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Choice behavior in housing and urban environment of people with 
Acquired brain injury in extramural care, a conjoint analysis approach 

H.P.J.  Geerts, graduation report, august 2015 

Eindhoven University of Technology  

Keywords: housing preferences, choice behavior, acquired brain injury, conjoint analysis 

Acquired brain injury (ABI) is an injury to the brain that occurs after birth, due to traumatic (an 

accident e.g.) or non-traumatic (a stroke e.g.) incident. In the Netherlands about 130.000 people 

have a form ABI, which differentiate from light to heavy injury. Patients suffering from ABI generally 

have multiple complex symptoms and difficulties, making personalized care essential (Tienhoven, 

2014) (Uffelen & Zaboks, 2015). The Dutch care sector has realized that ABI patients need specialized 

housing facilities. However there are still mayor gaps in knowledge concerning the housing needs of 

ABI patients. It is recognized that a building can help in better care giving and that more specialized 

building are needed  (Voordt, Heijer, & Arkesteijn, 2014). It is therefore essential to obtain more 

knowledge about the preferences for the living environment and housing of ABI patients, to be able 

to develop more specialized facilities in the future, taking into consideration limited budgets. 

Therefore, the aim of this research is twofold: 

 

A. Investigate the housing preferences of people with an acquired brain injury  

B. Investigate the living environment preferences of people with an acquired brain injury  

 

According to the literature, ABI patients have different symptoms, however there is a majority of 

symptoms that are common for most ABI patients e.g. acceptance, disharmonious profile, a strong 

desire to live a normal life(to be independent), problems with processing stimuli, unacceptable 

behavior and the speed of life decreases. Therefore, the living environment has to be safe and clear, 

give control and overview to the ABI patient and caregiver. Further, the living environment has to be 

adjusted on their physical handicap and needs to be decorated and designed in a way that 

unacceptable behavior does not get stimulated. Next, the living environment needs to stimulate and 

help ABI patients with their mental recovery process and has to be designed and equipped in a way 

that it is easy to find directions. Next to this, it is important that the environment gives structure to 

the patients. Furthermore, a green environment has a positive effect on the well-being of a person 

(Lachowycz & Jones, 2012) and for that reason it is preferred nearby.  

Every dweller in a living facility wants to have its own room and living space, so that privacy can be 

achieved. The client should have the possibility to be responsible for his or her own life. (Vinke & 

Kollaard, 2008). In the care industry often home automation is used. Home automation promotes 

efficient working and it can support independency. The down side of home automation is that it is 

expensive and often not well used, due to a lack of education.  

 

In addition, field experts were interviewed to get more insight in ABI patents’ needs.  According to 

these experts, patients should consider the apartment as ‘their apartment’ and care givers have to 

respect their privacy. Important is that the living environment should be close to stores, green spots 

or park, primary care and sports. The bathroom, space for visitors and the option to decorate their 

apartment themselves are important facets for the patients according to the experts. Furthermore, 
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ABI patients like to look outside and must receive enough sunlight for their health and wellbeing. 

Also, the building has to be built for big wheelchairs. In an optimal ABI facility there are no negative 

obstacles. Home automation is helpful, although, it should not be at the expense of personal 

interaction from the care givers.   

Based on the information collected by means of the literature study and interviews with experts, a 

survey was developed, consisting of a number of multiple choice questions and a conjoint 

experiment. In total, 74 ABI-patients participated in the survey. From the multiple choice questions, 

it can be concluded that the daily shop facilities were visited the most, up to several times a day. The 

second facility, which is indicated to be visited regularly is primary care, especially the 

physiotherapist. Most surveyed ABI patients rarely make use of public transport, although they point 

out it is important to have it nearby.  

Overall, most surveyed ABI patients are positive and satisfied with their residential neighborhood. A 

small but noteworthy group is afraid for harassments and finds the current traffic situation unsafe. 

Especially young ABI patients are more afraid for harassments. Nuisance is (almost) never 

experienced by ABI patients. Except form the rubbish in the neighborhood, which is by most ABI 

patients sometimes or even often experienced. In current care facilities, home automation is 

essential to contribute to the independency of inhabitants. Most ABI patient indicated in the survey 

that they find home automation important in their apartment.  

A stated choice experiment is used to measure the preferences of the respondents. In short, conjoint 

choice analysis requires subjects to choose a number of times the most preferred option from a small 

set of options, in this case housing options or living environment options. The options are 

constructed by systematically varying the characteristics of the housing or living environment options  

(Rao, 2014). The characteristics were selected given the knowledge collected by means of the 

literature and the interviews. Six attributes were varied in the experiments, due to mental limitations 

of the ABI patients. Two experiments were created: one concerning housing and one concerning 

living environment. 

The attributes included in the housing experiment were: size of the apartment, number of rooms, 

engagement in home décor, bathroom, balcony and engagement in décor joint space. All the 

attributes had tree levels. The décor levels have the levels: no options, a limited influence and free 

choice in decorating the interior. The other levels have an increasing scale.  

Out of the MNL model it can be concluded that ABI patients prefer a larger apartment, which has a 

private balcony and bathroom which is large and adjusted on the handicap. Furthermore, it can be 

concluded that ABI patients want a limited set of choice options if it comes to decisions regarding the 

interior of their private space and the shared or joint space. Patients don’t care for an extra room or 

hall in their apartment.  

Differences between groups of ABI patients have been investigated. It can be concluded  that 

younger ABI patients dislike a standard home décor more than older patients. Both groups prefer 

and want a limited set of choice options. Further, men prefer more to live in a larger apartment and 

to have a fully customized bathroom. Between ABI patient with or without children no differences in 

housing preferences were found.  
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In the experiment concerning the living environment, the following attributes were included: near 

the park and/ or green, near local shops, near primary care, nearby sport facilities, urban density and 

wheelchair accessibility neighborhood. With the levels for distances 5, 10 and 15 minutes.  

Regarding the living environment attributes several things can be concluded. First of all ABI patients 

want a living environment which is fully adjusted to their immobility. ABI patients find it important 

that the environment is adjusted to the wheelchair. Further, ABI patients want to live close to 

facilities, especially the park, primary care, daily shops and sport facilities.  

Out of the analysis it can be concluded that older ABI patients want to live closer to the local shops, 

primary care and park and/or green, than younger ABI patients. Younger patients do not mind to 

travel longer distances. Furthermore, young ABI patients want to live in the center.  

 

 

. 
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‘first we shape our buildings, afterwards they shape us’ 

Winston Churchill  
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1. Introduction 
 

Acquired brain injury (ABI) is an injury to the brain that occurs after birth, due to traumatic (an 

accident e.g.) or non-traumatic (a stroke e.g.) incident. In the Netherlands about 130,000 people 

have ABI. Patients suffering from ABI generally have multiple complex symptoms and difficulties, 

making personalized care essential. The care needed depends on the severity of the brain injury, 

there is a group of patients that only has a short need of care, however there is also a group within 

ABI patients that needs permanent care (Tienhoven, 2014; Uffelen & Zaboks, 2015).   

Overall, all ABI patients have in common that they had a normal live before the injury. That ABI 

patients become care needed throughout their life is an important element when considering 

housing and environmental demands and needs. In the section ‘exploration of the field’ more 

attention will be paid to this subject.  

An increasing number within the group of ABI patients are young adults, which could have a need of 

intramural care. The outdated concept within regular nursing homes, providing standardized and 

non-personalized care, does not fit the demands for this group of patients. However, currently the 

care sector is changing and patients with ABI are defined as a special group. The care sector has 

realized that ABI patients  need specialized housing facilities and that it is difficult to combine these 

needs with other care groups. Basic nursing homes will therefore not meet the demand of young 

patients with ABI. 

Within the care industry a trend is visible that the organization becomes more specialized, targeting 

one care group. Specialization should support the level needed and make care affordable. The 

policies, legislation and strategy of most care organizations support this trend, in appendix 1 the 

policies changes and the relevance for ABI patients are discussed.  

1.1   Relevance 

In this section, the relevance of the research will be discussed, which is broken down in societal 

relevance,  business relevance and scientific relevance. In this way the overall view is created of the 

relevance from different points of view, which are important for this research.  

1.1.1 Societal relevance 
A number of care organizations over the Netherlands has built or are building new facilities for young 

patients suffering from ABI, so that they can receive optimal care (Zanen, 2002).  The care became 

more organized on national level with collaboration between care organizations, thereby clustering 

knowledge (Uffelen & Zaboks, 2015). However, recent interviews with four care organization 
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emphasized that there are still mayor gaps in knowledge concerning the housing needs of young ABI 

patients. This will be discussed in section ‘exploration of the field’.  

Due to this lack of knowledge, the facilities currently build are not specifically build to meet the 

specific needs of ABI patients, they are adapted afterwards.  It is recognized that a building can help 

in providing better care and that more specialized building are needed in the care sector (Voordt, 

Heijer, & Arkesteijn, 2014). It is therefore essential to obtain more knowledge about the preferences 

for the living environment and housing needs of ABI patients, to be able to develop more specialized 

facilities for ABI patients in the future.  

 

1.1.2 Business relevance 
In most building projects, as well as in the design of care homes for ABI patients, budgets are limited. 

Not all facets of the building can be on the highest level that is currently available, choices have to be 

made. At the moment, there is a knowledge gap in what ABI patients find important facets in housing 

and living. It is therefore essential to have more insight in the preferences in housing and living 

environment of ABI patients, to be able to make more substantive decisions and accomplish an 

optimal facility design given the budget limits set.  

 

1.1.3 Scientific relevance 
Current literature on nursing homes mainly targets on the needs of elderly, little is known about the 

housing and living environment preferences of people with ABI patients.  

Specialized projects focusing on specialized housing and care for ABI patients are quite recently 

developed and not many are completely accomplished yet. A lot of knowledge is therefore still 

lacking, especially on the needs of young ABI patients. For ideal care, an optimal building and living 

environment is needed. It is therefore essential to obtain more knowledge on the housing and 

environment preferences of (young) ABI patients, to be able to better underpin the design and 

location choices made. 

1.2   Research goal and research question 

The aim of this research is to give advice and more understanding to care organizations that are 

specialized in providing care to people with ABI. The advice will focus on the housing preference and 

the living environment preferences of people with ABI. With the supposed outcomes, insight can be 

given in the housing needs and environmental needs of people with ABI. The living conditions include 

the most important attributes for both housing and living environment.  
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The aim of this research is twofold: 

 

C. Investigate the housing preferences of people with an acquired brain injury  

D. Investigate the living environment preferences of people with an acquired brain injury  

 

Sub questions: 

 

1. What is ABI and can it been categorized?  

2. What do the current housing facilities look like for people with ABI that need intramural 

care?  

3. Which changes occur in the care sector and how do these changes affect the lives of people 

with ABI?  

4. How can needs be determined on building level, which method can be used?  

5. How can preferences be determined, which method can be used?  

6. Which housing characteristics are relevant in the choice behavior of people with ABI?  

7. Which environmental characteristics are relevant in the choice behavior of people with ABI?  

8. Which are the most important housing and environmental characteristics in the choice 

behavior of people with ABI?  

9. Based on the outcomes, what does the optimal housing situation look like for people with 

ABI?  

10. Based on the outcomes, what is the optimal living environment  for people with ABI?  

In this project we will focus on ABI patients in an age range between 18-65, who live intramural and 

need intensive care. This group does not connect with the general nursing house concept. 

Furthermore, more attention is payed to ABI patients with an age below 40. Questionnaires were 

conducted from ABI patients that had before the brain injury a relatively normal live and were living 

in De Noorderburg (Groningen) or Pauwer (West-Brabant). Patients participating in this research 

have no problems with dementia and can complete a simple questionnaire. 
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1.3   Outline 

This report is organized as follows. In the next chapter relevant literature will be reviewed. In chapter 

3, the field work will be described. This fieldwork is necessary in order to set up the conjoint choice 

experiment, which is described in chapter 4. In chapter 5, the results of the analyses will be reported. 

The last chapter is devoted to conclusions, recommendations and discusses options for future 

research. Figure 1 presents a schematic overview.   

 

 

Figure 1: research outline 
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2. Literature 
 

The literature review can be divided in two parts; In the first section, more information is collected 

about general topics, such as, housing, living environment and research methods, in the second 

section more specific information is gathered about ABI and ABI housing. The topics in the first 

section are general for all humans, nevertheless it concentrates on the research questions which 

focusses on ABI housing and environmental preferences. The literature review was done with a focus 

on the research objectives, it is not a general literature review. Relevant background information is 

provided in the appendix 1 till 6. 

2.1   Housing and environment preferences 

A house has many functions, next to that it is in the first place for shelter, sleeping, eating, daily 

activities and it facilitates social contacts, making it also a consumption product (Rapoport, 2001). 

These different functions characterize the difference between a home and a house, where a house 

only has the basic functions, to a home also emotions are attached. In a ‘home’ you feel affective 

bond, “you feel at home”, which is called place attachment. These warm and secure feelings are 

positive for the wellbeing of a person (Nijënstein, 2012) and are therefore important in terms of a 

person’s psychological health and creating an individual’s identity (Zavei & Jusan, 2012), making 

home a symbol for the life in it (Zavei & Jusan, 2012). A home is therefore also more than just a 

dwelling; it has a relation with the streets, open space, and neighborhood. These relations grow if 

society gets more complex (Rapoport, 2001). Overall housing can therefore be seen as a complex 

product with a lot of characteristics and functions. Next to this all, there is also a relationship 

between the ‘needs’ and ‘culture’ of people, housing can be a way to show the dweller’s identity. 

Housing is in most cases a very traditional product, and thereby strongly related to culture. Current 

housing is therefore often evaluated by unwritten rules of society (Rapoport, 2001).   

 

A broad range of housing facilities are available, for that reason choosing a house is a complex 

process. In most cases residential dissatisfaction is the trigger to move to another house. Large 

triggers are needed for most people to decide to move. A gap between the current house and the 

desired house thus results in discontent. This mismatch can come from a change in lifestyle, both 

natural and forced. The discontent is the result from house characteristics that do not match with the 

desired needs. Changes in a person’s or household’s life may result in a less ideal housing situation, 

producing stress. Moving to an ideal house reduces stress, although the movement itself may create 

stress as well (Nijënstein, 2012).  
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Moving costs a lot of money, time and energy, both before and during the movement itself. This is in 

general the case, therefore it is also applicable for people with ABI, but it can be expected that the 

effect of moving is even larger than in general. Due to place attachment moving is also 

psychologically uncomfortable and creates a disruption in a persons well-being. It can therfor be 

stated that moving is a stressfull period (Nijënstein, 2012). Ideally, constraints and preferences need 

to be defined when selecting a house, however in reality most people do not do this (Rapoport, 

2001).  

 

Age, gender, household income, education level and employment status have a large influence on 

housing choice behavior (Nijënstein, 2012). In most cases houses are not specially designed for its 

users but for a specified group of users (Rapoport, 2001). There is a trend in housing, called user- 

centered design and construction, this means that the building is designed for a special group in the 

society (Orzechowski, Arentze, Borgers, & Timmermans, 2013). Wether the living environment is or 

will become suitable for the users depends on the self-actualization and motivation of the user, the 

design and architecture can be a motivating factor (Zavei & Jusan, 2012).  

 

Human values indicate what people find important in their lives and what the individual priorities 

are, and are is related to a person’s life style. Demographical characteristics (age, education, etc. ) 

define to a large extent differences in living circumstances. Socio-demographic variables are used to 

predict housing choice behavior. Although, people with identical socio-demographic variables can 

show differences in housing preferences, due to the growing individualism (Nijënstein, 2012).  

2.2   Ergonomic needs 

Ergonomics is the scientific study of a person in relation to its environment. The ergonomics of a 

building are important for the persons that are staying in it. It is supposed that humans always have 

the same ergonomics tasks to do in a constant cycle. In the ergonomics an optimal environment is an 

environment that lets the user perceive what is needed to conduct the activities. Also in an optimal 

environment the number of movements are brought back, there is a match between the 

environment and the tasks that are done in it (Voordt, Heijer, & Arkesteijn, 2014 ; Wijk & Luten, 

2001).  

A design of an environment is good if the user can use the environment the way he or she wants to 

use it. The demands in an environment are user specific. For a person with a disability an 

environment that is ergonomically optimal can give independency back. It can be argued that 
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creating an optimal ergonomic environment is important for a person with a disability, like ABI. To 

have a high users’ quality in a building the most critical users have to be the reference point in the 

design (Wijk & Luten, 2001). In appendix 2 , ergonomic and ergonomics needs are discussed in more 

detail.  

2.3   Psychological needs 

Environmental psychology is focusing on the built environment and the mindfulness of humans in it. 

An optimized environment can influence the healing process of a person and thereby help people 

that are recovering to do that more effectively (Steffen & Voordt, 1978) . 

Rapoport (2000) developed a model that suggest that the appreciation of the built environment 

depends on culture. He concluded that the user’s preferences are formed by evaluating external 

constraints (such as   economic, political, informational, prejudice, and legal constraints). These 

factors have to be kept in mind when performing research, especially if the investigated group  lives 

in different countries.  

An leading psychological theory is Maslow’s theory. In Maslow’s theory the user needs are 

determined. Maslow (1970) classified five levels of cognitive needs, which he ranked in an order 

(Zavei & Jusan, 2012). His theory initiated many research projects into human needs. He argues that 

all people have the same basic needs and that a healthy person is satisfied on his or her basic needs.   

The basic needs according to Maslow can also be related to building or environmental needs. For 

that reason, during the design process of a building attention has to be paid to the basic needs of the 

user (Voordt, Heijer, & Arkesteijn, 2014). In appendix 3, the theory of Maslow and its relation with 

building needs are further discussed.  

2.4   Needs regarding use processes of the building 

Besides Maslow’s theory, there are more leading theories in the field of psychology needs, eleven of 

those are analyzed, compared and combined by Aarts (2006), thereby mainly focusing on building 

needs. In this paper the focus is on the use processes within a building, by clustering the overall most 

important needs an overview is created. Four clusters can be discriminated; physiological needs, 

social needs, psychological needs and functional needs (Aarts, 2006) (table 1).  

 Physical needs: involves the physical wellbeing of a person and its senses.  

 Social needs: related to the social contact with other persons and the need to have 

relationships.  

 Psychological needs: focus on the mind and wellbeing of a person. 



Master thesis 2015 / H.P.J. Geerts 
 

15 
 

 Functional needs: related to the needs to perform a certain activity.  

The needs can be further classified in needs that are general, being relevant for every building and 

those which are more specific.  The theory of Aarts (2006) will be further explained in the 

methodology part of this report.  

 

2.5   Methods to determine housing needs 

The theory of Lewin (1930) was the first to use the term needs (Aarts, 2006), this study stated that 

humans have basic needs, which do not depend on age and sex. Needs differentiate from wishes and 

demands because they are clear, realistic, stable and do not directly point to a known solution 

(Peeters, 2013).  The general method to determine the building needs is by asking directly for them. 

This type of method does not give clear insight in the real building needs, because people think in 

what is available and familiar in the market. Mostly, solutions are traditional and not innovative. 

Furthermore, the whishes can be unrealistic, because the user cannot evaluate if the asked demand 

is reasonable. For a building it is important that its features can function for a long period. Moreover, 

the demand and wishes given by the user are mostly incomplete, this is because people do not 

realize all the processes that are needed for living. Overall, directly asking for needs will most likely 

result in an incomplete program and thereby an imperfect design (Peeters, 2013).   

 

 

Cluster needs 

 

clusters needs 

Physiologic 
Physiologic safety 

Psychological 
The need for self-development and self-expression 

Need for shelter and protection The need for personification 

Need for hygiene The need for delivering a valuable achievement 

Thermal comfort The need for prestige, promotion, respect and reward 

Visual comfort The needs for variety 

Auditory comfort The need for avoiding stress 

touch and movement  The need for aesthetics 

Olfactory comfort Perceptual need 

  Social 
The need to defend themselves and respond 

functional 
The need for comfortable work 

The need for fun and entertainment 
The need for leisure activities 

The need for help 

The need for supervision 

The need for social contacts 

The need for privacy 

The need to compare with others 

Table 1; Needs regarding users processes of the building, according to Aarts (2006) 
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Before a program of requirements can be made, all the needs of the future users have to be defined. 

If this is not correctly done shortcomings and problems can occur, which makes the building less 

appropriate for the requirements of the users. Aarts (2006) made a list of needs that are important 

to determine building needs. In his research, he also explained how the needs can be defined and 

investigated. Aarts (2006) investigated 11 studies on basic needs. The researchers investigated were: 

(Murray, 1938 ; Maslow, 1954 ; Alderfer, 1969, 1969 ; Huisinga, 1970 ; Mc Guire, 1974 ; Engel, 

Blackwell, & Miniard, 1990 ; Enosh, Leslau, & Shacham, 1984 ; Herzberg, Mausner, & Snyderman, 

1959 ; Porter, 1961 ; Weiss et al., 1964 ; Cooper, 1975 ; Lawrence, 1987 ).  

The users’ needs in a building can be classified in physical, social, functional and psychological needs. 

The users’ needs depend on the activities and goals, which are pursued and performed (Aarts, 2006). 

Aarts (2006) made a list of needs that are relevant for determining the building needs by categorizing 

and grouping already executed studies.  Firstly, the physiological needs are defined. These needs 

have relation to the physical wellbeing of a person and are connected with the perception of the 

senses. The physiological needs are: 

- The need of safety 

- The need of shelter and protection 

- The need of hygiene 

- Thermal needs  

- Visual needs  

- Auditory needs  

- Olfactory (smell) needs  

- Tactile and movement needs  

The second set of needs that will be discussed are the social needs, which are related to the social 

handling between persons; the relations and contacts between persons. The social needs are: 

- The need for autonomy, being able to act independently from others  

- The need to respond and defend themselves  

- The need for fun and entertainment  

- The need for help  

- The need for supervision  

- The need for social contacts  

- The need for privacy  

- The need to compete / compare with others  
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Thirdly discussed are the psychological needs, which focus on the mental wellbeing of a person. The 

psychological needs are: 

- The need for self-development and self-expression 

- The need for personification expression of individual personality through style, layout, 

showing personal belongings, etc.  

- The need to provide valuable performance  

- The need for prestige, promotion, respect and reward  

- The need for variety (in sensory experiences)  

- The need to avoid stress 

- The need for aesthetics 

- Perceptual needs, meaningful observations, know where everything for is 

Lastly discussed are the functional needs, which are related to the ability to facilitate and preform 

the preferred activities within the building. The functional needs are: 

- The need for security 

- The need for acceptance and affection   

- The need for participation 

- The need to submit 

- The need for control  

- The need for knowledge, insight and understanding 

- The need for self-esteem  

Not all the needs that are mentioned above are relevant for all buildings types, they can be 

differentiated in general and specific needs. It depends on the kind of building and the user which 

specific needs are relevant. In appendix 7 a list of general and specific needs is given.   

Peeters (2013) investigated the needs of elderly in nursing homes with a high care need, this 

research is done with the method explained above (Peeters, 2013). A systematic research 

methodology to answer the main research questions regarding housing and living environment 

preferences is conjoint choice analysis (Nijënstein, 2012). In short, conjoint choice analysis requires 

subjects to choose a number of times the most preferred option from a small set of options, in this 

case housing options or living environment options. The options are constructed by systematically 

varying the characteristics of the housing or living environment options. Finding a set of relevant 

characteristics is essential. In addition to the findings by Aarts (2006) and Peeters (2013), interviews 

with field experts were conducted to get more insight in the needs of ABI patients. These interviews 
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and the findings will be discussed in the section 3.1.  

2.6   Acquired Brain Injury 

ABI is an injury of the brain that occurred after birth due to a traumatic or non-traumatic event. A 

traumatic injury in the brain can have several causes, for example: a (traffic) accident, a crash, a 

heavy blow to the head, shaken baby syndrome, penetration of bone sections or objects in the brain. 

On the other hand, a non-traumatic brain injury can be caused by an infection, a tumor, an 

intoxication, an anoxia, an epilepsy, a hydrocephalus, a diseases in the brains or a disorders in the 

metabolism ( Vinke & Kollaard, 2008 ; Stockman, Verhoeff, & Heineke, 2011).  In appendix  4, the 

brain is briefly discussed so that ABI can be better understood, also more information about ABI is 

provided.  

ABI can be classified in three group based on the level of the injury; serious brain injury, medium 

brain injury and light brain injury. A serious brain injury is an injury where the patient is more than six 

hours in coma and needed intensive care. The symptoms of a medium brain injury are that the 

patient is the first hours after the accident groggy and disoriented. If a person has a light brain injury, 

he or she was a short time unconscious and is a few hours confused and disoriented (Wolters-

Schweitzer & Beuger, 2001). In this report we mainly focus on ABI patient with a serious brain injury 

living in a nursing home, due to their ABI.  

Due to the complexity of the brain, the brain injury can reveal itself in many forms. It can thereby 

affect the thinking and performance, there can be a change in character and/or emotion handling of 

the patient. All ABI patients have one thing in common, that they had a life before and after the brain 

injury. There is a break in the lifeline, before the injury they had a ‘normal’ life. After the injury, the 

patient functions in one or more ways less than before, which is irreversible (Werkgroep NAH, 2012). 

This makes the recovery process for many patients hard, because they have to pick up their lives 

again, but now with their injury. Not all symptoms can or are directly linked to the trauma. It is 

expected that the number of patients with ABI will increase in the nearby future, due to more 

specialized care, whereby more people (ABI patients) survive (Zanen, 2002). 

The book ‘Brein belicht’, written by Wolters-Scheitzer (2001), describes the basic needs ABI patients 

have on the long term. The most important are: 

 To be productive 

 To have education activities, to train the brain 

 To have mutually satisfactory interpersonal relationships, with family and friends  

 Therapeutic relationship with a counselor 
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  A living environment takes into account their handicaps, this is a place that has less stimuli, 

is uncluttered and is adjusted on their handicap. 

 To take part in research to make sure that the brain activity does not decline  

 To have a goal in live 

That ABI patients had ‘normal’ life before the injury makes it hard to accept help, together with the 

limited insight they have in their disability, it is difficult for them to accept their current stage and 

care need. People with ABI are a social vulnerable group in society. They have difficulties to make 

new and continue relationships, that is why social isolation is a big problem. People with ABI are also 

vulnerable for getting addicted. Most treatments mainly focus on the physical recovery and minor 

focus is on the metal recovery, because less progress can be made on mental recovery (Bost, Lorent, 

& Crombez, 2005).  However the vision on this is currently changing.   

 

In the Netherlands 130,000 people get a form of brain injury every year, deviating from a light till 

heavy brain injury (Tienhoven, 2014 ; Uffelen & Zaboks, 2015). It is estimated that around 500,000 

people in het Netherlands have difficulties from chronic brain injuries. In Belgium on average 183 out 

of 10,000 persons have an ABI, whereby Belgium counts around the 11,1 million inhabitants (Bost, 

Lorent, & Crombez, 2005). The largest risk groups are children between 0-4, young adults between 

15-24 year and older people above 80 years. Another major risk group are people who suffer from a 

stroke, they are usually above  55 years old (Stokman, Verhoeff, & Heineke, 2011).  

 

The rehabilitation of people with an ABI focusses mainly on tree targets. The first is focused on 

recovery and improvement of the possibilities, the second one is coping with the effect and the last is 

preventing further consequences, this phase is chronical. This rehabilitation can be facilitated at 

home or in a specialized facility (Werkgroep NAH, 2012).   

 

ABI has a lot of impact on the daily life of patients and their beloved ones. ABI patient have problems 

with integrating in society and to fully operate independently. Many ABI patient have difficulties with 

social contact, especially with beloved ones, due to the situational changes related to ABI. Contacts 

with peers can help the patient, a building can facilitate and stimulate social contact between the 

persons living in it. Another issue is, that it is hard for people having ABI to get enough physical 

exercise in a day. Some adjustments in the facility can promote  the daily activity. 

In the current situation, it is difficult for relatively young ABI patients, under 60, who need a high 

level  of care to receive the right nursing. More specialized facilities are needed for this group, 
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especially because this group will increase in the near future (Zanen, 2002). ABI patients can show 

many different symptoms, however there is a majority of symptoms that is common for most ABI 

patients e.g. acceptance, disharmonious profile,  the inability to have full control of their own lives 

and unacceptable behavior (Werkgroep NAH, 2012). ABI patients have a strong desire to live a 

normal life, the facility therefore needs to make sure that with their handicap they can live a life as 

normal as possible.   

 

One of the most important factors, is that the environment has to be safe and clear, especially 

because most patients suffer from a disharmonious profile. The design and objects present can be 

differently interpreted, when preventing this one should take care that this does not result in a 

childish environment. Also the environment has to be adjusted to their physical handicap, therefore 

for example, no thresholds and good floor covering is required. Overview and control is important, 

thereby facilitating the desire to live a relatively normal life, but still be able to receive the high care 

needed for this vulnerable group. In that way the facility can contribute to the desire to live 

independently, but still provides the care givers their needed overview and control, to intervene if 

needed. Next to this all, ABI patients have more difficulties with processing stimuli, that can trigger  

unacceptable behavior e.g. making a lot of noise, being aggressive. The reduction or controlling of 

stimuli is therefore important. The relevant stimuli will be discussed in appendix 5. The environment 

needs to be decorated and designed in a way the unacceptable behavior does not get stimulated, for 

example by good sound isolation, the reduction of the number of colors and avoiding overall 

surroundings with too much stimuli. The theory that an environment can motivate correct behavior 

is called behavior-setting theory (Rooijers, 2000).  

Normal nursing homes do not meet the specific needs of ABI patients. In these nursing homes there 

is a major focus on the physical treatment even though mental recovery is also of significant 

importance for ABI patients.  Due to the latest trend in the care sector, many ABI patients are 

currently living in specialized nursing homes (Tienhoven, 2014 ; Zanen 2002). As mentioned before, 

the environment and in that respect also the nursing facility can stimulate and help people with ABI 

in their mental recovery process, which is of major importance. Because of the abrupt change due to 

the injury, patients with ABI are not aware anymore about how they behave, they get tired soon and 

their speed of life decreases. It is difficult to find the correct balance between what they want and 

what is still possible, which make communication difficult. Next to this, due to the brain damage 

many patients have difficulties with articulating, find the correct words and to maintain overview 

(Wolters-Schweitzer & Beuger, 2001).  
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2.7   Care organization for ABI facilities 

The more specialized care is relatively new in the care sector. Before ABI patients lived at home or 

they stayed in a nursing home, with the disadvantage that they could not get the right care or did not 

had privacy and meaningful activities. In the seventies, day activities were introduced for people with 

a disability to give them a meaningful life and to help people to return back in society. The first 

concept was not designed for the complex needs and problems of ABI patients, especially not for 

young patients. Nowadays, according to the literature, around 70-75% of the people that make use 

of day activities have ABI (Bakker, 2000 ; Carlier, Zeggelt, & Hermsen, 2000).  

 

The environment of people with ABI has to be designed and equipped in a way that it is easy for 

them to find directions. In a respectful way it should be taken into account that a large number of 

people with ABI diagnosis have problems with information processing. Colors and icons can help to 

make the space more recognizable. Next to this, it is important that the environment gives structure 

to the patients. The environment of a person with ABI has to activate a person for optimal recovery, 

in the current situation that is often missing (Jurrius, 2014). Furthermore, a green environment has a 

positive effect on the well-being of a person (Lachowycz & Jones, 2012)and for that reason it is 

preferred to have green nearby.  

 

Other things that have to be considered in the design process for ABI housing. Every dweller in a 

living facility wants to have its own room and living space, so that privacy can be achieved. The client 

should have the possibility to be responsible for his or her own life. Literature also mentions that it is 

important that specific facilities are available, for example a common living room (Vinke & Kollaard, 

2008). 

 

Wings (1994), mentioned in his book four main guidelines regarding the living conditions (Zanen, 

2002): 

 Structure:  ABI patients need  a feeling of safety and predictability. Predictability can give the 

right expectations so that the correct behavior is stimulated. Structure gives a formed set of 

patterns (doing things every time the same way), so that clients can be independent in the 

patterns formed.  

 Safety:  A brain injury often results in feelings of impotence and helplessness. A lot of people 

with ABI get insecure, by giving them a safe environment they can get the control back.  

 Guidelines: The rules within an ABI facility have to work according to the learning principle, 

the environment is a corrective factor. This includes that the facility needs to be open for 
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opinions of the clients.  

 Structured physical environment: An ABI patient can be very sensitive to signals from the 

immediate environment and therefore needs an environment that is low on incentives and 

has a relaxing atmosphere. The furnishing needs to be clear, which can be realized by low 

density of furniture. The room should be equipped with a bulletin board or agenda, so 

patients get a better overview of the daily activities. Also signposts are useful, because then 

directions are more clear.   

 

Nowadays, there is a demand for semi- independent housing that still delivers social and physical 

care.  The conventional nursing homes do not fulfill the needs, although the group that asked for 

semi- independent housing enlarges. The group mainly consist of men over 40.  They do not desire a 

residential community, but a place off their own, where the family can visit (Carlier, Zeggelt, & 

Harmsen, 2000). 

 

In the care industry often home automation is used, this is also the case in the Hersenz facilities. 

Home automation are technologies that enlarge the quality of life, often used are alarm buttons, 

electrical doors and videophones. It is expected that the use of home automation will increase in the 

future (Wal, 2009).  

 

Home automation is relatively new in the care sector and has a number of advantages. It promotes 

efficient working and it can support independency.  The down side of home automation is that it is 

expensive and often not well used, due to a lack of education.  Also a lot of home automation 

systems are not well designed and therefore do not work well in practices. Thereby, one should 

ensure that personal contact is not compromised due to the use of home automation. In appendix 6, 

more information about home automation is given (Wal, 2009 ; Zeiler, 2009).  
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2.8   Real estate policy care facilities 

In the care sector there are a number of modifications visible, due to changes in policy and different 

demands by society. Which results often in strategy changes of the organization. The three strategies 

in management of care organization that are often applied are small to small, large to small and small 

to large. Whereby current small facilities stay small scale, large facilities become smaller 

(specialization in care) and small facilities enlarge to large facilities (to work more efficient and to 

expand knowledge) (Voordt, 

Heijer, & Arkesteijn, 2014).  

Changes in strategies often 

concur with a transition in the 

buildings of an organization to 

optimally support the 

organization strategy. The 

performance of a building can 

be distinguished in technical, 

functional and economic 

performance. In that way a value 

can be given to the performance 

level of the buildings of the organization. The outcome is not only the economic value but also a 

subjective value.  Figure 2 shows that there are many facets related to the value of a building 

(Voordt, Heijer, & Arkesteijn, 2014).  

Just like any other organization a care organization wants to establish an output with five assets e.g. 

personnel, technology, information, communication, capital and real estate. Whereas the 

performance of an organization is measured by the following aspects: effectiveness to deliver the 

right product or service, efficiency to reduce waste as much as possible and the satisfaction as high 

as possible. The real estate can be an impulse factor for upgrading the performance of an 

organization (Voordt, Heijer, & Arkesteijn, 2014).  

The interventions or changes in real estate that are taken by an organization can be divided in six 

intended outcomes:  

 Productivity  

 Reduction of costs  

 Management of risks  

Figure 2: facets related to the value of a building 
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 Financing possibilities  

 Improving the culture  

 Marketing  

This interventions can be implemented on different levels e.g. room, on a building and on all the 

buildings of an organization (Jonge, 2002). 

2.9   Conclusions 

A house is more than just a technical object, the user has an emotional bond with it, place 

attachment. In the process of moving between houses every person has different preferences, 

mostly,  based on his or her background.  A suitable building fits the demands and enables the user 

preforming the desired actions, which results in confidence and self-esteem. Furthermore, literature 

indicates that every person has the same set of basic needs (Maslow, 1954). Based on literature on 

building needs it is presumed that the method of Aarts (2006) can be used to determine the housing 

needs. 

ABI has a large number of causes and characteristics, therefore ABI can result in many complications. 

However most ABI patients share the following characteristics: 

 A live before and after the brain injury 

 A bad insight in the disease 

 Having difficulties to maintain relationships 

 Disharmonious profile 

 Unacceptable behavior 

 Difficulties with stimuli 

Most ABI patients want to live as ‘normal’ as possible and be independent, this is often difficult due 

to their disability and vulnerability. They need to be stimulated to be active and have difficulties with 

retrieving enough exercise in a day. The mentioned reasons are examples of why full independency is 

often not desired and assisted living is needed.  

The specialized ABI facilities are relatively new in the care industry.  The majority of the current ABI 

care facilities aim at stimulating the ABI patients to be as independent as possible and give only help 

if needed. The ABI patient should be able to live a life as normal as possible, which is visible in the 

choices made. In ABI facilities home automation is often helpful and used and it is expected that this 

will increase in the future.  
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3 Exploration of the Field 
 

The main aim of this research is to investigate the preferences concerning housing and living 

environments of people with an acquired brain injury. This exploration of the field is included,  

because the literature review did not provide the information needed to perform the conjoint 

analysis. In the literature section of this report methods to determine housing and living environment 

needs are reviewed. This is the basis for the exploration of the field. In this chapter, a description of 

interviews conducted to get more insight in needs of ABI patients. 

In the current system patients with ABI are sometimes placed in mental disabled care centers, 

although there intellectual levels can be low at points, this does not mean that they have an overall 

low intellectual level. Therefore their care needs mostly differs from the needs of mentally disabled 

persons. Another facility that has to be mentioned is psychiatry; there are a few organization that 

help people with ABI that have complex behavioral problems. 

 

In the Netherlands there are a number of facilities that are specialized in the extramural and 

intramural care of patients with ABI, they have a corporation named Herzenz. The organizations 

included in the corporation are: De Noorderbrug, Interakt Contour, Zozijn, Siza, Pluryn, Swz, Pauwer, 

SGL, Boogh, Heliomare, Middin, Gemiva-SVG Group. Herzenz designs care programs for people with 

ABI, by combining the knowledge available. Herzenz focusses on ABI patients of 18 years and older 

which are in the chronical phase and do not revalidate anymore (Uffelen & Zaboks, 2015). 

  

A lot of the ABI facilities give 24/7 care, but have respect for a person’s privacy and want to let their 

patients live as independent as possible. The facilities are operating based on the opinion that their 

clients need to have as much control over their own lives as possible. On the other hand, there is 

care available if that is needed. The philosophy in Herzenz organizations is that the care providers 

have a steering role.  

In this chapter the interviews are discussed, the statements and opinions of all experts are combined 

given.  The separate interviews are more detailed discussed in appendix 8. The interviews consisted 

of 2 parts: a freely, improvised, general part and a more controlled, target focused part.  These parts 

will be explained in the next two sections. Next the outcomes of the second part of the interview will 

be described. Lastly an overall conclusion is given, that focusses on the outcomes needed for the 

conjoint analysis experiment.  
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3.1   Interviews  

Nine relevant experts in the field of ABI (managers of a care organization, behavior scientist, care 

givers and three persons with ABI) were approached for interviews. The interviews have taken place 

between 27-02-2015 and 20-03-2015. The setup of the interview was well communicated  and clear 

to the interviewees. All the interviews started with a tour through the current facility, which was part 

of the improvised section. The goal of this first section is to gather general information and get more 

feeling on the topic. Whereas the goal of the second section was to determine the needs in housing 

and living environments for people with ABI, in other words to gather information.   

In the first section, which took around 30 minutes, questions were prepared in advanced to serve as 

a guide rather than to lead the interview. The topics generally discussed were: general information 

about the interviewee, autonomy of patients with ABI, ideal dwelling, kitchen, bathroom, joint space, 

phases in revalidation, segments of patient with ABI.  The second section focused on determining 

needs for buildings, whereby the method of Aarts (2006) was used as a guideline. With the 

information gathered, an overview could be created of the needs and relevant attributes.  A 

summary of each interview, as well as a list of interviewees is available in appendix 8. The interview 

guide for the second section of the interviews can be found later on in this chapter. 

The four organization that were interviewed are part of the same collaboration (Hersenz). De 

Noorderbrug and Pauwer own a building that was specially built for people with ABI, approximately 

build 3 and ½ years ago. On the other hand, SWZ zorg and Pluryn own older buildings that were not 

specially build for people with ABI. A remarkable point was that all the organizations have plans for 

either renovating or rebuilding. All interviewed organizations considered care giving on a small scale 

ideal, but it has to be affordable. That is why some organizations prefer larger facilities, where the 

care giving is organized on small scale.  

A common outcome of all interviews was that the apartments should look as normal as possible and 

there should be minimal association with an elderly home. Beside this, privacy is an issue, the 

apartment should  be ‘their apartment’ and care givers have to respect the privacy. The care giver 

also has to respect the choices made by and autonomy of the ABI patient, if possible they should 

have the control.  Personal care should be given if asked or needed, not automatically.  

Important living environment facets for ABI facilities are that they are close to stores, primary care 

and sports facilities, because these are the facilities often used in daily life. The exact distance can 

fluctuate due to available transport methods. Of less importance are nature/green spots, cultural 

facilities and the community and city center. It is important that the neighborhood is adjusted to 
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wheelchairs and is safe. 

Most interviewees agreed that the building has to make a connection with the environment. ABI 

patients like to look outside and must receive enough sunlight.  Interviewees disagreed about the 

importance of the connection with the neighborhood. Some recognized this as an imported aspect, 

others stated that it would be difficult to get a connection due to the characteristics of the ABI group. 

All interviewees where positive towards the use of volunteers, ideally coming from the 

neighborhood. Some organization invited the neighborhood in to find volunteers and get a 

connection. This can contribute to the networks of clients, which is often small and gets smaller due 

to the characteristics of their condition.  

It is pointed out that buildings require some technical qualities. The building has to be built for big 

wheelchairs; the hallways should allow wheelchairs to pass each other and the building itself has to 

be robust, due to the intensive wheelchair use and clumsiness of the ABI patients. The materials that 

are used must  be strong and clear. Noteworthy, is that ABI facilities often have a lack of storage 

rooms and therefore materials are stored in the hall way, which results in unneeded negative stimuli 

and less overview.  

In an optimal ABI facility there are no negative obstacles, everything should be well-thought of. 

Home automation is helpful, although, it should not be at the expense of personal interaction from 

the care givers. There are different opinions about the space outdoors, some said they found it very 

positive and essential, while others said that the space outdoors has minimal added value.    

All interviewees stated that clients find the general living room an extension of their living space and 

not an extension of their personal space. Living rooms are used by both clients and staff members. 

All the living rooms had big diner table and a sitting area with television, some interior were selected 

by participation of clients and mostly low stimuli interior was chosen. Most organizations are positive 

towards the option that clients can cook independently, although it is often not possible due to 

safety reasons. Eating together is a social difficult situation and therefore different rules are set, 

because the clients get negative stimuli from each other, especially during diners.  

Rooms build for ABI patients have to minimize stimuli. Stimuli processing is however different for 

every person and minimizing it is therefore difficult to accomplish. Another difficulty is that some ABI 

patients have problems with orientating themselves.  A clear structure in a building is therefore 

important. This can be obtained, for example, by giving every room a clear recognizable function or 

by avoiding busy hall crossings. Whereby, a clear contrast in colors and overview in hallways are 
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optimal for ABI patients.  

It is important that clients can decorate their apartment themselves. This way the clients feel 

connected to their apartment, which gives clients more self-esteem. All the interviewees found the 

bathroom important, mostly because this is a very private place where independency is preferred. 

The optimal bathroom size is larger than usually, especially for people that have high care demand.  

The apartment has to have space for visitors and enough room to give small parties. Also, the 

apartments need to be soundproof, because people with ABI are more sensitive for sounds and due 

to inappropriate behavior can create more noise. Last of all, due to the complex combination of 

physical and mental problems, all organizations mention that with the current policies and laws it is 

hard to get the correct budgets for the care needed.  

3.2   Interview guideline to determine housing and living needs 

For this research experts with different expertise in the field of housing and residential environment 

of people with ABI are interviewed. Experts are: the management team of a care organization, 

caregivers for people with ABI, relatives of people with ABI and people with ABI. The outcomes 

should give an overall overview of the topic. The face to face interviews take about one hour to 

complete. The interview is organized as follows. 

Introduction; Every person has the opportunity to introduce himself and to tell something about 

his/her background and expertise. 

Purpose of the interview: In order to gain insight into the housing and residential environment 

preferences of people with ABI, the main aim is to create a list of variables that are considered 

important in the decision making of people with ABI. With the results from this study more insight 

will become available regarding housing and residential environment preferences of people with ABI. 

Given this information, the variables to be included in the experiment can be selected.  

 

The following question will be presented to the interviewees: 

1. First we examine if the four clusters (see table 2) are clear and the interviewed  person 

understands what they include. 

a. The clusters are briefly introduced. 

b. The interviewees are asked if they agree with these clusters. 

2. Second every cluster, and all the needs or goals which are part of the cluster, are discussed 

separately and we examine if they are relevant for people with ABI. Then all the needs in the 

cluster are discussed. If necessary the list can be complemented with needs, activities, and 
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goals that were not included. 

3. For every need or goal a list of activities, that are needed to achieve the need/activity, is 

discussed. At the beginning of the interview the already formed list of activities is not given. 

The interviewee has to submit the activities that are needed to achieve the needs or goals. 

Next, the needs that were not mentioned by the interviewee, but mentioned by previous 

interviewees, will be discussed.  

4. Technical housing and residential environment variables that are needed to perform the 

activities (that are mentioned in question 3) are discussed.  

a. For every activity the housing and urban environment variables are given and 

discussed. 

b. For every variable the limited values are given. 

Question 2, 3 and 4 are repeated in every cluster until a complete overview is available of all the 

housing and residential environmental needs for people with ABI living intermural. This is also done 

for the activities, variables and limiting values. At the end is asked which are the most important 

housing characteristics of people with ABI. 

Finally, when all items have been discussed and the interviewee has nothing to add, the interview is 

finished. 

 

Cluster  Need 

Psychologic Feel safe in private domain 

 Feel safe in (semi-) public space 

 Avoid stress 

 Self-expression / personification 

 Self-development 

 Psychologic support 

 Autonomy 

 Recognition and appreciation 

Functional Help with ADL 

 Help with HDL 

 Mobility 

 Vertical mobility 

 Relax inside and outside the care housing facility 

 The needs for leisure pursuits 

 

 

 

Table 2: Clusters 
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Cluster  Need 

Physiologic Physiologic safety 

 Hygiene 

 Visual comfort 

 Auditory comfort 

 Attacks and movement needs 

 Health enhancement 

 Shelter and protection 

Social Direct social contact in the home 

 Direct social contact within the semi-public space 

 Direct social contact in the environment 

 Indirect social contact  

 Privacy 

 Social support 

 

3.3   Outcomes interviews on housing and living needs  

The outcomes of the interviews on the housing and living environmental needs are structured and 

separately discussed. Remarkable issues or often mentioned needs are highlighted and explained. It 

is noteworthy that all needs have a relation with the building or living environment, this is not a 

comprehensive overview of all needs of ABI patients.  

3.3.1 Cluster: physiological  
Physiological safety: In ABI facilities accidents mostly happen due to incorrect wheelchair use and 

balance and mobility difficulties. Therefore more space is needed in hallways and commonly used 

rooms, also holding attributes are needed. Subsequently, more space is needed  in rooms where care 

is given, when people are vulnerable. Also negative distraction results in unsafe situations, mostly 

because a person cannot focus and gets negative stimuli, which results in less alertness and 

inappropriate behavior. Negative stimuli must be avoided, this can be achieved by low stimuli 

environment and well-designed plans.  Wandering can likewise result in physical dangerous 

situations, a recognizable environment can prevent wandering.  

Hygiene: Help with physical hygiene is essential, if it is needed. Tools can help in contributing to the 

physical hygiene, also may enlarge the independency. Another point is that rooms of ABI patients 

have to be practical and easy to clean, due to their disability.  

Visual comfort: Disturbed day rhythms are often seen by people with ABI , retrieving day light 

stimulates the correct rhythm. Another fact is that ABI patients have difficulties with recognizing 

materials, therefore materials must be easy identifiable. Also contrast between things can help ABI 

Table 2: Clusters 
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patients to recognizing objects and identify shapes of rooms, this can for example be done by using 

colors.   

Auditory comfort: Auditory disaffection can come from, for example noise, other objects that make 

sounds and inappropriate behavior. Good insulation can reduce the noise and thereby reduce the 

stimuli level. Also devices used in ABI facilities should not produce unidentifiable sounds, for example 

beeps or hums.   

Touch and movement: Recognizable material use is desired in ABI facilities. Subsequently, it is 

emphasized that people with ABI like to go outside, but adjustments are needed for that, whereby no 

obstacles are preferred. In general an obstacle needs to be recognizable so that it is not disturbing.  

Health improvement and prevention: It is often indicated that ABI patients have to be aware that 

they receive enough daylight and fresh air. This applies to all people, but especially ABI patients get 

often not a sufficient amount, if it is not stimulated. Also pets can please in the physiological and 

mental needs and are therefore important.   

Shelter and protection: The literature states that for a home emotional attachment is needed, 

personal possessions can contribute to this feeling, the feeling of a home, having a shelter. Often 

mentioned as important was having an own front door, so that patients are in control of their 

apartment.  

3.3.2 Cluster: social 
Direct social contact in the home:  People with ABI want a ‘normal’ life, this includes having visitors 

and occasional parties. These social activities should be possible in their private apartments, in which 

the ABI patient has control over the drink/food that is offered, the toilet, the setting etc..  

 

Direct social contact within the semi-public space;  Most of the ABI facilities have a semi-public space, 

where for example dinners take place and groups activities are held. This can create a difficult 

situation for people with ABI, due to the fussy surroundings. In the semi-public spaces social skills can 

be learned and trained by care givers. The social contact in the semi-public space can contribute to 

social contact of ABI patients, to have a small talk, which is often difficult, however it can prevent ABI 

patients from social isolation.  

Direct social contact in the environment:  ABI patients often visit places like: the primary care, park, 

city center, daily shops, sport facilities and public facilities. Most of the mentioned facilities are 

ideally closely located to the ABI facility, so that they can be independently visited or visited with 

others. An additional positive effect is that in this way the ABI patient takes part in society.  
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Indirect social contact: A large number of ABI patients has regularly indirect social contact (internet 

or interactive games), which is important for them. Next to this, a new phenomenon in the care 

sector is that care is given through indirect social contact with tablets. It is expected that this will 

increase and become more essential in the future.  

Privacy:  Privacy is important, the caregivers need to ensure this. Particularly, because ABI patient 

loose part of their privacy, because they are dependent on daily care and therefore need to live in a 

shared facility. Private belongings are consequently extra important for them, caregivers need to 

respect that.  

Social support:  The possibility for trusted conversations must be facilitated, as well as, the possibility 

to actively take part in a religion, special rooms must be assigned for this. Next to this, volunteers 

need space to provide their contribution.  

3.3.3 Psychological cluster 
Feel safe in private domain: Due to their inability, more attention must be paid to evacuation plans 

and warning systems. Regular structures are not always adequate, more personalized solutions are 

often needed, this enlarges the feeling of safety. Also important is a clear function/ structure, this 

reduces stress, because people know what to expect and recognize objects. They have an overview 

of the situation, which is often difficult for people with ABI.  

Feel safe in (semi-) public space: In ABI facilities, not all visitors have familiar faces, they also could be 

invaders. Therefore, door policies are often needed to prevent invaders to enter, which enlarges the 

feeling of safety. A good reputation of the neighborhood and social control also enlarges  the feeling 

of safety.   

Avoid stress:  First off all, stressful situations and environments must be avoided in ABI facilities. For 

instance, situations that result in an overload of stimuli and busy crossings. In contrast, patients with 

ABI have to learn how to handle stress and indicate a high stress level in the correct way.    

Self-expression / personification: Every person must be able to be his or her self, this can sometimes 

be difficult for ABI patients, due to inability to have full control over their life. Nevertheless, this must 

be guaranteed, for example by organize and undertake activities and having a personal identity, by 

for example, make-up, clothes or hobbies.  

Self-development:  As mentioned in the literature, training the brain is important for people with ABI, 

to  ensure that their mental capabilities do not degrade. This can be done in multiple way e.g. by 

hobbies, activities, useful work and by reading. Mostly patient with ABI have to be triggered to do 
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those kind of activities, due to their inactivity.   

Recognition and appreciation: Patients with ABI have not an accurate insight in their disability, 

therefore recognition and appreciation is important. This can be achieved by taking part in society, 

undertake activities outside the house or delivering a meaningful performance and social contact. A 

facility can be an activating factor or can facilitate these kind of activities. 

3.3.4 Functional cluster 
Help with ADL: ADL are activities that people undertake or execute for daily living, mostly very 

ordinary and general tasks. For patients with ABI this is not always obvious, help of care givers can be 

needed, mostly to prevent patients with ABI form unneeded hazards and neglect. Only the help that 

is needed should be given, to increase the independency. Therefore adequate overview of tasks and 

appropriate space is needed, so that self-sufficiency is stimulated. 

Help with HDL: HDL are the activities that relate to the daily housekeeping; often patient with ABI 

need supervision for this kind of activities. The help that is given should always be person-centered, 

only the help that is needed should be given. Practical adjustment can be helpful, for example, good 

wheelchair accessibility, feedback from equipment and assistance with waste.  

Mobility: In most cases patient with ABI are less mobile and have to be stimulated to get enough 

exercise. Therefore, mobility has to be stimulated and ensured. It is critical that the space is walker 

and wheelchair accessible, (transportation) rooms should provide this, for example by material use, 

overall no thresholds etc..  

Vertical mobility: Most people with ABI are less mobile, therefore living in a multiple floor facility can 

give difficulties. Often difficulties relate to the fear to move between floors and to the activities that 

are actually needed to change floors; good working elevators help.  Another point is that patients 

with ABI find it hard to recognize environments, different design between floors can help and 

prevent ABI patient from getting lost.  

Relax inside and outside the care housing facility: Popular leisure activities outside the ABI facility are 

sports, going to a park and visiting people. Generally preferred was a small-scaled and structured 

environment, where overview can be maintained.  

A complete overview of all the clusters and needs is given in appendix 9. This table includes all the 

activities mentioned during the interviews and gives an overall overview.   
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3.4   Conclusions 

In was concluded that method used generated the needed information, it gives insight in the building 

needs of ABI patients. Therefore, it can be concluded that the method of Aarts (2006) is a good 

method to determine housing needs, such as already indicated by the literature (Peeters, 2013).  

Several outcomes are obtained from the interviews, for instance, an ABI patient wants to have a life 

as normal as possible. Whereby an apartment is desired equivalent to their previous apartment, 

which feels like their ‘own’. The apartment must ensure that enough sunlight is received and that 

there is room for visitors. Also a kitchen is preferred, although the type of kitchen differs. The 

bathroom is often mentioned as an important part of ABI apartment, it must ensure that good care 

can be delivered and if possible it should provide independency to the ABI patient. In current ABI 

facilities and present ABI apartments there is often a lack of storage room. Furthermore, ABI patients 

want control over their living space and the appearance of it.  Therefore, they want influence on  

decoration and furniture.   

 

An ABI apartment has to be adjusted on the target group, and therefore, be wheelchair accessible, 

stimuli poor, has adjustments that improve the independency and wellbeing and has tough 

materials. Also a clear structure and materials use are preferred in the apartment and joint space of a 

ABI facility. The ABI patients must in most cases be stimulated to achieve enough sunlight, fresh air 

and movement. An ABI facility can support this. A private outdoor space (balcony, little garden) can 

contribute to improve the mentioned points.  

 

A location of an ABI facility must be safe and  provide overview over the environmental and traffic 

situation. Whereby experts did not specify a preferred urban environmental density, although most 

current buildings are located in a residential areas. Also the experts mention that if facilities are close 

located to the ABI facility it enlarges the independency of the ABI patient. Obtained data conclude 

that the daily shops, primary care, sport facilities, nature and green sports are often visited by ABI 

patients. Visiting them supports the wellbeing, independency and participation in society of the ABI 

patients.  Therefore it is preferred by experts to have the mentioned facilities nearby.  

.  
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4 Methodology and Research instrument 
 

The first part of the questionnaire consisted of 31 multiple-choice questions, which are divided in 

subgroups. The analysis strategy will be  explained  in this chapter. The second part discusses the 

experiment and the conducted survey together with the used model. 

The methodology used to analyze the gathered data is the stated choice approach. The reason for 

choosing this methodology  and more details of the method are given in this chapter. The steps, 

mentioned in the section ‘conjoint analysis’ are performed and explained. In the last section the MNL 

model is applied and data is obtained.   

4.1   Conjoint analysis to determine preferences 

There are multiple methods proposed in literature to determine the housing preference of ABI 

patients. One of these methods is the stated choice approach. The stated choice method belongs to 

the conjoint analyses methods and is commonly used in multiple scientific fields e.g. marketing, 

healthcare, economics.. A stated choice experiment is used to measure the preferences of the 

respondents. By simulating the decision making process via a survey, the sample group was 

investigated, indicating the importance of the attributes and levels. This method is chosen above 

ranking or rating methods, based on previous housing preference studies (Nijënstein, 2012).  

In recent literature, conjoint analysis is often the preferred method to investigate choice  behavior, 

because it gives a good estimation of the consumer preferences (Rao, 2014). For example, 

Kemperman & Timmersmans (2013) implemented a stated choice approach together with a mixed 

logit model to predict the selections in active transportation choices of the aging population. In this 

research, the models were a useful tool for investigating consumer behavior.    

In a stated choice approach different relevant alternatives are formed with pre-defined attributes. 

These alternatives are made with an already set experimental plan, based on the number of 

attributes and levels. The alternatives are combined into choice sets, which are presented to the 

respondents. To each choice set the option ‘none of the given options’ is added, when neither of the 

alternatives are favorite (Timori, 2013).  

By investigating the outcomes a ranking can be made of the most preferred attributes and levels. 

Weaknesses of the method are that selecting the correct attributes is critical and including or 

excluding attributes influences the importance level (Katz, 2010) (Hensher, Rose, & Greene, 2005).  

A stated choice approach can be divided in six stages (Hensher, Rose, & Greene, 2005): 
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1. Relevant attributes selection: Relevant attributes need to be selected, otherwise the 

intended outcomes are not composed. 

2. Leveling the attributes: The defined attributes need to be clarified with relevant levels. The 

levels are given in the experiment mostly by text and need to be clear and objective to 

retrieve the correct outcomes.    

3. Design of experimental task: Based on selected experimental plan the alternatives are 

formed, they will be randomly placed in choice sets with the same frequency. A fixed group 

of choice sets forms the basis for the experiment.  

4. Data collection: The experiment will be executed by a survey. The type of research 

determines the group of respondents, which can be random or already selected.  

5. The model estimation: The outcomes of the experiments is coded and estimated, with the 

multinomial logit model (MNL).  

6. The hypothesis testing, validation and simulation 

  

4.1.1 Multinomial logit (MNL) model  
In the stated choice approach the MNL model is often used, mostly because it is simple to use. It 

allows the modeler to estimate the probabilities of choices, by including data of individual sets of 

choice alternatives. Specific assumption are made for the MNL model (Hensher, Rose, & Greene, 

Applied Choice Analysis - A primer, 2005): 

 There are differences between and within people  

 People derive utility form attributes  

 Every person picks the maximum-utility alternative 

The following formula represents the Multinomial logit Model (MNL) (Train, 2009): 

 

 

 
Piq: probability individual q will choose alternative i 

Viq =  

       = β1Xi1q + β2Xi2q + β3Xi3q + …. 

Xinq: Score of alternative i on attribute n for individual q 
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βn: Parameter representing (generic) weight of attribute n 

The error terms in a MNL model should be independent and identically distributed (IID) by a double 

exponential distribution, whereby the error terms of the different alternatives have the same 

standard deviation and are not correlated. This results in the same cross elasticity between all pairs 

of alternatives. The irrelevant alternatives (IIA) property makes re-approximation not needed when 

alternatives are introduced or eliminated(Nijënstein, 2012 ; Louviere, Flynn, & Carson, 2010).  

The goodness of fit, also known as the Rho-square (R2), gives an indication of how well the model is 

able to predict the observed data. Rho-square varies between the 0 and 1, where 1 stands for a 

perfect prediction, while 0 indicates that the model does not perform better than without 

parameters. A value between the 0.2 and 0.4 indicates a good model fit. A model with a rho-square 

below 0.1 is considered weak. 

 

LLm = Likelihood estimated model  

LLm = ∑q ∑i yiq ln (piq) 

yiq = 1 if alternative i was chosen by individual q; 0 otherwise 

LLo = Likelihood estimated with no parameters  

LL0 =  ∑q ∑i yiq ln (1.0/N) 

ln () = natural logarithm 

4.2   Multiple choice questions 

The survey on the housing and living environment preference of ABI patients consist of two parts, a 

multiple choice section and experiment section. The survey started with multiple choice questions 

concerning the following topics: general, daily life, public transport, living environment, nuisance and 

home automation. Where the first two topics (general and daily life) were mainly giving a general 

impression and to sub-group by gender, age and having children. The last four topics (public 

transport, living environment, nuisance and home automation) gave insight in the importance of 

certain attributes. Experts that have experience with surveys for ABI patient, advised a number of 

guidelines, for example, an active language and a small number of options. Also a limited number of 

questions were advised. These guidelines increased the probability that the questionnaire was 

correctly interpreted by ABI patients.  
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The questions group residential area and living nuisance are based on questions of the research 

WOON2012 (BZK CBS, 2012). Although the question had to be simplified to be suitable, it is found 

that the questions give relevant insight in the topics.  In appendix 10 screen shots are given of the 

online questionnaire.  

The multiple choice question will be analyzed with frequency tables. It is supposed that there is no 

correlation between all attributes and questions. A correlation analyses (spearman’s rho) was 

performed, to determine if there is a relationship or dependency between attributes. The data was 

set ordinal, the ‘do not know’ answers were eliminated from the data set. If due to a limited set of 

options or nominal data set spearman’s rho was not valid, a crosstabs  and chi square was 

implemented. In conclusion it can be said spearman’s rho is used if the condition are correct, 

otherwise crosstabs and chi square is used.  

The outcomes of the spearman’s rho test will be interpreted as follows; In spearman’s rho test +1 

indicates a perfect positive correlation and -1 an perfect negative correlation. For this research it is 

assumed that a correlation between the 0,6 till 1 and -0.6 till -1 indicate a strong evidence of a 

relation. The outcomes of the chi square will be interpreted as follows; It is supposed that there is no 

association (H0). If the outcomes of the tests give a p < 0.05, H0 is rejected and it is supposed that 

there is strong evidence of a relation between variables. 

4.3   Conjoint experiment 

The second part of the survey consisted of a stated choice experiment (conjoint analysis). The 

respondents had to make several choices between different choice sets. By analyzing the choices 

made, it can be determined how the preferences of the respondents change due to a change in 

attribute levels.  

4.3.1 Selecting attributes and levels  
The outcomes of literature and interviews resulted in the selection of the most crucial housing and 

living  environment attributes.  

Based on test questionnaires it is concluded that 6 attributes is ideal for ABI patients, due to mental 

limitations. The remaining attributes, which due this limitation could not be included (home 

automation, residential area and living nuisance), were listed in the multiple choice section of the 

survey. This research focusses on the added value in the eyes of the users, the ABI patient, therefore 

the cost of the attributes are not included.  

The attributes and levels for housing are given in table 3 and for living environment in table 4. In the 

living environment experiment it is chosen to define distances in time. Mostly because the speed of 
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moving fluctuates largely between ABI patients, due to different transportation methods. 

3.2.1 Housing attributes and levels  

 

Attributes level Label 

Size of the apartment 0 Small (45m
2
) 

1 average (55m
2
) 

2 Large (60 m
2
) 

Number of rooms 0 An apartment with a living room and bedroom 

1 An apartment with a living room, bedroom and small extra room 

2 An apartment with a living room, bedroom and hall 

Home décor 0 Entire decor standard (white walls, floor and curtains determined) 

1 Choice of 5 options for walls, floors and curtains 

2 Free choice in walls, floors and curtains 

Bathroom 0 Standard (8 m
2
) 

1 With basic adjustments (9m
2
) 

2 Fully customized (10 m) 

Balcony  0 No 

1 A common balcony with other clients 

2 Private balcony 

Decor joint space 0 Is determined 

1 Decided in consultation with inmates 

2 Decided fully with the department 

 

Size of the apartment: An apartment for ABI patient should be wheelchair accessible, provide 

enough room for caregivers and there should be space for adjustments that enlarge the 

independency of the patient. In the interview it was indicated that ABI patients want to have a life as 

normal as possible, which is visible in the preferred apartment.  Also there is a relation between the 

size of the apartment and the self- esteem of the ABI patients. It has to be mentioned that enlarging 

the size of the apartment increases the cost of the building.  An optimal balance between size and 

costs is desired.  

The size of newly build ABI apartments is around the 50 m2. According to the interviews with expert, 

there is not one opinion about the appropriate size of an ABI apartment, however they cannot be to 

small (< 45m2). Therefore, with the outcomes of the interview it is chosen to include the levels; small 

(45m2), medium(55m2) and large (60m2). 

Number of rooms: All experts agreed on that one room apartment where eldered and not optimal.  

At least two room apartments were desired, although there is some differences in the ideal number 

of rooms. Currently, most apartments have one or two rooms, which makes information about 

Table 3: Housing attributes 
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experience of multiple room apartments for ABI patients limited. Out of interviews it could be 

concluded that there was a need for storage rooms and a small extra room (guest room). Therefore it 

is chosen to include the levels; apartment with hall, apartment with a small extra room and regular 

apartment (two room apartment).  

Home décor: The interior contributes to the identity of person that lives in it, it enhancing the self-

esteem and personal identity. However more choices can result in stress, which is not desired for ABI 

patients. Also the decorating choices do not contribute to the level of physical care, which is the aim 

of the ABI facility. Therefore it could be stated that a limited set of options could be satisfying enough 

and a too large number of choices does not enlarge the well-being of an ABI patient. Therefore, it is 

chosen to include to levels: no options, limited options and free choice in decorating.  

Bathroom: A bathroom is due to the intimacy and the physical hygiene an important element. A well 

designed bathroom with the correct devices can give independency back, which is good for the well-

being of a person. The experts indicated that the rooms should facilitate and provide space for the 

care that is given in it. Consequently, in a bathroom there must be space for a wheelchair, a lifter or 

other devices. The regulated size of bathrooms in care facilities are often described as too small to 

deliver correctly the needed care. A regulated size nursing home bathroom is around the 8 m2. That 

is why, it is chosen to include the levels: sizes 8 m2 as small, 9 m2 as medium and 10m2 as large. 

Balcony: The experts had different opinions about the use of the private outdoor space, some stated 

‘it is not used’, while others stated that ‘it is very positive and often used’. Fresh air is important for 

ABI patients health and a balcony can contribute to the to the feeling of living a normal life, because 

most regular apartments have a balcony. Although, the balcony has to be adjusted on the disability, 

otherwise the balcony will not be used. However, the costs that are involved with the build of a 

balcony are high, but it can improve the sustainability of a building. That is why, it is chosen to 

include the levels: private-, shared- and no balcony. 

Décor joint space: Out of the literature it was concluded, that having control over the environment is 

positive for the experience leve , this can also applied for the décor of the joint space. But in contrast, 

the joint space is not experienced as a part of the personal space, and therefore, less demand for 

control is preferred.  

The cost of decorating the joint space can fluctuate significantly, due to custom made furniture 

and/or a collectively decision making process. Both, custom made furniture and collective deciding 

are expensive and  time-consuming. However, it results in a unique and personaluzed interior, which 

fits the demands asked and does not have the appearance of a nursing home (which is not desired). 
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That is why, it is chosen to include the levels: no choice, have a say and free choice. 

3.2.2 Living environment  attributes and levels  

 
attributes levels labels 

Travel time to the park and / or green 0 5 minutes  

1 10 minutes 

2 15 minutes 

Travel time to local shops (supermarket / drugstore) 0 5 minutes 

1 10 minutes 

2 15 minutes 

Travel time to primary care (doctor, physiotherapist, pharmacy) 0 5 minutes 

1 10 minutes 

2 15 minutes 

Travel time to sport facilities 0 5 minutes 

1 10 minutes 

2 15 minutes 

Urban density 0 Center 

1 In a residential area 

2 in a village 

Wheelchair accessibility neighborhood 0 No obstacles for the wheelchair, fully 
adapted 

1 Usual number of obstacles for wheelchairs 

2 Many obstacles for wheelchairs, not 
adjusted 

 

Near the park and / or green:  Most ABI patients frequently visited a park or green-spot, this was 

found valuable. The park could contribute to the health of ABI patients, because moving and going 

outside gets stimulated. The park can also be a leisure and social facility. Where ABI patient can go to 

and relax, alone or with others, so that they can be outside the facility and do regular/ normal 

activities.  

Near local shops (Supermarket / drugstore): The local shops are if possible regularly, up to multiple 

times a week, visited by ABI patients. Visiting a local shops if often seen as a trip. Whereby, ABI 

patients take part in society, which is often desired and it contributes to the social contacts and 

activities of the ABI patients. The shops nearby enlarges the independency of the ABI patients, which 

is an import facet in the care giving of ABI patients.  

Near primary care (doctor, physiotherapist, pharmacy): Primary care is often used by ABI patients, 

therefore nearby facilities are preferred. Particularly because, ABI patients are a vulnerable group 

from physical and mental point of view, due to their disability they lost confidence. Located close to 

Table 4: living environment attributes 
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primary care can improve the confidence and there by enlarge their independency.  

A large group of ABI patients visits weekly the physiotherapist to do exercises for their revalidation or 

for leisure sports. Doing sport with supervision of a physiotherapist is in most cases the only option 

to do sports activities. Regular sport facilities are not adjusted to people with an inability, due to a 

lack of knowledge.  

Nearby sport facilities: Sport is important for ABI patients, it contributes to their health, social 

contact and prevent that they go physical backwards. A large group of ABI patients visited regularly a 

sport facility and find this positive for their physical and mental health. Regularly, visited sport 

facilities are the swimming-pool, physiotherapist and gym. Good accessibility contributes to the 

frequencies that they are visited, which is good for the independency and  the reasons mentions 

above.  

Urban density: The literature stated that a low stimuli level is preferred, also in the living 

environment. Therefore a peaceful and clear traffic situation is desired, whereby frequently visited 

locations are nearby. A group of ABI patients liked to visit the city center, although this is a minority. 

In the current situation most ABI facilities are located in residential areas, this is well appreciated. 

However, the experts could not clearly identify which living environment was most favorable. That is 

why, it is chosen to include the levels: city centrum, residential area and village.  

Wheelchair accessibility neighborhood: A large group of the ABI patient has problems with their 

mobility and uses tools like wheelchairs or walkers. With adjustments in the living environment 

independency is stimulated, which is good for the self-confidence. A good accessible living 

environment stimulated people to visit the nearby facilities, which contributes to the social contacts 

and leisure activities etc.. A living environment with a large number of obstacles demotivates the ABI 

patient. Therefore the following levels are included: no obstacles, regular obstacles and many 

obstacles.  

4.3.2 Experimental design 
As stated above, the stated choice approach consisted of two parts, the housing and the living 

environment experiment. Both part consist of the same number of attributes and level, they are 

therefore technically the same. This is why, it is chosen to explain the experimental design only once. 

In both experiments it is assumed that there is no correlation between the attributes, which means 

that all attributes are statistically independent, making it an orthogonal design. Within the 

experiment all attribute levels are positioned in the same frequency  (schut, 2015 ; Hensher, Rose, & 

Greene, 2005). By combining all the attribute levels alternatives can be made, which are required to 
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generate the experiment. All the levels in the alternatives are equally leveled and if needed rotated 

to eliminate the dominant alternatives in the choice set.    

A fractional factorial design was used instead of a full-factorial design. A full-fractional design results 

in 729 alternatives (36).  Which is based on the formula: LA, Whereby L is the number of levels and A 

the number of attributes.  The full-factorial design is not often used because the higher order 

interaction effects are usually not used. Fractional designs allow for the estimation of the main 

effects and (depending on the design) first order interaction effects. 

Based on the standard experiment design plans of Hahn & Shapiro(1996), it was concluded that the 

minimal number of treatment combinations was 18. This was sufficient and therefore chosen. 

Master plan 6 of the experimental plans of Hahn & Shapiro(1996) was used to determine the design 

of the alternatives. This is visualized in the design matrix (table 5).  

 

 
 
 
Alternatives 

Attribute 

2 3 4 5 6 1 

1 0 0 0 0 0 0 

2 0 1 1 2 1 1 

3 0 2 2 1 2 2 

4 1 0 1 1 1 2 

5 1 1 2 0 2 0 

6 1 2 0 2 0 1 

7 2 0 2 2 1 0 

8 2 1 0 1 2 1 

9 2 2 1 0 0 2 

10 0 0 2 1 0 1 

11 0 1 0 0 1 2 

12 0 2 1 2 2 0 

13 1 0 0 2 2 2 

14 1 1 1 1 0 0 

15 1 2 2 0 1 1 

16 2 0 1 0 2 1 

17 2 1 2 2 0 2 

18 2 2 0 1 1 0 

       

The alternatives were randomly placed in choice sets and differ for every respondent. Due to the 

limitation of the used software program, the surveys were ‘randomized’ by hand. This was done by 

forming 5 choice sets and distributing them randomly over the respondents, it was suspected that 

Table 5: design matrix alternatives experiment 
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this gives the same results as a total random experiment.  

In the survey each choice set consist of tree items, two formed alternatives and the option ‘no 

preference’. Based on advice given form an expert in the field and on the outcomes of a pilot test, it 

was chosen to confronted respondents with 9 choice sets, both for housing and living environment 

(18 in total). All the alternatives only consisted of text, to lower the measurement errors. In figure 3 

an example of one of the choice sets if given that was presented to the respondents.  

 

 

 

For the experimental part, the software Nlogit is used to analyze the data. The initial data was 

structured in a excel sheet, according to coding scheme ‘effect coding’.  

Effect coding is a way to represent a categorical variable in a model. Effect coding is preferred above 

dummy coding for multiple reasons (Hensher, Rose, & Greene, Applied Choice Analysis - A primer, 

2005). All levels in effect coding are noted with two numbers, 0, 1 and/or -1. The last level will be 

coded with ‘-1’ for both indicators (Gupta, 2008).  In table 6 the effect coding scheme is given.  

 

 

 

 

 

Figure 3: experiment in the online survey 
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Levels Indicator1 Indicator2 

0 1 0 

1 0  1  

2 -1 -1 

 

As mentioned before, there were 18 alternatives formed, but in the formed document a 19th  

alternative is added, the ‘no preference’. This alternative is noted with only zeros for the attribute 

dummies and a constant equal to one. 

Table 7 gives an example of the input for one choice set.  The first column represents the 

identification of the respondent. As different combinations of alternatives in choice sets were used, 

the second column identifies the version of the questionnaire.  The third column represents the 

choice task. Each respondent had to do 9 choice tasks.  The alternatives in the choice set at hand are 

reported in the 4th column. Next, the chosen alternative is indicated by a 1 and the non-chosen 

alternatives are indicated by 0. The following columns contain the dummies representing the 

attribute levels.  The one but last column is 1 in the case of the base alternative (alternative 19) and 0 

otherwise. The last column is always equal to 3 as all choice sets contain 3 alternatives. Two data sets 

were created, one for the housing choice task and one for the environment choice task. Both sets 

were analyzed with Nlogit (5, 2012).  The main results of the estimation of the MNL model given a 

dataset are the estimated parameters with their significance levels and the log-likelihood value.  

 

RESPNR VERSIE CHTASK ALTNRW KEUZEW SIZE1 SIZE2 - WAN1 WAN2 CON NALT 

202239 9 1 1 0 1 0 - 1 0 0 3 

202239 9 1 17 1 -1 -1 - 1 0 0 3 

202239 9 1 19 0 0 0 - 0 0 1 3 

 

4.3.3 Determining differences within groups 
With use of a MNL model the differences can be determined between groups. Therefore, contrast 

variables need to be created (for example: male = 1 and female = 2), which estimate the additional 

parameters that are needed to test for difference between groups. The next step is to copy the X-

variables into Z-variables for the first group. The second group X-variables are copied in negative Z-

variables. Next, the β-parameters (related to the X -variables) and the δ-parameters (related to the Z-

variables) are estimated. Making that part-worth utility for variable k equal to βkXik+δkZik, for the 

first group this is equal to (βk+δk)Xik and for the second level it is equal to (βk-δk)Xik. A contrast 

Table 6: effect coding scheme 

Table 7: input for one choice set 
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variable is created for each X-variable (including for the utility of the ‘no preference ’ option): gender 

(males: Zik, gender= + Zik ; females:  Zik, gender= - Zik), age (below 40: Zik, age= + Zik : above 40; Zik, 

age= - Zik) and having children (having children: Zik, children= + Zik ; no children: Zik, children= - Zik) 

(Aloys & Vosters, 2011). No differences between the groups for kth attribute level can be concluded 

if δk not significantly different form zero. The part worth utility for both groups is δkXik. 

4.4   Conclusions 

An empirical study will be conducted to determine the preferences and choice behavior regarding 

housing and residential environment by ABI patients. A web-based and paper based survey will be 

executed within the ABI care organizations Pauwer and De Noorderbrug. The survey will be filled in 

by residents of these two organizations. The questionnaire consists out of multiple choice questions 

and a conjoint analysis experiment. Attributes and levels were determined to construct the 

alternatives in the conjoint experiment given the results of the interviews. The multiple choice 

questions provide information about: visiting facilities, public transport, residential area, living 

nuisance and home automation. Two conjoint experiments were set up, one concerning the house 

and one concerning the living environment.   
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5  Analyses 
 

The analysis of the data consisted out of several parts. First, the context wherein the survey was 

conducted will be described. Subsequently, the socio-demographic characteristics of the respondents 

will be summarized. Then the remaining multiple choice questions will be analyzed. Next, the choices 

from the stated choice experiment data will be analyzed with the MNL model. In this report the 

housing and living environment  experiment are separately discussed, which will also be done for 

different subgroups of respondents.  

The analysis of the data were performed with different software packages. The package that is used 

to analyze the multiple choice questions is SPSS 22,0. The second software package used is Nlogit, 

which is based on a MNL model.  

5.1   Context 

For this research a survey was set up, consisting of multiple choice questions and an experiment 

(conjoint analysis). The survey was conducted in two specialized care organizations in the field of 

intramural housing of ABI patients (De Noorderbrug and Pauwer). Both surveyed organizations have 

plans to build new accommodations. 

The first organization visited was de Noorderbrug, in total 65 of the 99 clients of the facility ‘Laan 

Corpus den Hoorn 110’ participated. De Noorderbrug is located in the north of the Netherlands and 

has several buildings, with different performances (amount of patients, level of care and type of 

patients). They have multiple building projects, which are currently in different stages. The recently 

delivered location ‘Laan Corpus den Hoorn 110’ was especially build for ABI patients. During the 

building process all the residents had the chance to participate, therefore, a large group was familiar 

with the process of building new facilities. Appendix 11 provides more information about 

organization De Noorderbrug.  

In the second organization Pauwer, which is located in the South/West of Netherlands, 10 surveys 

were conducted. Pauwer focusses on different care groups, they are specialized in their region for 

care giving to ABI patient. Surveys where held on different facilities of Pauwer, located in different 

cities. They have plans for building new facilities. Participants of Pauwer were not familiar with 

participating in building processes, this type of survey was new for them.  

In the facility ‘Laan Corpus den Hoorn 110’ all ABI patients where asked by means of a letter to 

participate in this research, this was agreed with the client coordinator. In this letter the reason of 
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the survey and the date and time were mentioned. Otherwise the survey could result in too much 

stress. It has to be mentioned that not all ABI patients had the cognitive ability to fill in the 

questionnaire, although this was only a small group (less than 10%). The client coordinator of Pauwer 

selected 10 people with ABI that where in her opinion a representative group and had the skills to fill 

in the questionnaire.  

5.2   Data collection 

In total 75 ABI patients participated in the survey. One survey was not completed, because that 

person did not have the cognitive ability to participate in the survey. The participation rate of the 

survey was high, around 85%  (12 refused). All respondents had the possibility to fill in the survey 

online or on paper. It was suspected that the largest group preferred the online survey, however, this 

was not the case. Only 5 people filled in the online survey, the majority preferred the paper version. 

The online survey was done with the Berg Enquête system, an in-house developed online 

questionnaire tool.  

It was chosen to conduct all surveys in person, which took about 25 minutes per survey, because 

otherwise people with ABI forget to answer multiple questions or even the entire questionnaire. This 

personal approach resulted in a high fill-in rate and it could be assured that the questionnaires were 

properly filled in. Help was given if needed, this was done in two ways, by reading out the questions 

or by indicating the differences between the choice sets. In the multiple choice questions section of 

the survey only help was given in the form of reading out. Only if necessary the respondent was 

assisted. If help was required, this was given without influencing the respondent’s opinion. 

5.3   Descriptive statistics 

This section describes the characteristics of the respondents. In de subsequent subsection, the 

answers on questions about visited facilities, public transport, residential area, living nuisance, and 

home automation will be presented. 

5.3.1 Demographic characteristics  
75 persons participated in the survey, 65 of the surveyed people lived at Laan Corpus den Hoorn (de 

Noorderbrug) and 10 at facilities of Pauwer. One person did not complete the questionnaire and was 

removed from the dataset. In total 56 men and 18 woman filled out the survey, which makes 76% 

men. The literature does not give explanation for the high percentage of men, although there was 

some clarification given during the interviews with experts. The recklessness of men compared to 

woman could be a possible explanation of the high percentage.  
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The largest age group was between the 40 and 55 years old, the mean age was  44 years old. The 

marital state of respondents was mostly single (72%), followed by the divorced (13.5%). The number 

of divorced people could be higher, due to the fact that some people filled out single, although they 

were divorced. 17 respondents (23%) had children. In the current living facilities no separation in 

housing is made between ABI patients with children or without. Therefore, it is not possible for 

families to stay for a longer period of time in the facility. The primary transport methods used by ABI 

patients are the electric wheelchair (50%) and the bike (21.6%). The least used main transportation 

methods are the walker and walking (8.1 %), both are often used by ABI patients, but they are not 

the preferred transportation method for longer distances.  

Most respondents (54.1%) used the joint space (shared kitchen) for all their meals. The remaining 

respondents are almost equally divided between making no use or making partly use of the joint 

space. Most of the surveyed respondents have a need for daily care (44.6%), although a large group 

needs no physical care (40.5%), 14.9% only needs help with showering. The other outcomes of the 

descriptive characteristics are given in table 9. 

 

  
Total 
(n=74) 

percentage 
(%) 

  

Total 
(n=74) 

percentage 
(%) 

 Sex  

  

Transport  

Man 56 75.7 Bike 16 21.6 

Woman 18 24.3 Walking 6 8.1 

Age     Electric Wheelchair 37 50 

Age younger than 25 11 14.9 Walker 6 8.1 

Age between 25 and 40 18 24.3 Wheelchair 7 9.5 

Age between 40 and 55 27 36.5 Otherwise 2 2.7 

Age older than 55 18 24.3 Joint Space  

 Marital Status No 16 21.6 

Married 4 5.4 Yes, all meals 40 54.1 

Long distance 
relationship 

6 8.1 Yes, some of the meals 18 24.3 

Single 53 71.6 Personal care 

Divorced 10 13.5 Yes, daily 33 44.6 

Widow 1 1.4 
Yes, only when 
showering 

11 14.9 

Children  No 30 40.5 

Yes 17 23 

   No 57 77 

    

 

Table 9: outcomes descriptive characteristics 
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The data of the descriptive statistics mostly consist of nominal or ordinal data. Cross table in 

combination with chi-square tests are used to determine if there are relations between variables. 

There is strong evidence found that there is a relation between the age groups and having children 

(chi square = 13.859 df=1 p<0.001). Between sex and children there is a dependency at the 10% 

significance level (p= 0.059). More women seem to have children compared to men, see appendix 

11. The other variables show no relationships, based on the analyses done. 

 

5.3.2 Visiting facilities 
The most frequently visited urban services were the daily shops, 56.8% of the respondents visited the 

daily shops several times a week. Next, primary care is most regularly visited, which also included the 

physiotherapist. Physiotherapy is often needed by ABI patients to stimulate the recovery process or 

to prevent decline. A large group of 33.8% makes rarely or never use the primary care facilities. The 

remaining attributes, park and sport facilities, are by most respondents rarely or never visited. Sport 

facilities are rarely or never visited by 55.4% of the residents, although a group of 35.1% visited the 

sport facility weekly. The park is rarely or never visited by 48.6% of the residents. The remaining 

respondents are divided, of which 36.5% indicated to visit the park several times a week.  

There are no notable relations found between gender and having children and the other variables. 

Patients below 40 go less to the park (25.9% visits the park weekly). They also make less frequent use 

of the daily shops (only 44.4% visits the daily shops weekly). However, instead they go more regularly 

to the primary care (59.1% goes weekly to the primary care). Remarkably is that 48.1% of those 

younger than 40 goes several times a week to a sport facility.   

The Spearman Rho correlation is calculated between the different frequencies of visitations. There is 

a relation visible between visiting the park and daily shops, which is specified as a weak correlation (r 

= 0.38), see appendix 12. Besides this all, also the relation is investigated between the variables 

children, sex and age below 40, which is done with a cross tables and chi2-tests. Out of this set of 

analyses no evidence for relations was found. The outcomes of the visiting facilities are given in table 

10. 
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 Total (n=74) percentage (%) 

How often is the park visited 

Several times a week 27 36.5 

Several times a month 11 14.9 

Rarely or never 36 48.6 

How often are the daily shops visited 

Several times a week 42 56.8 

Several times a month 16 21.6 

Rarely or never 16 21.6 

How often is the primary care visited 

Several times a week 31 41.9 

Several times a month 18 24.3 

Rarely or never 25 33.8 

How often are sport facilities visited 

Several times a week 26 35.1 

Several times a month 7 9.5 

Rarely or never 41 55.4 

 

5.3.3 Public transport 
The outcomes of the survey indicated that only 16.2% of the respondents use public transport, 81.1% 

makes no use of the public transport, the remaining group has no option to use public transport. 

Often, specialized taxis are used as a main transportation by ABI patients. This explains why 66.2% 

does not know if they are satisfied with public transport in the neighborhood. A smaller group of 23% 

is satisfied, the small remaining group is almost equally divided. Even though, 48.6% of the 

respondents finds public transport in the neighborhood important, mostly for visitors, and even 

20.3% finds public transport very import. The remaining 31.3% finds public transport nearby 

unimportant. Between the groups that were investigated, there are no significant differences visible.  

There is no evidence for significant relations in the outcomes, Spearman’s rho between ‘importance 

public transport’ and ‘satisfied public transport’ is 0.153. Based on the cross tables between ‘use of 

public transport’, ‘importance public transport’ and ‘satisfied public transport’ one relationship is 

found (p= 0.056) between ‘importance public transport’ and ‘use of public transport’, but there are 

too many cells with low expected values, see appendix 13. In the cross tables for children, gender 

Table 10: outcomes visiting facilities 
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and age below 40 no indication of relations were found. The outcomes regarding public transport are 

given in table 11. 

 

 Total (n=74) percentage (%) 

Use public transport 

Yes 12 16.2 

No 60 81.1 

Is not present 2 2.7 

Satisfaction public transport 

Satisfied 17 23 

Neither satisfied not dissatisfied 5 6.8 

Dissatisfied 3 4.1 

Do not know 49 66.2 

Importance public transport 

Very important 15 20.3 

Important 36 48.6 

Unimportant 23 31.1 

 

5.3.4 Residential area 
Most respondents are satisfied with the current neighborhood (70.3 %), only a small group (6.8%) is 

not satisfied. Therefore it is reasonable that 73% of the residents disagreed with the statement that 

it was annoying to live in their current neighborhood, only 5.4% agreed with this statement. Most 

respondents felt at home(71.6%) and are satisfied with the social cohesion in the neighborhood 

(56.8%). This is noteworthy because a large group (85.1%) lived shorter than a half year in their 

apartment when the survey was conducted, which may indicate why 25.7% filled in ‘do not know’ on 

the statement. 

The largest percentage(45.9%) of the respondents finds the traffic situation safe, while 12.2% finds 

the current traffic situation in the neighborhood unsafe. Although these outcomes are not 

outrageous, it has to be mentioned that most of the respondents lived in an environment that was 

specially selected for ABI patients and therefore ‘safer than normal’. Most of the respondents had no 

fear for harassments (62.2%), only a small group (9.5%) did so.   

 

Table 11: outcomes public transport 
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With spearman’s rho the correlation is calculated between the variables of the residential area. 

There are some weak relations found which are reported in appendix 14.  Multiple cross tables with 

corresponding chi-square tests were set up, Only a few relations were found. Firstly, there is a strong 

evidence for a relation between ‘no children’ and ‘buildings in the neighborhood’ (chi square = 8.473, 

df=1, p = 0.014). Secondly, there is a strong evidence for a relation between ‘no children’ and ‘feel at 

home’ (chi square = 7.919, df=2, p=0.19). Noteworthy is that there is a p=0.057 found between ‘fear 

for harassed’ and ‘age below 40’, which gives evidence that older people are more afraid to be 

harassed. All relevant output can be found in appendix 14. The outcomes regarding the residential 

area are given in table 12. 

 

  Total 
(n=74) 

percentage 
(%) 

  

Total 
(n=74) 

percentage 
(%) 

Satisfaction neighborhood 

 

Satisfaction People 

Satisfied 52 70.3 

 

Agree 42 56.8 

Neither satisfied nor 
dissatisfied 

11 14.9 

 

Neither agree nor 
disagree 

8 10.8 

Dissatisfied 5 6.8 

 

Disagree 5 6.8 

Do not know 6 8.1 

 

Do not know 19 25.7 

Buildings Neighborhood 

 

Safe traffic situation 

Agree 36 48.6 

 

Agree 34 45.9 

Neither agree nor disagree 19 25.7 

 

Neither agree nor 
disagree 

22 29.7 

Disagree 5 6.8 

 

Disagree 9 12.2 

Do not know 14 18.9 

 

Do not know 9 12.2 

Annoying to live  

 

Fear for harassment  

Agree 4 5.4 

 

Agree 7 9.5 

Neither agree nor disagree 9 12.2 

 

Neither agree nor 
disagree 

12 16.2 

Disagree 54 73 

 

Disagree 46 62.2 

Do not know 7 9.5 

 

Do not know 9 12.2 

Feel at home 

 

      

Agree 53 71.6 

    Neither agree nor disagree 4 5.4 

    Disagree 8 10.8 

    Do not know 9 12.2 

     

Table 12: outcomes of the residential area 
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5.3.5 Living nuisance  
The outcomes of the survey indicate that nuisance is not often experienced by ABI patients. Graffiti is 

by most residents (68.8%) never seen, a small group (8.1%) sees graffiti often. They also do not 

experience nuisance from neighbors, 75.7% filled in ‘(almost) never’, whereby 2.7% filled in ‘often’. 

By nuisance from youths, 78.4% filled in ‘(almost) never’ and 1.4% ‘often’.  

The largest group (59.5%) of residents experienced never or almost never nuisances from traffic load. 

The remaining respondents are more divided, whereby 24.3% indicates that they have ‘sometimes’ 

nuisance from traffic load and 13.5% has ‘often’ nuisance from traffic load. Regarding nuisance from 

rubbish, the largest group of residents (37.8%) has ‘sometimes’ nuisance from rubbish, 27% ‘often’ 

and 27% ‘(almost) never’.  

Appendix 15 gives the outcomes of the Spearman’s correlation coefficients, which show that there 

are weak relations, but no evidence for strong relations. The cross tables and chi-square tests show 

that there is no evidence of relations between the nuisance variables and having children, gender or 

age below 40. The outcomes of the living nuisance are given in table 13. 

 

  Total (n=74) percentage (%) 

  

Total (n=74) percentage (%) 

Graffiti  

 

Nuisance youths 

Often 6 8.1 

 

Often 1 1.4 

Sometimes 12 16.2 

 

Sometimes 7 9.5 

(Almost) Never 51 68.9 

 

(Almost) Never 58 78.4 

Do not know 5 6.8 

 

Do not know 8 10.8 

Rubbish 

 

Traffic load  

Often 20 27 

 

Often 10 13.5 

Sometimes 28 37.8 

 

Sometimes 18 24.3 

(Almost) Never 20 27 

 

(Almost) Never 44 59.5 

Do not know 6 8.1 

 

Do not know 2 2.7 

Nuisance Neighbors 

    Often 2 2.7 

    Sometimes 9 12.2 

    (Almost) Never 56 75.7 

    Do not know 7 9.5 

     

Table 13: outcomes living nuisance 
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5.3.6 Home automation 
The outcomes of the surveys show that most of the respondents (58.3%) are satisfied with their 

current home automation. The remaining group of respondents had a split view on home 

automation (24.3%) and a small group (10.8%) are dissatisfied with their current home automation 

systems. This can be explained be the fact that there were in the facility Laan Corpus den Hoorn a lot 

of startup problems, which were not fixed at the time the surveys were conducted. Most of the 

respondents (77%) found home automation important, a small group answered ‘neither agree nor 

disagree’ (4.1%) and 5.4% of the respondents filled in ‘disagree’.  

The survey did not show a clear opinion about the function of home automation in a dwelling for ABI 

patients. Most respondents (48.6%) found that home automation needs to be there for help and 

comfort, although also a large group (39.2%) thought that home automation needed to be there only 

for help. There is no dependency between these variables and gender and having children, but there 

is a relation with age. A large group of ABI patients younger than 40 (59.3%) found that home 

automation in a dwelling needs to be there for help and comfort, which is a considerable larger 

group than the group above 40. The outcomes of the home automation are given in table 14. 

Next, a spearman’s rho and chi-square tests are performed to investigate the relation between 

‘satisfied home automation’, ‘importance home automation’ and ‘home automation dwelling’. Out of 

the performed analyses no indication is found for a relation. The outcomes of the spearman’s rho 

test are given in appendix 16.  

 

 Total (n=74) percentage (%) 

satisfied home automation 

Satisfied 43 58.1 

Neither satisfied nor dissatisfied 18 24.3 

Dissatisfied 8 10.8 

Do not know 5 6 

Importance home automation 

Agree 57 77 

Neither agree nor disagree 3 4.1 

Disagree 4 5.4 

Do not know 10 13.5 

 

  

Table 14: outcomes home automation 
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 Total (n=74) percentage (%) 

Home automation dwelling 

Only for help 29 39.2 

For help and basic comfort 9 12.2 

For help and comfort 36 48.6 

 

5.4   Stated Choice Experiment 

With Nlogit the preferences for each housing and living environment attribute was determined 

according to the MNL model. Both experiments will be discussed separately. The tables show the 

preferences and significance for each attribute level, with a β and Psig. High β’s indicate strong 

preferences for the corresponding first and second levels of  the attributes. The third level of each 

attribute should be calculated according to the principles of effect coding: minus the summed β’s for 

the first and second level.  

The Nlogit outcomes indicates that there are attributes with no significant effects. Therefore, these 

attributes do not contribute to the utility of an alternative. Only significant attribute levels have 

influence on the preferences and choice behavior of ABI patient in housing and living environments. 

The attribute importance is calculated by determining the range between highest and lowest utility 

of the attributes (Nijënstein, 2012). These importances have been graphically visualized.  
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5.4.1 Housing preferences of ABI patients 
In table 15 the outcomes of the MNL model are given for the overall preferences in housing.  

 

Housing preferences (total) 

 variable β p 

Constant -1.75332 0 

Size of the apartment 

Small (45m2) -0.19312 0.0186 

 Average (55m2) -0.0876 0.2857 

Large (60 m2) 0.28078 

 Number of rooms 

An apartment with a living room and bedroom 0.0047 0.9551 

 An apartment with a living room, bedroom and small extra room -0.00914 0.9134 

An apartment with a living room, bedroom and hall 0.0044 

 Engagement in home decor  

Entire decor standard  -0.39596 0 

 The choice of 5 options 0.25124 0.0016 

Free choice 0.14467 

 Bathroom 

Standard (8 m2) -0.35151 0 

 With basic adjustments (9m2) 0.10953 0.1623 

Fully customized (10 m2) 0.24198 

 Balcony 

No -0.28074 0.0003 

 A balcony together with the group -0.01697 0.8319 

Private balcony 0.29771 

 Engagement in decor joint space 

Is determined -0.23521 0.0043 

Together exercising influence by groups 0.17227 0.0431 

Decide fully with the department -0.0629 

  

Log likelihood function = LL(w) -559.283 

R2 (w) 0.235614 

 

The ‘constant’ variable, was estimated at -1.75332, which indicates that the ABI patient prefer 

choosing one of the alternative in the choice set over the ‘no preference’ option. The Rho2 is 0,2346,  

indicating a good model fit. It can be concluded that there is no significant effect of the attribute 

‘number of rooms’, the other attributes have significant levels. In figure 4 the attribute importance is 

given in percentages.  

From figure 4 it can be concluded that ‘Home décor’ is a decisive attribute, with 29%. Followed by 

Table15: MNL model housing preferences 
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the attribute ‘bathroom’ (27%). The attribute ‘balcony’ has a importance percentage of 26%. The 

least important in ABI housing choice decisions, are ‘décor joint space’ (18%) and ‘size of the 

apartment’ (21%). The ‘number of rooms’ is not significant and therefore not important.   

Figures 5 – 9 shows the relative preferences for each attribute level. A ‘fully customized bathroom of 

10m2’ is more preferred than a ‘small bathroom of 8m2’. Furthermore, a ‘large apartment (60m2)’ is 

more preferred than a ‘small apartment (45m2)’, but this has less impact on the decision making 

process than the ‘bathroom’. From the graphs it can be concluded that a ‘private balcony’ is a 

positive factor in the decision making process, where ‘no balcony’ is a negative factor. The utility of a 

shared balcony is nearly zero.   

For the attributes ‘home décor’ and ‘décor joint space’, respondents prefer the second level, which 

may be considered as unexpected. For the attribute ‘home décor’ the level ‘the choice of 5 options’ 

was more preferred than the level ‘free choice’. Furthermore, the level ‘entire décor standard’ is  a 

negative factor in the decision making process of ABI patients. For the attribute ‘décor joint space’ a 

similar pattern is visible. The level ‘together exercising influence by groups’ was most preferred while 

both other levels ‘decide fully with the department’ and especially ‘is determined’ are negative 

decision making factors. Apparently, ABI patients prefer not to be involved in complex decision 

making processes.      

 

 

 

 

 

Figure 4: housing attribute importance 
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5.4.2 Different housing preferences of ABI patients groups  
The differences in preferences between the overall group and the defined groups are investigated 

(for full results see Appendix 17). For all instigated groups the R2 was higher than 0.2, which indicates 

that the model has a good fit. The differences in attribute importance will not further be discussed, 

because the most obtained outcomes are not significant.  

First the outcomes of the MNL model of ABI patients with different age groups will be discussed. 

These outcomes show some differences, although they are not major. The MNL model indicates one 

significant difference in attribute preference for the attribute ‘Engagement in home décor’ and the 

level ‘entire decor standard’. ABI patients below 40 prefer the level ‘entire décor standard’ significant 

less than ABI patients above 40. Furthermore, there are no noteworthy outcomes found in the 

utilities between the different attribute levels, the order of preferred level is the same.  

Next we look at the differences between male and female. Data shows that there are two attribute 

levels which show significant differences. It can be concluded that a man favorites a ‘small (40m2)’ 

Figure 5 – 9: relative preferences for each attribute level  
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apartment significantly less than a woman. The same goes for a ‘bathroom with basic adjustments 

(9m2)’, which is significantly less preferred by men. The other attributes show some differences in 

utility, but they are not significant. Furthermore, it can be concluded that man choose more often 

(significantly) for the option ‘no preference’.   

Lastly the differences are discussed between the group of ABI patients with and those without 

children. There is however no significant differences to be found which indicates that they do not 

prefer different attributes. Also the utility of attribute levels is almost similar. 

 

5.4.3 Living environmental preferences of ABI patients 
The outcomes of the MNL model for living environment are given in table 16.  

Urban environmental preferences (total) 

  
variable 

β p 

Constant -1.15285 0 

Near the park and / or green 
  
  
5 minutes 0.26929 0.0024 

10 minutes -0.04553 0 

15 minutes -0.22376 

 Near local shops (Supermarket / drugstore) 
  
  
5 minutes 0.38159 0 

10 minutes -0.07707 0.3713 

15 minutes -0.30452 

 Near primary care (doctor, physiotherapist, pharmacy) 
  
  
5 minutes 0.20278 0.025 

10 minutes -0.02248 0.8025 

15 minutes -0.1803 

 Nearby sport facilities 
  
  
5 minutes 0.12572 0.1394 

10 minutes 0.02044 0.8069 

15 minutes -0.14616 

 Urban density 
  
  
Center 0.08801 0.3112 

In a residential area -0.03671 0.6547 

In a village -0.0513 

 Wheelchair accessibility neighborhood 
  
  
No obstacles  0.54011 0 

Usual number of obstacles  0.1199 0.2128 

Many obstacles  -0.66001 

  

Log likelihood function = LL(w) -602.887 
  R2 (wo) 0.17602 

  

Table 16: MNL model living environment preferences 
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The ‘constant’ is -1.15285, which indicates that one of the alternatives is preferred above the option 

‘no preference’. The rho2 of the model is 0.17602, therefore it is assumed that the model is sufficient, 

although rho2  is too low to have a good model fit. Not all attributes show significant outcomes. The 

attributes that are not significant are: ‘nearby sport facilities’  and ‘urban density’.  

In figure 10, the attribute importance are given in percentages. This graph visualizes that ‘wheelchair 

accessibility’ is with 43% by far the most important attribute in the living environment decision 

making process. Thereafter ‘near local shops’ with 24% is most dominant in the decision making 

process, followed by ‘near the park and or green’ (18%), ‘near primary care’ (15%) and ‘nearby sport 

facilities’ (10%). The least important decision attribute is ‘Urban density’ with 5%. 

 

 

Figure 11-15 gives per attribute the relative preferences for each attribute level. The graphs show the 

large range in the utilities for the attribute ‘wheelchair accessibility’. ‘No obstacles’ is most preferred, 

‘usual number of obstacles’ is almost neutral and ‘many obstacles’ is most negative in the decision 

making process of ABI patients.   

The facility that is most preferred to have nearby is local shops. ‘5 minutes’ nearby the local shops is 

a positive factor in the decision making process, whereby the level ‘15 minutes’ is indicated as the 

most negative factor for the attribute ‘near local shops’. The same pattern is visible for the attributes 

‘near the park and/ or green’ and ‘near primary care’. For both attributes the level ‘5 minutes’ is 

positive and ‘15 minutes’ is negative. The in between level is for both attributes almost neutral and 

not significant.  

Figure 10: living environment attributes importance 
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5.4.4 Different living environmental preferences of ABI patients groups  
MNL models are performed to investigate the differences in living environment preferences for the 

sub groups (appendix 18). For all the living environment difference models the R2 is between the 

0,18 and 0,20, which indicate a reasonable model fit. In this analysis the attribute importance graph 

is excluded, because most differences investigated are not significant.  

Firstly, the differences in living environment preferences are discussed for ABI patients that are male 

and female. The outcomes show that there is no significant difference in preferred attribute levels 

between the sexes, although it can be concluded that women choose significantly less for the ‘no 

preferences’ than man. This outcome is strengthened by the model which investigated the housing 

differences between male and female.   

Figure 11- 15; relative preferences for each attribute level 
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A number of significant outcomes are obtained out of the model which investigated the differences 

in living environment preferences of ABI patient below and above 40. It can be concluded that ABI 

patient below 40 prefer the option ’10 minutes’ ‘near the park and / or green’, ‘near local shops’ and 

‘near primary care’ significantly more than ABI patient above 40. Older ABI patient prefer to live ‘5 

minutes’ ‘near local shop’ and ‘near primary care’ significantly more that ABI patient below 40. Lastly 

it can be stated that ABI patients below 40 prefer to live in the ‘center’ significantly more than ABI 

patients above 40.  

Lastly, the results are discussed for differences in living environment preferences of ABI patients with 

or without children. ABI patients with children prefer the option ’10 minutes’ ‘near the park and/or 

green’ significantly less than ABI without children. Furthermore, ABI patients with children prefer the 

option to live ‘5 minutes’ ‘near sport facilities’ significantly less than ABI patients without children. 

On the other hand, ABI patient with children prefer the option ’10 minutes’ ‘near sport facility’ 

significantly more than ABI patient without children. This can be explained by the fact that there is a 

relation between age and having children. Older ABI patient have more chance to have children than 

younger ABI patients. Furthermore it can be stated that ABI with children prefer not to live in the 

‘center’ as opposed to ABI patients without children. 

5.5 Conclusions 

Surveys were conducted in facilities of the care organization De Noorderbrug and Pauwer. In total 74 

ABI patients completed the survey, from this group the largest group was men (76%). On average, 

the group was 44 years old. Most of the participants were single and used electric wheelchairs as 

their main transportation method. 23% of the surveyed ABI patients had children. These patients 

were mainly women.  

The daily shop facilities were visited the most. A large group of ABI patients indicated that they visit 

the daily shops several times a week. The second facility, which is indicated to be visited regularly is 

primary care, especially the physiotherapist. Most surveyed ABI patients rarely make use of public 

transport, although they point out it is important to have it nearby.  

Overall, most surveyed ABI patients are positive and satisfied with their residential neighborhood. A 

small but noteworthy group is afraid for harassments and finds the current traffic situation unsafe. 

Especially young ABI patients are more afraid for harassments, which is striking. Because the facilities 

are placed in presumed safe neighborhoods. Nuisance is (almost) never experienced by ABI patients. 

Except form the rubbish in the neighborhood, which is by most ABI patients sometimes or even often 

experienced.   
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In current care facilities, home automation is essential to contribute to the independency of 

inhabitants. Most ABI patient indicated in the survey that they find home automation important in 

their apartment.  

From the results of the MNL model for housing preferences it can be concluded that the most 

important attribute in the decision process for ABI patients is ‘home decor’, followed by ‘balcony’ 

and ‘bathroom’. The attribute ‘number of rooms’ has no influence on the decision process of ABI 

patients. The most preferred levels by ABI patients are: a large apartment of 60m2, a bathroom that 

is fully customized (10m2), 5 choice options for home décor, private balcony and decision regarding 

décor of the joint space decided upon by influence by groups. There are differences between males 

and females regarding size of the apartment and type of bathroom  Also, females are less likely to 

choose the option ‘no preference’ in their choice tasks. There is only one difference in attribute 

preferences between patients younger and older than 40 years of age. The younger patient dislike a 

standard home décor less than the older patients. 

For ABI patients the most decisive attribute regarding the living environment is ‘Wheelchair 

accessibility’ followed by ‘near local shops’ and ‘near the park and / or green’ and ‘near primary 

care’. The attribute ‘urban density’ has no significant influence on the decision making process. The 

most preferred levels is ’5 minutes’  from the facilities and no obstacles for the wheelchair. The 

investigated groups show small differences. One of those being that young ABI patient is willing to 

live further away from the facility than older people.  
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6 Conclusions 
 

This study investigated preferences of ABI patients for housing situation and residential environment. 

The research can be deviated in four parts; the literature review, field work, conjoint analysis and the 

finalization. The literature review focused on creating an overview of the topic and subsequently 

formulating the research question. The main research topics were conducted from the overall 

research questions, which could be partly answered by the literature study. Next, suitable research 

methods were explored. Conjoint analysis was chosen as the most suitable option. However, due to a 

lack of insight, field work needed to be executed by means of interviews. 

The interviews were conducted with multiple experts in the field to get more understanding about 

the topic. The method of Aarts(2006) was implemented during those interviews, the main focus was 

on determining the user’s needs in housing facilities and urban environment of clients with ABI. The 

output of the different interviews were merged and analyzed. The literature review and the 

fieldwork, generated the input for the conjoint analysis were determined.  

To be able to perform the conjoint analysis, a questionnaire was designed based on the selected 

relevant attributes and levels. Simultaneously, the ABI clients of De Noorderbrug and Pauwer were 

personally contacted and asked to participate. 74 ABI patients participated in the research. The 

outcomes of this questionnaires were analyses.  

In this chapter first the answers to the formulated research questions will be given and some 

additional conclusions will be drawn. Next, recommendation are given that focus on future research 

and can be of help to care organizations that have building plans. Lastly the research is discussed and 

critical points are highlighted.  

6.1   Answers to research questions 

What is ABI and can it been categorized? 

ABI is an injury to the brain that occurs after birth. The injury can have many causes, which  can be 

categorized in traumatic or non-traumatic. Besides, ABI patients can be classified based on the 

location of the injury in the brain, which results in different sets of complications. Furthermore, the 

severity of the injury can be a factor to categorize on. Age and education level at the moment of 

obtaining the ABI injury affect the further live of ABI patients, these may be factors to categorize on 

as well. In general however, it is difficult to categorize ABI patients in equivalent groups.     
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What do the current housing facilities look like for people with ABI that need intramural care? 

Most ABI apartments consist out of one or two rooms. One room apartments are considered 

outdated. Most facilities have not been specially build for ABI patients, thereby missing practical 

adjustments. In most housing facilities the bathrooms are small or not practical. Also they often lack 

a storage room. In general in most facilities patients cannot cook themselves. Either, because the 

kitchen does not suffice, or due to safety reasons. Facilities usually have a joint space for diners or 

other social activities. In many cases, there is an inappropriate level of stimuli.   

Which changes occur in the care sector and how does it affect the lives of people with ABI? 

Currently, ABI patients are seen as a different group in the care giving, with a different need for 

housing. This is primarily caused by an increased level of knowledge, specialized care demand asked 

by society and the need for a more efficient care system due to current policies for saving costs. 

Nowadays a number of facilities are specially built for ABI patients. The buildings focus more on the 

needs of the patient such that it stimulates independency and to let ABI patients have a ‘normal’ live. 

Noteworthy is that ABI patients are currently seen as a separated group in the care industry, which is 

presently organized at the national level.  

How can needs be determined at building level, which method can be used? 

Directly asking for a person’s needs results often in incorrect or incomplete information. Therefore a 

more pragmatic method is preferred that classifies needs in physical, social, functional and 

physiological needs. By asking patients about activities that are needed to fulfill his or her basic 

needs on the building level, an overall list of needs can be created. Based on the literature and 

outcomes of this research it can be concluded that this method gives an overall overview of the 

building needs and is therefore very helpful to determine the needs at building level.   

How can preferences be determined, which method can be used? 

In this research it is chosen to conduct a stated choice experiment, by using the conjoint analysis 

method in combination with a MNL model. This choice is made based on the characteristics of the 

method and on outcomes and recommendations of already performed studies. The method requires 

respondents (ABI patients) to indicate the preferred option of sets of residential alternatives. The 

alternatives vary systematically, given pre-selected attributes and levels and an experimental design. 

The MNL model is used to estimate the preferences for the levels of each attribute.  
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Which housing and living environment characteristics are relevant in the choice behavior of people 

with ABI? 

The most relevant attributes need to be selected. Therefore, a literature study and exploration of the 

field was performed to retrieve an overall focus of the topic. The selected housing characteristics are: 

size of the apartment, number of rooms, engagement in home décor, bathroom, balcony and 

engagement in décor joint  space. Although housing consist of more than those characteristics these 

were found to be most relevant. More attributes could not be selected due to the size of the survey 

group and the ability of the patients.  

The selected living environment characteristics are: travel time to the park and/or green, travel time 

to local shops, travel time to primary care, travel time to sport facilities, urban density and wheelchair 

accessibility neighborhood. Again, the research was limited to only six attributes due to the 

restrictions of the survey group. 

Based on the outcomes, what does the optimal housing situation look like for people with ABI? 

First of all, it has to be mentioned that there is not one optimal housing situation for ABI patients. 

Out of the MNL model it can be concluded that ABI patients prefer a larger apartment, which has a 

private balcony and bathroom which is large and adjusted on the handicap. Furthermore, it can be 

concluded that ABI patients want a limited set of choice options if it comes to decisions regarding the 

interior of their private space and the shared or joint space. Patients don’t care for an extra room or 

hall in their apartment.  

Differences between groups of ABI patients have been investigated. It can be concluded  that 

younger ABI patients dislike a standard home décor more than older patients. Both groups prefer 

and want a limited set of choice options. Further, men prefer more to live in a larger apartment and 

to have a fully customized bathroom.  Between ABI patient with or without children no differences in 

housing preferences were found.  

Based on the outcomes, what is the optimal living environment for people with ABI? 

A MNL model is preformed to determine the most preferred living environment. First of all ABI 

patients want a living environment which is fully adjusted on their immobility. ABI patients find it 

important that the environment is adjusted to the wheelchair. Further, ABI patients want to live 

close to facilities, especially the park, primary care, daily shops and sport facilities.  

Out of the analyses it can be concluded that younger ABI patients want to live further away from the 

local shops, primary care and park and/or green, than older ABI patients. They do not mind to travel 
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longer and indicate it as positive. Whereby, older ABI patient prefer to have the local shops and 

primary care nearby. Furthermore, young ABI patients want to live in the center.  ABI patients with 

children want to live further from away from sport facilities, whereby ABI patients without children 

want to live close to sport facilities and in the center, it is suspected that this is because they are 

mostly younger.   

6.2   Remaining conclusions 

In addition to answers to the sub questions some other conclusions can be drawn. A general 

conclusion is that the housing facility must be practical in the first place such that optimal care can be 

provided. The current care giving focusses not only on physical recovery, but also on mental 

recovery. A housing facility for ABI patients needs to facilitate this. The housing and living 

environment can contribute to the independency of ABI patients, which enlarges the empowerment 

and confidence. This can be achieved by a correct design and location and the implementation of 

ergonomic and home automation devices. Stated is that home automation is important for ABI 

patients to either help and make life more comfortable. Furthermore ABI patients need a stimuli 

poor environment. From the interviews it was concluded that negative stimuli can come from other 

people and from the environment itself. The environment of ABI patients has thus to stimulate 

proper behavior and reduce negative stimuli.   

The local shops are often visited several times a week by most ABI patients. Also ABI patients below 

40 regularly visit a sports facility. The public transport is only used by a small group of ABI patients 

although a large group indicated the public transport as important to have nearby, mostly for 

visitors. The surveyed ABI patients lived in environments, which were specially selected and adjusted, 

nevertheless a small group found the traffic situation still unsafe and was afraid to be harassed.  

It is pointed out that a group of ABI patients indicated that there is no special adjustments made for 

families. Therefore, it is difficult to live together or even let family stay over.  
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6.3   Recommendations 
Many organizations have plans for developing or building new facilities and need academic 

knowledge to support the design of these facilities.  Organizations that are building new facilities for 

ABI patients have to keep in mind that they design the living conditions for their users. The user’s 

needs have thus to be clear, otherwise the design will not fit the demands asked.  

Sunlight and fresh air must be received. Also there has to be enough storage room, especially for 

electric wheelchairs. Storage rooms reduce unneeded stimuli and therefore stress. The building has 

to be robust, due to the wheelchair use and characteristics of the users. Next, the building should be 

simple and easy to read, both for ABI patients and care givers. In the design process extra attention 

has to be paid to intersections of corridors, which are often difficult decision points for ABI patients. 

Likewise is the joint space, especially the rooms where social activities take place. The function of the 

joint space has to be clear and unneeded stimuli have to be excluded.  

In the future changes are expected in care housing: separating living and care and attendance home 

automation. Especially home automation is upcoming and is a must for future care facilities. Finally, 

many ABI patients have a family and there should be space to meet them and stay together for a 

longer time.  

More research in this field is needed. There is a need for more detailed knowledge about housing 

and living environments for ABI patients and the use of the general space. Further research can focus 

on differences between housing and living environment preferences between ABI patients and their 

relatives. Relatives have a large influence on the ABI patients, but no knowledge is available on what 

they prefer and if that differentiates from the relative with ABI.  

Further research can also be more specific. For example on the preferred attributes in the joint 

space. The interviews with experts indicated that often the joint space is not optimally used and 

decorated.  Also more advanced analyzation method could be used in future research, like the ML 

model.  

So as already mentioned when a care organization is building the budget is not limited, therefore 

choices needs to be made. It is advised based on outcomes on this research to first invest in the 

apartment of the ABI patient. The apartment has to have a proper size, although this does not mean 

it has to be large or has extra rooms (although enough stowage is advised). It has to be kept in mind 

that in this research 45 m2 apartment is indicated as small. Furthermore, a large and well working 

bathroom is important. The apartment has to be equivalent to a regular apartment to enlarge the 

wellbeing of the ABI patient. The facility has to be practical and have a good appearance. For the 
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interior of the joint space one should keep in mind that ABI patient do not experience the joint space 

as a personal space. Thus it has to be practical in the first place. Only then followed by the 

appearance. Expensive decorations are not advised because this has a small influence on the overall 

living experience of an ABI patient.      

Most important is that an ABI facility is located on a place which is adjusted to wheelchairs and which 

is traffic save. Whereby it has be kept in mind that ABI patient need, due to disability, a safer traffic 

environment as normal. No obstacles for wheelchairs are preferred (not even usual obstacles) in the 

living environment, this enlarges the wellbeing and independency of the ABI patient. Furthermore, 

an ABI facility has to be located close to the local shops. It is preferred to locate the facility close to a 

park, primary care and sport facilities, but this has less effect on the wellbeing of the ABI patients and 

is therefore not a demand.  
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6.4   Discussion 

In this research only Dutch ABI patients living in a housing facility of large care organizations have 

been surveyed. It is questionable whether this group is representative for the entire group. 

Furthermore, 74 ABI patients participated in the survey, which is not a large number.  Therefore, it 

can be recommended to repeat this research with more respondents. As housing and living 

conditions also depend on demographic characteristics, the research can be done in other countries 

as well. Furthermore, in this research the difference between groups have been investigated. Due to 

the limited number of participants and uneven distribution within the group (gender, age and having 

children), most of the coefficients estimated to determine the differences between the groups 

appeared to be insignificant. This may be caused by the small group size.    

Another point of discussion is whether ABI patients are able to participate in surveys and choice 

experiments used in this research. Choice experiments may be considered relatively easy, but do ABI 

patients have the cognitive ability to perform such tasks? Although sometimes help was needed, it is 

supposed that this type of survey can be executed by ABI patients. This statement is amplified by the 

survey outcomes, which are significant and only 1 person was unable to fill out the questionnaire. 

But it has to be mentioned that this type of method takes a lot of time and is therefore very 

expensive. 

Next, it can be argued that this research is not profound enough, due to limitation of the group and 

time boundaries not all attributes could be investigated. The number of investigated attributes had 

to be kept limited. The fieldwork preceding the choice experiment in order to determine the needs 

could be extended by visiting more organizations. Furthermore, more and new attributes could be 

investigated in a new experiment, with the same participants.   

In this research the outcomes are only analyzed with the MNL model, which is the most simplified 

analyzation method. More advanced analyses could be done with ML model, which is not used in this 

research. Mostly because there was a lack of knowledge and time. If the ML model was used the 

results say more, than the outcomes that are obtained in this research. The relation between the 

attributes could be investigated, which was not possible with the MNL model.   
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