total: 12 
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Based on the presented personas and the creation of their fictitious daily routines, the participants 

defined nights as the challenging situation they wanted to focus on. Hence, they collected the follow-

ing ideas thinking of the perfect solution for the mentioned scenario if there were no limitations: 

 

Figure 7: Workshop II - Dreams 

Concerning the realization of night monitoring, the participants of the workshop discussed features 
like phone notifications and an optional blinking light for the caregivers in addition to a live camera 
ŦŜŜŘ ƛƴ ǘƘŜ ǇŜǊǎƻƴΩǎ ǊƻƻƳΦ Since weather and its changings affects mood and sleep, weather warn-
ings should be included. Early pain detection as well as an automatic detection of the need for chang-
ing diapers by a change of humidity were also discussed as helpful features to prevent sleep disturb-
ances. Different forms of music interventions in case of sleeplessness were mentioned, e.g. playing 
calming music or sounds and suggesting new music.  

Keeping in mind the possible problems of night monitoring, the participants discussed the case of 
wrong interpretations and agreed upon the feature of an easy system reset. In terms of usability, an 
easy system operation is requested in order to be able to add functions step by step.  
 

5.1.3 Workshop III: LƳǇŀŎǘ ƻŦ ŜȄǘŜǊƴŀƭ ŦŀŎǘƻǊǎ ƻƴ ŀ ǇŜǊǎƻƴΩǎ ƳƻƻŘ  

The third workshop took place in YǊŀƪƽǿ όtƻƭŀƴŘ) on 11.02.2019. The composition of the participat-

ing group is illustrated below. 

Area Relatives Professional Caregiver Sum 

Early Childhood 1 2 3 

School-Age 2 1 3 

Adulthood 1 1 2 
 

ICT 2 2 

   total: 10 

 

Based on the presented personas and the creation of their fictitious daily routines, the participants 

defined ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŜȄǘŜǊƴŀƭ ŦŀŎǘƻǊǎ ƻƴ ŀ ǇŜǊǎƻƴΩǎ ƳƻƻŘ as the challenging situation they wanted 

to focus on. Hence, they collected the following ideas thinking of the perfect solution for the men-

tioned scenario if there were no limitations: 
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Figure 8: Workshop III - Dreams 

/ƻƴŎŜǊƴƛƴƎ ǘƘŜ ŎƻƴŎǊŜǘŜ ǊŜŀƭƛȊŀǘƛƻƴ ƻŦ ǇǊŜŘƛŎǘƛƴƎ ŀ ǇŜǊǎƻƴΩǎ ƳƻƻŘ ŀƎŀƛƴǎǘ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ƻŦ ŜȄǘŜr-

nal factors, the participants of the workshop decided to include weather parameters, i.e. air pres-

sure, moon phases, storms, temperature, forecast, pollution. Additionally, the application should be 

synchronized with a calendar to enable, for example, a division between school days and free days. 

In combination with personalized data like the normal temperature of a specific individual with 

tLa5Σ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǎƘƻǳƭŘ ƭƛǎǘ ŀƭƭ ŦŀŎǘƻǊǎ ǘƘŀǘ ŎƻǳƭŘ ƘŀǾŜ ƛƳǇŀŎǘŜŘ ǘƘƛǎ ǇŜǊǎƻƴΩǎ ƳƻƻŘΦ .ŀǎŜŘ ƻƴ 

this information, a possible need for action should be recommended to the particular caregiver. 

Keeping in mind all critical issues connected with this idea, the participants stated the huge amount 

of data, which is needed for the realization in combination with the need for usability. In some cases, 

it might be difficult to find a trustworthy source of data to rely on, e.g. weather information.  

5.2 DEFINITION OF APPLICATION USE CASES 
Based on the findings and all ideas created within the focus group workshops, three application use 

cases were defined: 

1) Focus on communication 

2) Use of multimedia player 

3) Smart room/ smart home with robotic assistance device 

Each application aims at providing remedy in the defined areas of intervention (i.e., transitions, night, 

impact of external factors on a peǊǎƻƴΩǎ ƳƻƻŘύ ōȅ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ǎŜƭŦ-determination and improving 

ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ǇŜǊǎƻƴΩǎ ƭƛŦŜΦ Concerning the realization of the envisaged solutions, the inclusion of 

secondary users (caregivers of persons with PIMD) plays an important role, especially in terms of 

usability. These results are input to Work Package 4, which deals with designing and developing ex-

emplary digital services for the pilot trial.  
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7 APPENDIXES 

7.1 OVERVIEW OF ALL ASSESSMENT TOOLS 

ASSESSMENT TOOL FURTHER INFORMATION 
VALUATION 

NEGATIVE POSITIVE 

Level of Preverbal Communication 

Nichtsprachliche Kommu-

ƴƛƪŀǘƛƻƴΥ 9ǊŦŀǎǎǳƴƎ ǳƴŘ CǀǊŘŜr-

ung 

(Rotter et al., 1992) 

Content: 

- three basic contents of communication: protest, demand, 

comment 

Method: 

- triggering communication behaviour by creating specifically 

structured situations 

Aim:  

- identification of level of preverbal communication 

- national; no English 

version 

 

- lucid overview of pre-

verbal communication 

- similar to the Communi-

cation Matrix (increases 

validity)  

Pre-Verbal Communication 

Schedule (PVCS)  

(Kiernan 1987) 

Content: 

- target group: students with minimal verbal or signing skills 

Method: 

- checklist via external assessment 

- detailed observations of what means the child or adoles-

cent uses to communicate, e.g., attention, needs, wishes, 

refusals 

Aim: 

- establishment of the use of speech or signs, symbols or 

other form of non-verbal communication 

-  - conform target group 

- international  

The Triple C: Checklist of Com-

munication Competencies  

(Bloomberg, West, Johnson, & 

Content: 

- target group: adolescents and adults with severe disabilities 

- focusing on six levels of pre-intentional and intentional 

- inaccuracy of items  

- items are poorly 

"translatable" into 
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Iacono) communication 

Method: 

- checklist on the base of observation in daily life filled in by 

family members and professional caregivers 

Aim: 

- assignment of six levels of preverbal communication 

the requirements 

of technical devices 

Communication Matrix  

(Rowland & Fried-Oken 2010) 

Content: 

- alternative forms (electronic devices, voice-output systems, 

Braille, sign language, 3-dimensional or picture symbols) 

- pre-symbolic communication (gestures, body movements, 

sounds, eye gaze, facial expressions) 

- typical forms of communication (such as speech and writ-

ing) 

Method: 

- checklist via external assessment 

- triggering communication behaviour of four different con-

tent in specifically structured situations 

 

Aim: 

assignment of seven levels of preverbal communication (Pre-

intentional Behaviour, Intentional Behaviour, Unconventional 

Pre-Symbolic Communication, Conventional Pre-Symbolic 

Communication, Concrete Symbols, Abstract Symbols, Lan-

guage) 

- not suitable to all 

project purposes 

- ǎƛƳƛƭŀǊ ǘƻ άbƛŎƘǘǎǇǊŀŎh-

liche Kommunikation: 

Erfassung und CǀǊŘe-

ǊǳƴƎά όƛƴŎǊŜŀǎŜǎ ǾŀƭƛŘi-

ty) 

- international  

Communication and Symbolic 

Behavior Scales  

(Wetherby & Prizant 2003) 

Content: 

- observation areas: areas: social, speech, symbolic 

- target group: 6 and 24 months and children up to 72 

months who exhibit atypical development 

Method: 

- items are poorly 

"translatable" into 

the requirements 

of technical devices 

- limited target 
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- checklist based on parent report or observation by a quali-

fied professional 

Aim: 

- identification of communication skills and often-overlooked 

indicators of symbolic development 

group 

- focus on symbolic 

communication 

Communication Complexity 

Scale (CCS) 

(Brady et al. 2012) 

Content: 

- 11 levels of communication encompass the categories of 

perlocutionary (pre-intentional), illocutionary (intentional) 

and beginning locutionary (symbolic) communication de-

velopment 

Method: 

- criterion-referenced assessment for researchers and clini-

cians  

- expressive communication summary score  

Aim: 

- description of communication levels that reflect increasing 

degrees of coordination between referent and communica-

tion partner, and increasingly sophisticated forms of com-

munication 

- identification of the most sophisticated communication 

behaviors demonstrated by the individual 

- the study proves 

the difficulty in dis-

tinction of the dif-

ferent levels 

- conform target group 

Affective Communication As-

sessment  

(Coupe et al. 1987) 

Content: 

- four basic reasons to communicate: to refuse things; to 

obtain things; to engage in social interactions (posi-

tive/negative); to provide or seek information 

 

Method: 

- checklist via external assessment 

- structured diagnostic observation tool 

- inaccuracy of items  - user-friendly handling 

- conform target group 
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- mostly in combination with video recordings 

Aim: 

focus on likes/dislikes 

General areas of development 
(i.e., communication, gross motor skills, fine motor skills, life skills, orientation, etc.) 

Paderborner Entwicklungs-

wŀǎǘŜǊ ŦǸǊ {ŎƘǿŜǊǎǘ-

mehrfachbehinderte (mit 

{ŜƘǎŎƘŅŘƛƎǳƴƎύ όt9waύ 

(Faber & Rosen Klaus 1997) 

Content: 

- nine observation areas: gross motor skills, fine motor skills, 

food intake, passive communication, active communica-

tion, visual perception, auditory perception, cognition, so-

cial behaviour 

Method:  

- checklist via external assessment 

Aim: 

- detailed assessment of individual competencies  

- initial point for fostering 

- too extensive 

- items are not relat-

ed to specific situa-

tion 

- items are poorly 

"translatable" into 

the requirements 

of technical devices 

- conform target group 

[ŜƛǘŦŀŘŜƴ ȊǳǊ CǀǊŘŜǊŘƛŀƎƴƻǎǘƛƪ 

mit schwerstbehinderten Kin-

dern όCǊǀƘƭƛŎƘ ϧ IŀǳǇǘ нллпύ 

Content: 

- areas of development that children without disabilities 

show in their first year of life  

- observation areas: relationship between caregiver and 

child, response to voice and language, verbal utterances, 

response to sensory offers, hand movements/games, 

movements of the whole body, spatial experience, drink 

and eat, interaction with caregivers 

Method: 

- checklist via external assessment 

- systematic observation  

Aim: 

- assessment of competencies  

- no English version 

- items are too accu-

rate 

- classification in 

different develop-

mental ages not 

necessary 

- items are poorly 

"translatable" into 

the requirements 

of technical devices 

 

VADEMECUM Content: - no English version  



 

33 

 

(Schlienger 1988) - target group: children of the age of one month to three 

years 

- observation areas: physical development, seeing and grasp-

ing, hearing and speaking, independence, feelings and 

community ability 

Method: 

- checklist via external assessment 

- must partly be carried out in the natural environment 

Aim: 

- creation of a development profile with sector-specific de-

velopmental ages and identification of a risk area 

- too accurate items 

- items are poorly 

"translatable" into 

the requirements 

of technical devices 

Progress Assessment Chart 

(PAC) of Social and Personal 

Development 

(Gunzburg 1991) 

Content: 

- observation areas: self-help (eating, mobility, toi-

let/washing, dressing), comprehensibility, social adjust-

ment, employment (fine/gross motor skills) 

- focus: small-scale development of life skills for the group of 

people with severe intellectual disabilities 

Method: 

- checklist via external assessment 

- systematic observation and reporting on the social behav-

iour of children and adults with intellectual disabilities 

Aim: 

- assessment of life skills and adaptive behaviour 

- development of basic living skills 

- too extensive 

- items are not relat-

ed to specific situa-

tion 

- items are poorly 

"translatable" into 

the requirements 

of technical devices 

- additional focus on 

people with PIMD 

Beobachtungsbogen zu kommu-

ƴƛƪŀǘƛǾŜƴ CŅƘƛƎƪŜƛǘŜƴ ς Revision 

(BKF-R)  

(Scholz, Wagner, & Stegkemper 

2018) 

Content: 

- assessment of communicative and communication-relevant 

competences of children, adolescents and adults 

- observation areas: situation-specific communication, basic 

communication skills, perception, orientation, motor skills 

- open-ended ques-

tions 

- focus on specific situa-

tions  
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Method: 

- checklist via external assessment 

- multi perspective 

- structured diagnostic observation tools 

Aim: 

- presenting the similarities and differences in the assess-

ment of each individual caregiver as a basis for possible 

support 

Adaptive Behaviour Assessment 

System, Second Edition (ABAS-II) 

(Harrison & Oakland 2004) 

Content: 

- assessment areas: communication, community use, func-

tional academics, home living, health and safety, leisure, 

self-care, self-direction, social, work 

- target group: people with learning difficulties, ADD/ADHD, 

motor disorders, speech and language disorders, hearing 

disorders, neuropsychological disorders  

- age: birth ς 89 years  

Method: 

- checklist via external assessment (professional caregivers, 

parents, teachers, etc.) 

Aim: 

- assessment of adaptive skills functioning 

- evaluation of areas of functioning 

- determination of strengths and weaknesses 

- specification of training goals 

- too extensive - multi-perspective as-

sessment  

Vineland Adaptive Behavior 

Scale 

(Sparrow, Cicchetti, & Balla 

2005) 

Content: 

- 381 items 

- observation areas: communication, daily living skills, social-

ization, motor skills (fine/gross), maladaptive behaviour  

- target group: birth to 89 years 

- no focus on people 

with PIMD 

- content of items 

increases quickly 

- inaccuracy of items 

- English and German 

version 
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Method: 

- checklist via external assessment 

- behaviour rating scale typically completed by parent, care-

giver, and/or teacher; self-rating option for adults 

Aim: 

- complete assessment of adaptive skills across the life span 

Wessex Scales  

(Kushlick, A., Blunden, R. & Cox 

1973) 

Content: 

- incontinence, mobility, speech, self-help, literacy, sensory 

Method: 

- checklist via external assessment 

- brief disability rating scale: Not able, Partly able, Able 

Aim: 

- measurement of relevant behaviour characteristics of peo-

ple with intellectual disabilities in large scale surveys 

- inaccuracy of rating  

Other unused and un-analysed 

assessments: 

- Kommunikationsprofil  

(Kristen 2004) 

- Beobachtungsinventar 

(Hedderich 2006) 

- Elterninterview zu prakti-

schen und sozialen Kompe-

tenzen (EPS) (Sarimski 2007) 

   

Mood 

Mood and Anxiety Semistruc-

tured Interview for Patients with 

Intellectual Disability (MASS)  

(Charlot, Deutsch, Hunt, Fletch-
er, & McLlvane 2007) 

Content: 

- symptoms of mood disorders 

- target group: adults with severe to profound intellectual 

disabilities 

Method: 

- focus is more on 

adulthood 

- focus on people with 

PIMD 
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- checklist via external assessment 

- assessed by mental health professional 

- answered by informants  

Aim: 

- identification of symptoms of mood disorders (including 

anxiety, worry, depressed mood, anhedonia)   

Mood, Interest and Pleasure 

Questionnaire (MIPQ)  

(Ross & Oliver 2003) 

 
 
 

Content: 

- informant-based measure of two aspects of affect for peo-

ple with severe and profound intellectual disabilities 

- 25-items: Mood subscale (12 items); Interest and Pleasure 

subscale (13 items) 

Method: 

- checklist via external assessment 

- ƛƴŦƻǊƳŀƴǘǎ ǊŀǘŜ ŀǎǇŜŎǘǎ ƻŦ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ōŜƘŀǾƛƻǳǊǎ ǿƘƛŎƘ 

are correlated with affect on five-point Likert scales 

Aim: 

measuring the level of mood, interest and pleasure 

- not suitable to all 

project purposes  

- conform target group 

conform extent 

Scale for the Assessment of 

Negative Symptoms (SANS) (An-

dreasen 1984) 

Content: 

- affective flattening, alogia, avolition-apathy, anhedonia-

asociality and attention 

Method: 

- rating scale  

 

Aim: 

- assessment of negative symptoms in schizophrenia  

- no focus on people 

with PIMD 

 

Scale for the Assessment of Pos-

itive Symptoms (SAPS) 

(Andreasen 1984) 

Content: 

- hallucinations, delusions, bizarre behaviour, positive formal 

thought disorder 

Method: 

- no focus on people 

with PIMD 
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- rating scale  

Aim: 

- assessment of positive symptoms in schizophrenia   

Pain Scales and distress Scales 
Non-/ƻƳƳǳƴƛŎŀǘƛƴƎ /ƘƛƭŘǊŜƴΩǎ 

Pain Checklist-Revised (NCCPC-

R) 

(Breau, McGrath, Camfield, & 

Finley 2002) 

Content: 

- 30 observations to be assessed  

- target group: children and adolescents (3 to 18 years) with 

intellectual disabilities who are not able to communicate 

their pain with facial expression, gestures or verbally  

Method: 

- checklist via external assessment 

- scale from 0 (=not at all) to 3 (=very often) 

- each item is rated retroactively for a behaviour observed 

over two hours 

Aim: 

- detection of pain 

 - English and German 

version 

- items are "translatable" 

into the requirements of 

technical devices 

- focus on children and 

adolescents (possible 

combination with 

NCAPS) 

Non-communicating Adult Pain 

Scale (NCAPS)  

(Lotan, Moe-Nilssen, Ljunggren, 

& Strand 2009) 

Content: 

- target group: adults with intellectual disabilities 

Method: 

- checklist via external assessment 

Aim: 

- detection of pain 

 - items are "translatable" 

into the requirements of 

technical devices 

- specific focus on adult-

hood (possible combina-

tion with NCCPC-R) 

Disability Distress Assessment 

Tool (DisDat)  

(Regnard et al. 2007) 

Content: 

- observation areas: facial signs, skin appearance, vocal 

sounds, habits, body posture, body observation 

- target group: people with severe intellectual disabilities 

Method: 

- checklist via external assessment 

 - items are "translatable" 

into the requirements of 

technical devices (also 

physiological parame-

ters) 

- accurate analysis of 

behaviours in stress sit-
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- comparison of contented and stressed behaviour 

Aim: 

detecting of distress 

uations 

Face, Legs, Activity, Cry, Consol-

ability (FLACC)  

(Merkel, Voepel-Lewis, Sha-

yevitz, & Malviya 1997)  

Content: 

- observation areas: face, legs, activity, cry, consolability (3 

items each) 

Method: 

- checklist via external assessment 

Aim: 

- detecting of pain 

- inaccuracy of items 

- not adaptable to 

individual behav-

iours 

 

Kindliche Unbehagens- und 

Schmerzskala (KUSS)  

ό.ǸǘǘƴŜǊ Ŝǘ ŀƭΦ мффуύ 

Content: 

- validated on children without disabilities up to 4 years for 

postoperative pain 

- observation areas: crying, facial expression, hull posture, 

impairments, agitation  

Method: 

- checklist via external assessment 

Aim: 

- detecting of postoperative pain 

- inaccuracy of items  

EDAAP ς Pain Scale  

(Belot  2012) 

Content: 

- the scale includes 11 criteria, each criterion is rated 0 to 3, 

4 or 5 points 

- observation areas: muscle tone, facial expressions, body 

expression, interaction during care, communication, social 

life & interest in the environment, behavioural disorders 

Method: 

- checklist via external assessment 

Aim: 

- no English version 

- items are poorly 

"translatable" into 

the requirements 

of technical devices 
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- detecting of pain 

Pain and Discomfort Scale 

(PADS) (Bodfish, Harper, Dea-

con, & Symons 2001) 

Content: 

- observation areas: facial expressions, body movements 

- target group: individuals with little or no expressive lan-

guage 

Method: 

- rating scale  

Aim: 

- identification of pain and discomfort in people with mental 

retardation 

- no focus on people 

with PIMD but 

mental retardation 

- lack of specificity  

 

Other unused and un-analysed 

assessments: 

- BESD-Skala (2006) 

- BISAD-Skala (2012) 

   

Challenging Behavior 

Aberrant Behavior Checklist 

(ABC) 

(Aman & Singh 1986) 

Content: 

- 58 items 

- observation areas: irritability/agitation, lethargy/social 

withdrawal, stereotypic behaviour, hyperactivity/non-

compliance, inappropriate speech 

- target group: people with intellectual disability  

 

Method: 

- symptom checklist via external assessment 

- rated by anyone with knowledge of the person being as-

sessed (e.g., parents, special educators, psychologists, di-

rect caregivers, nurses, etc.) 

- rating from 0 (not at all a problem) to 3 (the problem is 

 - combined community 

and residential manuals 

- user-friendly 

- detailed overview 
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severe in degree) 

Aim: 

- identification of challenging behaviour  

Challenging Behaviour Interview 

(CBI)  

(Oliver et al. 2003) 

Content: 

- recording of occurrence of five operationally defined to-

pographies of challenging behaviour: self-injurious behav-

iour, physical aggression, verbal aggression, disruption and 

destruction of property or the environment, inappropriate 

vocalizations 

- target group: people with moderate to severe intellectual 

disabilities 

Method: 

- time period of one month 

- first step: identifying type of challenging behaviour via ex-

ternal assessment 

- second step: assessing the severity via external assessment 

Aim: 

- identification of challenging behaviour 

- no focus on people 

with PIMD 

-  

- conform target group 

The Diagnostic Assessment for 

the Severely Handicapped II 

(DASH II)  

(Matson 1995) 

Content: 

- measure of comorbid psychopathology in people with se-

vere and profound intellectual disabilities 

- 84-item measure consists of 13 subscales: anxiety, depres-

sion, mania, PDD/autism, schizophrenia, stereotypies, self-

injury, elimination, eating, sleeping, sexual/organic/impulse 

control 

Method: 

- multidimensional informant-based behaviour 3-point rating 

scale 

Aim: 

- too extensive - conform target group 

- multidimensional as-

sessment 
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- identification of challenging behaviour 

The Repetitive Behaviour Ques-

tionnaire (RBQ)  

(Moss, Oliver, Arron, Burbidge, 

& Berg 2009) 

Content: 

- 19 items 

- observation areas: stereotyped behaviour, compulsive be-

haviour, insistence on sameness, restricted preferences and 

repetitive speech 

- target group: children and adults with intellectual disabili-

ties, verbal and non-verbal individuals, for individuals who 

fall within the autistic spectrum 

- behaviour accompanied by brief definition and examples 

Method: 

- checklist via external assessment over the preceding month 

- ǊŀǘƛƴƎ ǎŎŀƭŜ ǊŀƴƎƛƴƎ ŦǊƻƳ άƴŜǾŜǊέ ǘƻ άƳƻǊŜ ǘƘŀƴ ƻƴŎŜ ŀ 

Řŀȅέ 

Aim: 

- identification of repetitive behaviours 

- focus only on one 

manifestation of 

challenging behav-

iour  

 

Diagnostic Interview for Social 

and Communication Disorders 

(DISCO)  

(Leekam, Libby, Wing, Gould, & 

Taylor 2002) 

Content: 

- based on a concept of a spectrum of autistic disorders 

Method: 

- interviewer-based schedule for use with parents and care-

givers 

Aim: 

- diagnosing disorders of the autistic spectrum 

- main focus on peo-

ple with autism 

 

Child Behaviour Checklist (CBCL)  

ό5ǀǇŦƴŜǊΣ tƭǸŎƪΣ ϧ YƛƴƴŜƴ нлмпύ 

Content: 

- observation areas: anxious/depressed, social problems, 

withdrawn  

- target group: children and adolescents in the age of 6 to 18 

Method: 

- checklist via external assessment  

- no focus on people 

with PIMD 

- German and English 

version 
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Aim: 

- assessment of behavioural problems, emotional abnormali-

ties, somatic complaints and social skills 

Verhaltensfragebogen bei Ent-

ǿƛŎƪƭǳƴƎǎǎǘǀǊǳƴƎŜƴ ό±C9ύ κ 5e-

velopmental Behaviour Checklist 

(DBC) 

(Einfeld 2007) 

Content: 

- 96 items 

- target group: people with intellectual disabilities (4-18 

years) 

Method: 

- checklist via external assessment (primary caregivers) 

- rating from 0 (= not applicable as far as known) to 2 (= very 

applicable o. often applicable) 

Aim: 

- detection of behavioural disorders and emotions  

- no focus on people 

with PIMD 

- German and English 

version 
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7.2 THE PAPER-BASED ASSESSMENT 
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