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Definitions

Activity is the execution of a task or action by an individual (World Health
Organization WHO, 2001).

Activity limitations are difficulties and individual may have in executing activities

(World Health Organization WHO, 2001).

Assistive device denote any item, piece of equipment, or product system, whether
acquired commercially off the shelf, modified, or customized, that is used to increase,
maintain, or improve functional capabilities of individuals with disabilities (Cook,
Polgar, et al. 2008).

Assistive device intervention means to intervene, i.e. to come between (others) (Hornby,
Gatenby et al. 1963). In the present thesis this includes for example the actions taken
by professionals, in cooperation with the users, with regards to services associated with
assistive device acquisition and training (Fuhrer, Jutai et al., 2003; Lenker, Schoemaker
etal., 2012).

Assistive technology refers to a broad range of devices, services, strategies, and practices
that are applied to solve the problems faced by individuals who have disabilities (Cook,
Polgar, et al. 2008).

Effectiveness is understood as the degree of impact an assistive device has on the user’s
ability to function in daily life, and activity and participation can be considered an
effectiveness dimension (Jutai, Demers et al., 2005; Brandt, Samuelsson et al., 2011).

Environment means the physical and social surroundings in terms of indoor/outdoor
and public/private environments. Assistive devices and the service delivery systems are
part of the environment (World Health Organization WHO, 2001). The environment
has many dimensions of which the physical and social dimensions are targeted in this
thesis. Further, the environment can be divided into micro, meso and macro levels
(Kapiriri, Norheim, et al. 2007). For example, for the assistive technology service
delivery systems the macro-level decision makers set the context for priority setting for
the meso-, and micro-levels. The meso-level decides different county/local programs
and follow-up that decisions made at the macro-level are implemented at the meso-
and micro levels. The micro level is responsible for the services at the local level.



Impairments are problems in body function or structure such as significant deviation or
loss or abnormality of psychological, physical, or anatomical structure or function

(World Health Organization WHO, 2001; Cook, Polgar, et al. 2008).

Mobility is referred to as ‘moving by changing body position or location or by
transferring from one place to another, by carrying, moving or manipulating objects,
by walking, running or climbing, and by using various forms of transportation’ (World
Health Organization WHO, 2001 page 138). Further, mobility refers to any
movements that lead to a change in position or location by one’s own means performed
with or without technical assistance (Routhier, Vincent, et al. 2003). Mobility in this
sense is considered as an activity in itself. In this thesis mobility by means of a powered
mobility device is focused.

Mobility-related participation is participation involving mobility (Brandt, 2005). See
mobility above.

Mobility devices refer to assistive devices designed to compensate for mobility
restrictions. See mobility above.

Outcomes research can be defined as the systematic study of the effects produced by
assistive devices in the lives of users and their environment ICF (Jutai, Demers, et al.,

2005).

Participation is involvement in a life situation, and can be defined as taking part, being
included or engaged in an area of life, being accepted, or having access to needed
resources (World Health Organization WHO, 2001).

Powered mobility device is a term which includes motor driven wheelchairs with a tiller-
type control to steer the wheelchair (scooters) or joystick (powered wheelchairs) steering
(Cook, Polgar, et al. 2008; International standard ISO 9999, 2011).

Powered wheelchair refers to a wheeled mobility base with a power drive to the wheels,
a control interface that the individual uses to direct the movement of the wheelchair,

an electronic controller, and power accessories (e.g. recline, tilt) (Cook, Polgar, et al.
2008).

Reliability is defined as the degree to which the assessment is free from assessment error
(Mokkink, Tewee et al. 2010). Studying groups of people as in this thesis, reliability
can also be seen as the ability to differentiate between subjects and is defined as the
ratio of variability between subjects to the total variability of all measurements in the
sample (Streiner and Norman, 2008).

Scooter is a powered wheelchair design featuring three or four wheels, a tiller steering

system, and a bucket mounted on a single post coming up from the base (Cook, Polgar,
et al. 2008).
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Service delivery process is the process of assisting the individual in the selection,
acquisition or use of an assistive device (Cook, Polgar, et al. 2008).

Users refers to people who already use a powered mobility device or who can benefit
from using one because their ability to walk is restricted (World Health Organization
WHO, 2008). This thesis includes adult users.

User satisfaction is referred to as being pleased or content (Hornby, Gatenby, et al.,
1963). In the field of assistive technology, user satisfaction means the user’s critical
evaluation of different aspects of assistive devices and related service delivery processes,
which is influenced by individual expectations, perceptions, attitudes and personal
values (Demers, Weiss-Lambrou, et al., 2000).

Validity refers to the degree to which an instrument truly assesses the construct(s) it
purports to assess, and whether an instrument describes the intended quality and to
what extent (Mokkink, Tewee, et al., 2010).
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Preface

Assistive technology is my field of interest as I work for a central unit within the
Norwegian Labour and Welfare Service, which has the administrative, economic and
professional responsibility for all 18 assistive technology centres in Norway, one located
in each county. The central unit has the responsibility to coordinate and follow-up the
activities of the assistive technology centres in the country. The assistive technology
centres in Norway are resource centres serving the whole county in the field of assistive
technology. They give advice and guidance to the local authorities and other partners
in the county, in addition to buying and distributing the assistive devices to the
municipalities. The assistive technology centres are also responsible for the service and
repairs of the assistive devices. It is my job to assist the assistive technology centres in
such a way that they have the necessary finances, professionals, and tools to work with
their users in a good and functional manner. Follow-up interviews with some of the
employees with the objective to improve the services has been part of my work, as well
as planning and conducting user surveys within the field of assistive technology in
Norway.

The work with this thesis started in 2002 when I was the Norwegian representative in
a Nordic interdisciplinary project involving all the five Nordic countries: Denmark,
Finland, Iceland, Norway and Sweden. The project was targeted towards constructing
an instrument to assess effectiveness of mobility assistive devices, in terms of mobility-
related participation. The project was co-ordinated by the Danish Centre of Assistive
Technology (Dr. A. Brandt), and Lund University (Prof. S. Iwarsson) had the scientific
responsibility for the project. In the beginning of 2009, the Nordic Mobility Related
Outcome Evaluation of Assistive Device Intervention (NOMO 1.0) was constructed
and translated into four Nordic languages. A manual in all five languages was also

developed.

After the construction of the instrument, there was a need for empirical testing, and
discussions and planning of The Nordic Powered Mobility Device Project began. The
aims of this project was to test and further develop the NOMO 1.0 and to evaluate the
effectiveness of powered wheelchair and scooter interventions regarding mobility,
participation, quality of life, user satisfaction, and costs, in addition to investigate what
takes place in the service delivery process. It was also decided to conduct psychometric
testing of the Satisfaction with the Assistive Technology Services (SATS) instrument.
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Partners in Denmark, Norway and Finland participated, and this thesis is based on data
collected within the project. Finland entered the project one year later than the other
two countries.

As the author of this thesis I have taken an active part throughout the research process.
Being an experienced physiotherapist has been a great advantage for me as I have been
working for many years within the field of rehabilitation and assistive technology. My
background, involving experiences with assistive device interventions, has been
advantageous and facilitated the collaboration with user groups as well as with Nordic
colleagues. All in all, this has contributed to a more profound understanding of the
phenomena under study. My physiotherapy background has of course characterised my
interpretations of the results, however working in an interdisciplinary research team
and research centre have brought about different perspectives and enriched the research
process.
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Introduction

Mobility is basic and necessary — usually a prerequisite - for carrying out activities and
participating in society (Cook, Polgar et al., 2008). Activity and participation in daily
life is important for health and well-being, and the ability to perform activities is
important to an individual’s functioning in daily life (World Health Organization
WHO and The World Bank, 2011). Every individual should have the opportunity to
participate in society, spend time with other people, and fulfil social roles of their choice
and as expected by others (United Nations, 2006). Impairments can result in
disabilities that, when combined with environmental barriers and personal factors, can
reduce participation in home and community activities (World Health Organization
WHO, 2001). Assistive devices can increase mobility and independence through
reducing the effects of disability and facilitate the performance of activities in daily life
(World Health Organization WHO, 2001; United Nations, 2006; Cook, Polgar et al.,
2008).

Wheelchairs are examples of assistive devices which may increase the user’s mobility
and thus enable him/her to perform daily activities and to participate in society (Field,
1999; Routhier, Vincent et al., 2003; Woods, 2003; Brandt, Iwarsson et al., 2004;
Cook, Polgar et al., 2008; World Health Organization WHO, 2008). The user group
in focus in this thesis are users of powered wheelchairs and/or scooters (hereafter
denoted powered mobility devices) in a Nordic context, more specifically, in Denmark,
Finland and Norway.

More than one billion people in the world are living with some form of disability, of
those nearly 200 million experience considerable difficulties in functioning. In the years
to come, disability will be an even greater concern because its prevalence is on the rise.
This is due to an ageing population and the higher risk of disability in older people as
they often experience decreased functional capacity and increased difficulty in mobility
and hence difficulty in performing activities in daily life (World Health Organization
WHO and The World Bank, 2011). Access to powered mobility devices is therefore
an important issue for persons with disabilities, and the demand for such devices is
expected to increase in the future.

The cost of powered mobility devices varies between different countries. For example,
in Norway in 2013, 6.10 Euros per inhabitant were spent on powered mobility devices
(The Norwegian Labour and Welfare Service NAV, 2014). Since many resources are
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being spent on these devices there is a need to know the outcomes of these
interventions. Moreover, as public and private funding begin to demand evidence of
effectiveness to support their provision, knowledge about their effectiveness is required
(Fuhrer, 2007; Cooper, Cooper et al., 2008). In order to use the resources efficiently,
knowledge is required to provide evidence of the long-term effects of powered mobility
devices (Evans, Frank et al., 2007; Auger, Demers et al., 2010; Lofqvist, Petterson et
al., 2012; Samuelsson and Wressle, 2014). Moreover, knowledge is needed about how
and where the powered mobility devices are being used, how frequently they are used,
and who benefit most from using the powered mobility devices (Evans, Frank, et al.,
2007; Cooper, Cooper, et al., 2008).

Since every country determines their policy and organisation of the services, variations
in the structure and the service delivery process are expected within the field of powered
mobility devices as shown by Kylberg, Lofqvist, et al. (2014). Knowledge about what
goes on in the service delivery process and whether structural differences influence the
process would help in identifying the optimum way to organise the services. Feedback
from the users in terms of their satisfaction with the services provided is important in
this context (Lenker, Scherer, et al., 2005). In order to generate necessary knowledge,
assessment instruments of high quality are needed (Lenker, Scherer, et al., 2005).

Mobility as a prerequisite for activity and participation

Mobility is fundamental to enable daily activities that are required in the various areas
of daily life, such as personal care, work, education, leisure and play (Cook, Polgar et
al, 2008). There may be a gap between people’s mobility and their needs and wishes.
Furthermore, people who cannot be mobile may have problems carrying out daily
activities without help from others. These problems can create a vicious circle of
immobility, where being passiveness negatively influences health and leads to isolation
and more passivity, and eventually increased mobility restrictions (Marcellini,
Gagliardi, et al., 2004).

The aspect of mobility in focus in this thesis is mobility in daily life. Mobility in this
sense is often perceived as synonymous with using various modes of transport
(Rosenkvist, 2008), while in this thesis mobility refers to moving around or from one
point to another by means of powered mobility devices (Brandt, Lofqvist, et al., 2009).

There are many causes of mobility restrictions. Problems in mobility can be brought
about by disease, trauma or ageing (Routhier, Vincent, et al., 2003). Disorders that
result in such restrictions may be neurological, musculoskeletal, or cognitive. The onset
of a disorder, whether it is acquired or congenital, also affects the individual’s mobility
needs (Cook, Polgar et al., 2008). According to Kaye et al (2002) individuals who have
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sustained a cerebral vascular accident constitute the main group of mobility device users
(Kaye, Kang et al., 2002). Also people with orthopaedic or rheumatic conditions
account for another large group of mobility device users. In a cross-sectional study
among users of powered wheelchairs of all ages, Frank et al. (2013) found that
neurologic/neuromuscular conditions predominated (81%). Conditions presenting at
birth or during childhood constituted 39 per cent of the cases (Frank and De Souza,
2013). Impairments may cause muscle weakness or joint stiffness, making it difficult
for the individuals to move about on their own and hence causing mobility restrictions.
Available Nordic statistics stated that in 2013 in all 33 per cent of the powered mobility
devices were provided to users aged 50-70 years in Norway, while users older than 70
years constituted 27 per cent. Women received 65 per cent of the powered mobility

devices that year (The Norwegian Labour and Welfare Service NAV, 2014).

Powered mobility devices may enable individuals to overcome the mobility restrictions.
Therefore, it is important to know whether the devices have the wanted effects and
contribute to mobility, and to what extent the powered mobility devices solve the users’
mobility problems. Consequently, subsequent research within this field is important in
order to generate knowledge about the effects of powered mobility devices on the users’
lives (Jutai, Demers, et al., 2005).

Disability, activity and participation

Disability can be defined as the gap between a person’s capabilities and the demand
made by the social and physical environment (World Health Organization WHO,
2001; Jette, 2006). Thus, disability is not seen as characteristics or attributes of a
person, but rather as a product of the interaction between a person and the environment
(Lie, 1997; Wenneberg, 2009). The gap made by the imbalance in this interaction can
be overcome, at least to a certain extent, by means of assistive devices, such as powered

mobility devices (The Norwegian Labour and Welfare Service NAV, 2001).

The domains of the International Classification of Functioning, Disability and Health
(ICF) can be seen as health domains and health related components of well-being.
Disability is an umbrella term for impairments, activity limitations and participation
restrictions. The participation component is qualified by one’s performance, which
means what an individual does in his or her current environment (World Health
Organization WHO 2001).

The definition of participation brings in the concept of involvement in terms of zaking
part, being included or engaged in an area of life, being accepted, or having access to needed
resources (World Health Organization WHO, 2001 page 15). In this thesis the focus is
on participation involving mobility, referred to as mobility-related participation

17



(Brandt, Iwarsson et al., 2004; Brandt, 2005). One of the aims of powered mobility
device interventions is to reduce disability and to maximize a person’s function, as well
as to allow an expansion of participation in various life roles (World Health
Organization WHO, 2001). Consequently, it is important to investigate to what extent
this is achieved.

Environmental factors have an impact on all components of functioning and
encompass individual environmental factors, services, and systems, including service
delivery systems of assistive devices. Powered mobility devices are also included in the
category of environmental factors. (World Health Organization WHO, 2001; Wressle
and Samuelsson, 2004). Even if environmental factors are considered to influence the
effectiveness of powered mobility devices, a search in the CINAHL, Pubmed and
Cochrane databases did not identify any articles describing how different services affect
the effectiveness of powered mobility devices. Consequently, we do not know how the
services should be organized and delivered in order to obtain the most positive effects.
Knowledge about time use in the service delivery process, for example, would help to
identify the most optimal way to organise the services, which in turn would help the
authorities to prioritise resources and the professionals to improve the service delivery
processes. Therefore, it is of interest to investigate what goes on and which actors are
involved in the service delivery process of powered mobility devices.

Assistive devices - assistive technology

Assistive technology is an umbrella term that refers to a broad range of assistive devices,
services, strategies and practises that are conceived and applied to ameliorate the

problems faced by individuals with disabilities (Cook, Polgar et al., 2008).

An assistive device is defined as any item, piece of equipment, or product system,
whether acquired commercially off the shelf, modified, or customized, that is used to
increase, maintain, or improve functional capabilities of individuals with disabilities
(Cook, Polgar et al., 2008). An assistive device is regarded to be a facilitator that can
improve mobility, functioning and reduce disability for people with disabilities (World
Health Organization WHO 2001). According to Cook, Polgar et al. (2008), functional
outcomes are the only real measure of success of assistive devices. For that reason, it is
important to have knowledge about the effectiveness of devices like powered mobility
devices. Further, Cook, Polgar et al. (2008) focus on individuals with disabilities, which
underscores the importance of treating each application of powered mobility devices as
unique. Consequently, it is also important to get feedback from individual users on
how they appraise the effects of the powered mobility devices and the related service
delivery process.
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The provision of assistive devices is considered to be of great importance, and the
United Nations (UN) (United Nations, 1994) and the World Health Organization
(WHO) (World Health Organization WHO and The World Bank, 2011) recommend
assistive devices as important tools in creating equal opportunities for people with
disabilities, and urge the member states to establish services to facilitate access to
appropriate affordable assistive devices to people who need them (United Nations,

1994; WHO, 2005; United Nations, 2006; United Nations, 2013).

Powered mobility devices

By definition a wheelchair is a chair with a backrest mounted on wheels, which allows
people with mobility restrictions to move around (Blouin and Bergeron, 1997;
Routhier, Vincent et al., 2003). According to the international standard ISO
9999:2007 powered wheelchairs are intended to provide wheeled mobility and body
support for persons with limited ability to walk (International standard ISO 9999,
2011). The standard divides powered wheelchairs into four categories: 1) electric-
motor-driven wheelchairs with manual steering (scooters), i.e. wheelchairs powered by
electricity, with control of direction (steering) by mechanically changing the orientation
of the pivot drive wheel(s) without powered assistance; 2) electric-motor-driven
wheelchairs with powered steering, i.e. wheelchairs powered by electricity, with
powered control of direction; 3) combustion-motor-driven wheelchairs, i.e.
wheelchairs powered by a combustion engine; and 4) attendant-controlled powered
wheelchairs, i.e. wheelchairs powered by electricity, designed to be operated by an
attendant. Wheelchairs from the first two categories are included in this thesis.

Powered wheelchairs can be further divided into three groups: wheelchairs for indoor
use, wheelchairs for mixed use (i.e. indoor and outdoor) and wheelchairs for outdoor
use (Attali and Pelisse, 2001). Wheelchairs from all the three categories are represented
in this thesis. Scooters are designed for persons with limited walking ability, while
powered wheelchairs are usually provided to persons with more severe impairments
(Cooper, Thorman et al., 2002).

Powered mobility is understood to be the ability to move around in a self-propelled
wheelchair and overcome obstacles encountered when carrying out daily activities or
social roles such as preparing meals, shopping, washing oneself, studying and
participating in leisure activities or in the community (Routhier, Vincent, et al., 2003).
Powered mobility requires being able to move the device and use its accessories, such
as the brakes or controls in a safe way (Cook, Polgar, et al., 2008).

The first powered wheelchairs were produced early in the 20th century. Although the
technology was present, the innovation was dependent on three important factors
before it became meaningful. These were the development in antibiotics (the penicillin
was discovered in 1929), expansion of rehabilitation services in the 1940s, and the
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growth of a disability movement (particularly after World War II). Since then
numerous producers have put in a good deal of effort in developing and improving the
wheelchairs. Today, there is a great variety in brands and functions of powered mobility

devices (Woods, 2003).

For example, in Norway in 2013, a total of 2,372 powered wheelchairs and 1,769
scooters were provided, which is equivalent to 4.7 powered wheelchairs and 3.5 scooters
per 10,000 inhabitants (The Norwegian Labour and Welfare Service NAV, 2014).
According to the United States Census in 2010, there were 3.6 million wheelchair users
over the age of 15 (Bureau, 2010). Approximately 30 per cent of the wheelchairs are
powered mobility devices (Flagg, 2009).

From a participation and social integration standpoint, the main objective when
recommending a powered mobility device is to select the wheelchair that best allows
users to carry out their daily activities. A good match between the user and the device
is essential (Scherer and Graddock, 2002). If this match is successfully achieved, the
provider (in Nordic countries most often an occupational therapist or a
physiotherapist) must be aware of the different factors that influence powered mobility
performance. According to Routhier, et al. (2003) these factors are: the user
him/herself, the wheelchair, the environment, the daily activities and social roles, and
the assessment and training received. A good understanding of these factors optimize
participation of powered mobility device users (Routhier, Vincent et al., 2003). The
different steps of the service delivery process are important in order to achieve this

(Cook, Polgar, et al., 2008).

The Donabedian’s conceptual model for quality
assessment

Conceptual models provide a theoretical basis for advancing scientific knowledge and
improving professional practise (Lenker and Paquet, 2003). Edyburn (2002) stated that
models help practitioners and researchers to understand key variables, relationships,
and systems that stimulate advancements in theory, research and development, policy
and practise. Within assistive technology research, a conceptual model can provide a
framework for classifying areas of inquiry and for developing predictive models of
utilization patterns (Gitlin, 1998; Light, 1999). Further, a conceptual model can
provide evaluating design alternatives and predict users performance (Stanney and

Maxey, 1997).

The Donabedian model is a conceptual model for quality assurance, incorporating
three key components: structure of care, process of care and outcome of care (Donabedian,
1988). Based on Donabedian’s own experiences and according to a literature review
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within stroke rehabilitation there is a key relationship between these components. That
is, structure predicted both process and outcome of care, and better processes predicted
better functional outcomes and user satisfaction (Donabedian, 2003; Hoenig, Lee et
al., 2010).

According to Donabedian (2003), structure of care refers to certain attributes of the
setting in which care occurs, including material resources, human resources, and
organizational structure. Structure of care refers to more than health care, as Donabedian
have broadened the scope to include other services, for example rehabilitation services

(Donabedian, 2003).

The process of care refers to what is actually done during giving and receiving care, and
includes different services as long as they pertain to the performance of the professionals
as they care for the user, for example the service delivery process of powered mobility
devices. Outcome of care includes the end result of particular health care practises

(Donabedian, 1988).

Assistive technology is usually not denoted as care. However, as the assistive technology
is an important part of rehabilitation services, the model may be applicable for the field
of assistive technology. A relevant question for this thesis is whether this relationship
between structure of care, process of care and outcome of care is applicable for the field of
powered mobility devices in a Nordic context. See figure 1.
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Figure 1.

The relationship between structure, process and outcome in the context of assistive technology, as inspired
by Donabedian (Donabedian, 2003) and Hoenig (Hoenig, Lee et al., 2010).

Structure of assistive device services

The structure of a field includes its policies and systems (Donabedian, 2003). The
policies of the health and social services in the Nordic countries are based on a common
set of basic values. The countries may not all approach welfare provision in exactly the
same way, but the similarities between the countries are sufficient enough to constitute
a recognizable Nordic welfare model. This model is based on values of equal
opportunities, social solidarity and security for all (Greve, 2007). Provision of assistive
devices like powered mobility devices is part of the Nordic welfare model. Even so,
there are differences in the way the services are organized and some of the regulations
are different. Recent research has identified differences between other countries. For
instance, in spite of similarities in assistive technology legislation and policy between
Sweden and Latvia, there are marked differences in the availability of assistive devices,
and how, for and by whom the devices were provided. In short, the interpretation of
the laws is different in the two countries (Kylberg, Lofqvist, et al. 2014).
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Rehabilitation services comprise of certain conditions under which they are provided
(Donabedian, 2003). The services include services and programs at a local/community,
regional, state or national level, aimed at delivering interventions to individuals for their
physical, psychological and social well-being in settings. Examples are services that are
delivered on a short-term, long-term, periodic or one-time basis, in a variety of setting,
such as community, home-based, school, and work settings, as well as hospitals, clinics.
The services also include the personnel who provide these services (World Health
Organization WHO, 2001).

Rehabilitation systems include administrative control and monitoring mechanisms that
govern the range of services provided to individuals for their physical, psychological
and social well-being in settings like those above. The systems include implementing
regulations and standards that determine eligibility for services, provision of devices, assistive
technology or other adapted equipment, and legislation such as health acts that govern
features of a health system such as accessibility, universality, public funding and
comprehensiveness (World Health Organization WHO, 2001 page 203). In some
countries, assistive technology is organized as part of the health care system, while in
others as part of the social system. Also in some countries, some of the assistive
technology services are dependent on private funding. This means that the regulations
and how the services are organized may differ between countries. In most countries the
services and the assistive devices are funded from numerous sources rather than from
one system that have the overall responsibility for the funding of assistive technology
(Cook, Polgar et al., 2008).

As the demand for powered mobility devices will increase in the future (Deloitte and
Touche, 2003), effective service delivery systems are required in order to make assistive
device provision affordable (World Health Organization WHO and The World Bank,
2011). Consequently, it would be interesting to know how different structures
influence the processes and the outcomes of them.

Provision of powered mobility devices in Denmark, Finland and Norway

Based on individual rights, the provision of assistive devices is covered by the terms of
the Social Services Act in Denmark, the Health Care Act in Finland, and the Act on
Social Security in Norway. In all three countries, assistive devices are provided to people
whose functional capacity is permanently impaired due to illness or injury. In addition,
the assistive devices must be deemed necessary and appropriate with regard to
improving the user’s ability to be independent in performing activities in daily life. The
policy in all three countries aims at providing the most suitable yet cheapest assistive
device, free of charge for the user. There is one exception, however; in Denmark from
2008, depending on the individual functional ability, users are given a grant for 50 per
cent of the cost of scooters and must pay the rest themselves if the scooter is defined as
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consumer goods (such as dish washing machines) and not an assistive device
(Mindegaard and Andersen, 2011). In Denmark and Finland, the municipalities have
to provide grants for assistive devices and consumer goods for people with long-term
disability, while in Norway the assistive devices are paid by the state. User participation
in the service delivery process is emphasized in all three countries (NUH-Nordic centre

for Rehabilitation Technology, 2007).

In all three countries, the provision of assistive devices is mostly based on the functional
ability of the user. Still, in Finland a diagnosis defined by a physician is required (NUH-
Nordic centre for Rehabilitation Technology, 2007). In all three countries,
occupational therapists or physiotherapists employed by the municipalities are
responsible for identifying and assessing the user needs, recommending and providing
assistive devices, as well as following up on the users’ situations in daily life. The assistive
technology centres give consultations to the municipalities. In all three countries the
interpretation of the eligibility criteria for granting the assistive devices vary according
to the municipalities, units and single clinicians (NUH-Nordic centre for
Rehabilitation Technology, 2007). The assistive devices are being purchased,
adapted/adjusted and delivered by the assistive technology centres in Norway, while in
Denmark and Finland this is done by the municipalities or by the users themselves in
the cases when they pay part of the cost of the scooter.

In all countries the municipalities have a fundamental responsibility for the health care,
social and rehabilitation services, including provision of assistive devices. Norway has a
national system for provision of assistive devices and has established 18 assistive
technology centres, one in each county. These centres have employed therapists with
expert knowledge about assistive device application and adaptability. The centres deal
with the applications for assistive devices in Norway, while in Denmark and Finland
the municipalities are responsible for this. In Finland, granting assistive devices needs
a physician’s referral. In Denmark and Finland, the ways the assistive technology
services are organized vary according to the municipalities.

An overview of the characteristics of the service delivery system in Denmark, Finland
and Norway is presented in Table 1.
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Table 1.

The characteristics of the service delivery systems of assistive devices in Denmark, Finland and Norway.

Denmark Finland Norway
Legislation Social Services Act Health Care Act Act on Social Services
Responsible for handling | Municipalities Municipalities Assistive technology centres
the applications (state)
Responsible for the service | Municipalities Municipalities The municipalities
delivery process supported by the assistive

technology centres

Responsible for financing | Municipalities Municipalities Assistive technology centres
the assistive devices
Powered wheelchairs* Free of charge Free of charge Free of charge
Scooters* Depending on functional | Free of charge Free of charge

ability some users are given

a grant for 50% of the cost

of scooters and must pay

the rest themselves

*Powered wheelchairs and scooters are provided free of charge (see the Danish exception above) to people
whose functional capacity is permanently impaired due to illness or injury. In addition, the powered
wheelchairs and scooters must be necessary and appropriate with regard to improving the user’s ability to
participate in daily life.

Outcome of the assistive device intervention

Assistive technology outcomes

Jutai et al. (2005) have classified outcomes according to how assistive devices are
distinguished, based on their intended effect on the user. This classification (taxonomy)
reflects the combinations of user population, type of assistive device, service and context
for use. The outcomes have been classified into effectiveness, social significance and
subjective well-being.

The effectiveness group is concerned with how assistive devices might affect user
functioning or change in health condition. It embraces the full assistive device effect,
defined as functioning by the ICF (Jutai, Demers, et al., 2005). In this thesis,
effectiveness in terms of mobility-related participation is central.
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Outcomes from the social significance group reflect the meaning that society attaches to
effectiveness outcomes, the extent to which outcomes are important to the society,
primarily in terms of their economic effect.

The subjective well-being group includes users’ cognitive and affective evaluations of
how the assistive devices have affected their lives. Cognitive appraisals of assistive
devices include satisfaction (Jutai, Demers, et al., 2005). In this thesis, user satisfaction
with different aspects of the service delivery process is in focus.

In social services and health care, outcomes research is vital as a basis for improvement
of the quality of the interventions or to document effectiveness of the assistive devices
provided to the users (Jutai, Demers, et al., 2005; Brandt, Kreiner, et al., 2010; Lenker,
Fuhrer, et al., 2010; De Vet, Terwee, et al., 2011).

User satisfaction

Satisfaction is defined as the user’s critical evaluation of different aspects of assistive
devices and related service delivery processes, which is influenced by individual
expectations, perceptions, attitudes and personal values (Demers, Weiss-Lambrou, et
al., 2000). User satisfaction is a vital outcome (Sackett, Rosenberg, et al., 2007; Brandz,
Kreiner, et al., 2010), and previous research has suggested that user satisfaction is a
construct separate from ,for example, mobility-related participation and should be
evaluated in studies of outcomes of assistive devices (Wessels and DeWitte, 2003;
Karmarkar, Collins, et al., 2009; Brandt, Kreiner, et al., 2010). As stated by Jutai, el al.
(2005) satisfaction is a dimension of subjective well-being, which in the context of
assistive technology refers to the degree to which an assistive device affects how users
appraise and feel about their lives in terms of particular domains or in total. In this
thesis it is assumed that satisfaction is influenced by the service delivery process of
powered mobility devices as well as the structure of the services (Donabedian, 2003).

A search for articles published in the last 15 years in the CINAHL, Pubmed and
Cochrane databases identified some articles about user satisfaction with powered
mobility devices. The degree of satisfaction with the powered wheelchairs was fairly
high (Garber, Bunzel et al., 2002; Lacoste, Weiss-Lambrou et al., 2003; Fitzgerald,
Collins et al., 2005; Brochard, Pedelucq, et al., 2007) or moderate (Evans, Frank, et
al., 2007), more satisfied with the wheelchair itself than with aspects of the service
delivery process (Jedeloo, De Witte, et al., 2002; Wressle and Samuelsson, 2004). The
identified studies varied with regard to age and diagnoses of the informant as well as
types of assistive devices included in the studies in addition to powered mobility
devices. Some studies were diagnosis-specific (Trail, Nelson, et al., 2001; Garber,
Bunzel, et al., 2002; Chan and Chan, 2007; Medola, Elui, et al., 2010; Ward, Sanjak,
et al., 2010), while others included informants with different kinds of impairments
(Lacoste, Weiss-Lambrou, et al., 2003; Evans, Frank, et al., 2007). Jedeloo, et al (2002)
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revealed in a study among adult users that whilst satisfaction was high, a difference in
satisfaction was found between three local service delivery systems in The Netherlands.
Some studies have expressed concern about the length of waiting times (Evans, Frank,
et al., 2007) and follow-up services (Wressle and Samuelsson, 2004). No papers based
on studies in the Nordic context were found about user satisfaction with specific aspects
of the service delivery process of powered mobility devices. However, Brandt (2005)
investigated user satisfaction with wheeled walkers and related service delivery processes
using Quest 2.0, and found that the informants were less satisfied with related services
than with the wheeled walker. Studies on other user groups than those who use powered
mobility devices have concluded that satisfaction is increased when users are properly
informed and involved during the service delivery process (Martin, Martin, etal., 2011;
Borg, Larsson, et al., 2012), and an active follow-up increases user satisfaction (Hansen,
Tresse, et al., 2004). While we have some knowledge about user satisfaction with
powered mobility devices and related services, more knowledge is needed. For example,
no studies about user satisfaction with different aspects of the service delivery process
were linked to different service delivery systems. Consequently, there is a need for
additional research within this field.

Effectiveness

Effectiveness is assessed in terms of the impact of the assistive devices on the user’s life
and needs, and is a matter of whether the assistive devices work as intended. Activity

and participation can be considered an effectiveness outcome (Jutai, Demers et al.,
2005; Brandt, Samuelsson et al., 2011).

During the past 15 years, some studies have reported on the effectiveness of powered
mobility devices. A systematic review aiming to determine the effectiveness of mobility
assistive device interventions in terms of activity and participation for people with
mobility restrictions concluded that interventions and outcome measurement methods
varied between studies. Consequently, it was not possible to draw any general
conclusion about the effectiveness of mobility assistive device interventions. However,
evidence was found that mobility assistive devices do improve activity and participation
and increase mobility among the users (Salminen, Brandt et al., 2009).

Two other systematic reviews concluded that the powered mobility devices positively
impact mobility, activity and participation (Hoenig, Pieper, et al., 2007; Fomiatti,
Richmond, et al., 2013). The devices were most frequently used for shopping, going to
malls or large discount stores and visiting friends (Hoenig, Pieper, et al., 2007; Edvards
and McClusky, 2010), or had a positive effect on activity and participation within social
and civic life among users (Pettersson, Tornquist, et al., 2006). Increased frequency of
going for a walk, and that shopping, walking and visiting friends/family was easier were
also reported (Lofqvist, Pettersson, et al., 2012). Similar results were shown by others
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(Evans, Frank, et al., 2007; Auger, Demers, et al., 2010; Samuelsson and Wressle,
2014). No studies comparing the effectiveness of powered mobility devices between
different countries were found.

Several articles concluded that, due to relatively small sample sizes, sub-group analyses
were not feasible, and that larger studies with prospective designs and well-defined user
groups are required to provide evidence of the long-term effects of powered mobility
devices (Evans, Frank, et al., 2007; Auger, Demers, et al., 2010; Lofqvist, Pettersson,
et al., 2012; Samuelsson and Wressle, 2014). Studies are needed to investigate where
the devices are being used, how frequently they are used, ease/difficulty in using them,
and who benefit the most from using the powered mobility devices. Further, there is a
need to compare the results between countries with different service delivery systems
(Evans, Frank, et al., 2007; Cooper, Cooper, et al., 2008). Consequently, there is a lack
of knowledge about the effectiveness of powered mobility devices, especially regarding
dimensions of participation (Lenker, Harris et al., 2013) such as mobility-related
participation (Brandt, Iwarsson et al., 2004), which can, for example, be investigated
in terms of frequency and ease/difficulty of mobility during participation in daily life
(Dijckers, 2010).

Methodological development

Instruments that capture key outcomes like effectiveness of powered mobility device
interventions and user satisfaction with the related services are central to clinical praxis
and health/social sciences. For that purpose, high quality instruments with known
psychometric properties are required. Studies on psychometric properties are an
important element of research with the main objective to assess, appraise and improve
instruments within different fields (De Vet, Terwee et al., 2011), including assistive
technology (Lenker, Scherer et al., 2005). In other words, knowing the validity and
reliability of the instruments used is important for making correct interpretations of
data (Streiner and Norman, 2008). Consequently, knowledge about properties in terms
of reliability and validity of instruments like the Satisfaction with the Assistive
Technology Services (SATS) and the Nordic Mobility Related Outcome Evaluation of
Assistive Device Intervention (NOMO 1.0) is important. Further, known
psychometric properties of the SATS and NOMO 1.0 will inspire researchers and
clinicians to use these instruments in future studies (De Vet, Terwee, et al., 2011).
Accordingly, the SATS and the NOMO 1.0 are two central instruments in this thesis.

Reliability
The reliability of an instrument is the ability to differentiate between subjects and is

the ratio of variability between subjects to the total variability of all measurements in
the sample. Reliability denotes the overall consistency of a measure, and is a measure of
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the proportion of the variability in scores which was due to true differences between
individuals. A measure has high reliability if it produces similar results under consistent
conditions — in a reproducible fashion. It is important to know the reliability an
instrument produces because it reflects the amount of both random and systematic
error inherent in any measurement (Streiner and Norman, 2008).

A test-retest reliability of the Danish version of the SATS has been carried out by means
of telephone interviews with 38 scooter users, with satisfactory results (weighted kappa
mean value=0.68) (Landis and Koch, 1998; Andersen, Olesen et al., 2010). No other
information about the reliability exists on any of the national versions of the SATS.
Consequently, further reliability testing of the instrument is needed.

A previous version of the NOMO 1.0 has been tested for test-retest reliability with
satisfactory results (substantial to almost perfect) (Brandt, Lofqvist et al., 2008). For
details, see Paper 2. Since the instrument was subsequently revised, new reliability tests
are required.

Validity

Validity refers to the degree to which an instrument truly measures the construct(s) it
purports to measure (Mokkink, Tewee et al., 2010), and whether an instrument
describes the intended quality and to what extent. Knowing the validity of an
instrument is important because it determines the degree of confidence we can place
on the inferences we make about users based on their scores from the measure contexts
(Streiner and Norman, 2008).

The items of the SATS and the NOMO 1.0 have been subject to discussions among
experts, users and researchers, and thus satisfy the criteria for content validity. For
details, see Paper 1 and 2. The Finnish version of the SATS was tested for face and
linguistic validity with 19 users who recently had received a wheeled walker or a
wheelchair. They concluded that the items of the SATS were acceptable, easy to answer
(promoting a clear understanding of the wording of each item) and relevant for
assessing user satisfaction with the service delivery process of assistive devices (Ahtola,
Heinonen, et al., 2011). For details, see Paper 1. The NOMO 1.0 instrument has not
been tested for construct validity. Besides, large-scale studies performed in various
contexts are also needed (Streiner and Norman, 2008). Consequently, further validity

studies of the NOMO 1.0 with specific user groups are needed.
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Service delivery process of assistive devices

In the field of assistive technology the service delivery process of assistive devices
includes the services that directly assist the user in the selection and use of an assistive
device (Cook, Polgar et al., 2002). This is a multidisciplinary process involving the
expertise of professionals like e.g. physiotherapists, occupational therapists (Samuelsson
and Wressle, 2008) and technicians or engineers (Ward, 1994). To date, no consensus
has appeared in rehabilitation or assistive technology outcome studies with regards to
attributes of the service delivery process of assistive devices (Lenker, Fuhrer, et al.,
2010). However, assessing the needs of the individual, trying different scooter models,
performing driving tests, performing necessary adaptations and adjustments in addition
to housing adaptations (if necessary) are regarded as important steps of the service
delivery process of powered mobility devices. Administrative work (handling
applications and documentation of the process) are also important steps of a service
delivery process, as is follow-up activities (de Witte, 1994). The follow-up is important
in order to reduce accidents and to allow for adjustments to improve the fit of the
wheelchair (Greer, Brasure, et al., 2012). In this thesis a follow-up took place after the
user had received the powered mobility device and included home visits if
readjustments or exchanging of parts and/or accessories were needed.

A study within the field of hearing aids has concluded that user’s experience of an
assistive device solution is affected by the perceived quality of the centre in supporting
the user (Federici and Borsci, 2014). However, very little is known about the quality of
the service delivery processes of powered mobility devices, specifically about who does
what in the processes. Moreover, little is also known about outcomes of powered
mobility device interventions related to what goes on in the service delivery process
(Brandt, Kreiner, et al., 2010; Lenker, Fuhrer, et al., 2010). Studies within this field
are needed in order to identify characteristics of effective service delivery processes and
their influence on outcomes.
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Summary

The demand for evidence-based practise in health and social services, including assistive
technology, is increasing, but the evidence of the effects of powered device interventions
is limited. Studies with well-defined user groups are required to provide evidence in
favour of the long term effects of powered mobility devices, and who benefit most from
them (Evans, Frank, et al., 2007; Auger, Demers, et al., 2010; Lofqvist, Petterson, et
al., 2012; Samuelsson and Wressle, 2014).

The knowledge about what goes on in the service delivery process and user satisfaction
with specific aspects of the process and effectiveness of powered mobility devices are
still scarce. Moreover, no studies were found which compared the results between
countries with structural differences, for example between the Nordic countries. Such
studies are needed (Evans, Frank, et al., 2007; Cooper, Cooper, et al., 2008).
Consequently, more research within this field is needed.

Many studies, which have addressed the impact of powered mobility devices on the
lives of older adults, have relied on outcome instruments with very little evidence of
reliability and validity for the population (Mortenson, Miller, et al., 2008).
Accordingly, there is a strong need for psychometric testing in order to strengthen the
evidence for whether the results produced by the SATS and the NOMO 1.0 can be
interpreted in a confident way.
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Aims

The overarching aim of this thesis is to contribute to the methodological development
in the field of assistive technology, and to increase knowledge about the service delivery
process and outcomes of powered mobility device interventions among adult first time
users in a Nordic context. A further aim is to investigate whether there are any
associations between the three key elements of Donabedian’s conceptual model for
quality assessment when scooters are provided to adult users in a Nordic context.

Based on samples of powered mobility device users in the three Nordic countries, the

specific aims were to investigate:

The test-retest reliability of the SATS among adult users of powered mobility
devices

The test-retest reliability and construct validity of the three scales and one index
of the B-part of the NOMO 1.0

The effectiveness of powered mobility device interventions in a one year
perspective regarding:

Increase in the frequency and number of mobility-related participations
Ease in mobility during mobility-related participation

Differences in sub-groups of age, gender, living situation, national context,

type of powered mobility device and self-reported health

The service delivery process in terms of:

Steps taken in the scooter service delivery process and actors involved when
scooters were provided

Time spent during the different steps of the scooter service delivery process,
and whether there were differences in national contexts

Scooter users satisfaction with regards to the different aspects of the service
delivery process, and whether there were differences in user satisfaction and
effectiveness in national contexts
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- Association between the time spent during the different steps of the scooter
service delivery process and user satisfaction with regards to the service
delivery process

® The association between the key elements of Donabedian’s comceptual model,
(structure, process and outcomes) regarding:

- Whether differences in rules predict the time spent on the different steps of
the service delivery process and outcomes in terms of user satisfaction with
aspects of the process and effectiveness of scooter interventions

- Whether differences in the time spent on the different steps of the service
delivery process predict outcomes in terms of user satisfaction with aspects of
the process and effectiveness of scooter interventions
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Materials and methods

Overview of studies 1 - 4

This thesis involved adult informants from three Nordic countries: Denmark, Finland
and Norway. The data were collected over a period of more than one year in each
country. Due to challenges in the financing the cross-national project, the data
collection in Finland started one year later than in Denmark and Norway. This is the
reason why Finnish data were not included in the service delivery process study (the
first article that was published). In Norway, the procedures for data collection for the
test-retest reliability study of the SATS were not followed in a satisfactory way and this
is the reason why Norwegian data are not present in that study. In Denmark, the
informants in the test-retest of the SATS did not participate in the rest of the Nordic
study.

An overview of the specific aims of the studies, design, methods, and analyses are
presented in Table 2, while the data collection occasions and the instruments used are

presented in Table 3.

The four studies included are labeled as follows: the SATS study (Paper 1), the NOMO
1.0 study (Paper 2), the effectiveness study (Paper 3), and the service delivery process
study (Paper 4).
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Table 2.

Overview of the aims, design, sampling of informants, data collection methods and analysis in the four

studies.
SATS* study NOMO 1.0** study Effectiveness study Service delivery
(Paper 1) (Paper 2) (Paper 3) process study (Paper
4)
Aims Psychometric Psychometric testing of To investigate the To describe the service
testing of the NOMO 1.0 effectiveness of delivery process and
The SATS instrument, part B powered wheelchair user satisfaction with
and scooter the process
interventions
Design Test-retest Test-retest Follow-up Follow-up
Number of 94 248 180 136
informants Denmark: 40 Denmark: 62 Denmark: 46 Denmark: 50
(N) Finland: 54 Finland: 67 Finland: 50 Norway: 86
Norway: 119 Norway: 84
Data The SATS The NOMO 1.0 The NOMO 1.0 Study specific
collection instrument instrument instrument instrument, the SATS
methods*** instrument
July 2010 - June 2010 — February May 2009 — February ~ May 2009 — January
Time February 2011 2013 2012 2011
Analysis Descriptive Descriptive statistics, Descriptive statistics, Descriptive statistics,
statistics, percentage of non- Mann-Whitney or Mann-Whitney or
Intraclass applicable responses Kruskal-Wallis test, Kruskal-Wallis test,
correlation (acceptability), the Sign test, linear multiple

coefficient (ICC).

Percentage of

€xact agreement

percentages of never

responses to the frequency

scale (applicability of the
ease/difficulty scale),
Cronbach's alpha, inter-
item and item-total
correlations, ICC,
percentage of exact
agreement,

factor analysis

T-test

regression,

ordinal regression,
summary of qualitative
comments

*SATS=Satisfaction with the Assistive Technology Services

**NOMO 1.0=Nordic Mobility Related Outcome Evaluation of Assistive Device Intervention
***Demographic and health data were collected by means of the NOMO 1.0 part A and analyzed with

descriptive statistics
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Table 3.

Overview of the data collection and instruments used in studies 1 - 4, involving informants from

Denmark, Finland and Norway

No Study Data collection  Type of data Instrument Type of data
occasion collection*

TO  The service Registration of ~ Documentation of the service A study- Registration of actors
delivery data as the delivery process specific and time spent in the
process study  service delivery instrument different steps of the
4) process went process

along™*

T1  The Baseline. The Demographic and health data, The NOMO  Face-to-face
effectiveness informants were  data about the frequency of 1.0 interviews in the
study (3), about to be mobility-related participation,  instrument™*  informants' homes

the NOMO  provided a and ease/difficulty in mobility ~ *, baseline
1.0 study (2) powered version
wheelchair or A ICD-10
scooter based study-
specific
questionnaire

T2  The service 1-2 months after  Informant satisfaction with The SATS Telephone interview
delivery the cases had different steps of the service instrument***
process study  been closed** delivery process *

)

T3  The SATS 1-3 months after  Informant satisfaction with The SATS Telephone
study (1) the cases had different steps of the service instrument**** interview

been closed*** delivery process, test data for
the SATS instrument****

T4  The SATS About two weeks  Informant satisfaction with The SATS Telephone interview
study (1) after T3***, different steps of the service instrument***

delivery process, retest data for  *
the SATS instrument™**

T5 The Follow-up. Demographic and health data, NOMO 1.0 Face-to-face
effectiveness About one year  data about need for assistance,  instrument™* interviews in the
study (3), after the frequency of mobility-related ~ *, baseline informants' homes
the NOMO informants participation, and version
1.0 study (2) received their ease/difficulty in mobility. Test A ICD-10

powered data for the NOMO 1.0 based study-
wheelchair or instrument**** specific
scooter questionnaire
T6 The NOMO  About two weeks As above, retest data for the As above As above

1.0 study (2)

after T'5.

NOMO 1.0 instrument™***

*The case managers or the local occupational therapist/physiotherapist collected the data at T0. All other

data collection was carried out by interviewers hired for the project.

**No data from Finland were available by the time study 3 (Paper 4) was completed.

***No informants from Norway participated in the test-retest interviews of the SATS. The informants

for the Danish test-retest study of the SATS did not participate in the other studies.
*#*SATS=User Satisfaction with the Assistive Technology Services. NOMO 1.0=The Nordic mobility-
related participation outcome evaluation of assistive device intervention.
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Informants

The Nordic powered mobility device project

Based on the inclusion criteria, the informants for the Nordic powered mobility project
were recruited as they were about to be provided with a powered mobility device in the
municipality of Odense in Denmark, from 10 of 20 hospital districts in Finland and
from 8 of 19 counties in Norway. The informants were interviewed several times during
the project. For details, see Table 2, Table 3 and Figure 2. Information collected in the
interviews was used in all four studies. However, in the test-retest study of the SATS,
the Danish informants did not participate in the other studies. All the informants
represented a variance in terms of urban and rural areas.

The inclusion criteria included persons who:

e  Were about to receive a powered wheelchair or scooter for the first time, where
the decision to provide the device had been made, but the device had not been
delivered

e  Were 18 years of age or older

e Had sufficient cognitive functions and verbal skills for participation in
interviews (based on the case managers’ prior and present knowledge about the
informants)

e  Were living in ordinary housing, including adapted dwellings

Persons who did not want to use the powered mobility devices were excluded, and so
were those living in a nursing home. Persons who had been exposed to recent injuries
or accidents or had rapidly progressing diseases such as amyotrophic lateral sclerosis
were excluded.
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Denmark Finland Norway
T1 n=62 n=67 n=119
n=248 study 2b, 3,4 study 2b, 3 study 2b, 3,4
T2 n=50 n=86
n=136 study 4 study 4
Separate Danish
project
T3 n=41 n=66
n=107 study 1 study 1
n=4 n=2
T4 n=40 n=54
n=04 study 1 study 1
n=4
T5 n=46 n=50 n=84
n=180 study 2a, 3 study 2a, 3 study 2a, 3
T6 n=40 n=47 n=72
n=159 study 2a study 2a study 2a

Study 1 =The SATS study

Study 2a =The NOMO 1.0 study, test-retest

Study 2b =The NOMO 1.0 study, psychometric testing

Study3 =The effectiveness study

Study 4 =The service delivery process study (scooter users only)

Figure 2.
The samples of the Nordic project.
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Outcome of the assistive device intervention

Methodological development

The SATS study

The SATS study was based on Danish and Finnish samples. The informants were
recruited from 14 Danish municipalities. A total of 65 persons were invited in
Denmark, of whom 24 declined to participate. During the study, one informant
dropped out due to illness, leaving 40 informants for the study. Only two Danish
informants received a powered wheelchair. See Figure 2.

In Finland, 68 informants consented to participate, of whom two dropped out prior to
the SATS interviews because they did not want to continue. Another 12 cases were
excluded, mostly because the time interval between the interviews exceeded a limit of
18 days because of holiday time. Thus, the final Finnish SATS test-retest sample
consisted of 54 informants. See Figure 2.

In the Danish sample, the mean age was 67.5 (SD=13.1) years, with 20 (50%) men. In
the Finnish sample, the corresponding figures were 55.6 (SD=12.1) years and 20 (37%)
were men. For further details, see Paper 1 and Figure 2.

The NOMO 1.0 study

For the NOMO 1.0 study 297 persons were recruited from Denmark, Finland and
Norway (n=143). In all, 49 people did not accept to participate, mostly because they
did not want to, leaving 248 informants for the baseline interviews. In all, 89
informants did not participate in the retest interviews, leaving us with 159 informants.
The main reasons for not participating were that they did not want to continue, were
too ill, had been hospitalized, or had passed away.

At the baseline, the mean age was 67.9 (SD=15.3) years, with 116 (47%) being men.
For further details, see Paper 2 and Figure 2.

The effectiveness study

Of 248 persons who accepted to participate, 54 were lost to follow-up mostly because
they did not want to participate, were too ill or had passed away. In order to diminish
bias due to changing physical environments, another 14 informants who had moved to
a different house/flat during the study period were also excluded, leaving 180
informants for the study. For details of the recruitment, see Figure 2.

The mean age of the total sample was 68.7 (SD=14.7) years, with 49 (27%) aged 80
and older. In all, 86 (48%) were men. The informants using a powered wheelchair were
younger than those using a scooter. The mean number of self-reported impairments
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was 4.2 with more impairments among powered wheelchair informants compared to
those using a scooter. Informants younger than 61 years had more impairments and
more lived with another person compared to the older ones. A great majority of the
informants had been provided a powered mobility device for outdoor use. For further
information, see Paper 3.

Service delivery process of assistive devices

The service delivery process study

Out of 82 persons who were invited to participate in the study in Denmark, 54
accepted. The main reason for lack of participation was that people simply did not want
to. Four users became seriously ill or passed away during the data collection period.
Another two persons did not answer the satisfaction questions, leaving a final sample
of 50 Danish informants.

In Norway, 104 persons were invited to participate, of whom 18 did not want to,
leaving 86 informants who accepted to be interviewed. See Figure 2.

The mean age was 70.3 (SD=14.8) years in the Danish and 75.8 (SD=12.1) in the
Norwegian sample. There were 25 (50%) men in the Danish and 46 (53%) men in the
Norwegian sample. In the Danish sample, 34 (68%) of the informants had received a
grant for 50 per cent of the cost of the scooter. Further details are presented in Paper

4.

Ethical considerations

All principles of ethical guidelines for human research were followed. All the informants
gave informed written consent and were guaranteed anonymity and confidentiality.
They were informed that they at any time could withdraw from the project, and that
this would not have any consequences for future services. According to current national
legislation, a formal ethical approval was not necessary in Denmark, but permission to
store personal data was granted by the Danish Data Protection Agency. In Finland the
larger project was approved by the Ethical Council of the Hospital District of Helsinki
and Uusimaa (Record no: 417/13/03/00/09). As the project was part of routine follow-
up activities by the Norwegian Labour and Welfare Service a formal ethical approval

was not necessary, however, the Norwegian Data Inspectorate was informed
(Registration no: 40030).
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Data collection and procedures

The informants for the Nordic project were recruited consecutively. However, random
sampling was used to recruit informants for the Danish part of the test-retest study of
the SATS. Except for the Danish interviewers of the SATS study (occupational therapy
students), all the interviews were performed by experienced occupational therapists or
physiotherapists in all three countries. The number of interviewers varied during the
course of the project. Between four and six interviewers collected the Danish data,
between 15 and 17 the Finnish, and 12 interviewers collected the Norwegian data. For
further details, see Papers 1-4. The interviewers attended a one day briefing course
before the interviews started. The course was repeated before the T5 interviews (see
Table 3). Guidelines for the data collection were distributed to all the interviewers, and
the inclusion/exclusion criteria were explained in detail. The procedures for performing
the interviews were discussed, and the interviewers were encouraged to gain experience
in using the instruments by interviewing each other or other colleagues before
interviewing the actual informants.

A local study coordinator was established in Denmark who coordinated the interviews
and assured the quality of the data collection, while the case managers (the informant’s
contact person) or interviewers did this in Finland and Norway. In addition, the
national coordinators (authors of Papers 1-4) controlled the quality of the data.

For all the studies, demographic, health and descriptive data, including information on
which assistive devices the informants already had, were collected by means of part A
of the NOMO 1.0 instrument (Brandt, Lofqvist et al., 2009; Lofqvist, Pettersson et
al., 2012). In addition, the most important diagnoses (maximum three for each
informant) were collected by means of an ICD-10 based study-specific questionnaire.

Concerning the test-retest reliability and agreement studies, the aim was to conduct
two interviews at 14 days intervals, that could occasionally be stretched to 18 days. This
interval was chosen because it represented a good balance between stability of scale
under study (satisfaction and effectiveness) and the independence of repeated tests
(Streiner and Norman, 2008). With regards to the effectiveness study, the study aim
was to accomplish the follow-up interviews (T5) one year after the baseline ones (T1).

In order to reduce researcher bias (Demers, Wessels et al., 1999, Hellbom and Persson
2001), none of the interviewers collected data from their own clients. None of the
authors of the papers had any contact with the informants.
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Outcome of the assistive device intervention

Methodological development

Instruments

The SATS and NOMO 1.0 instruments were subject to psychometric testing.

Data collection and procedures

The SATS study (Paper 1) had a test-retest design. Two telephone interviews (T3 and
T4, see Table 3) 7-18 days apart were used as the means to gain information from the
informants. In the Danish sample, the mean number of days between two interviews
were 13.5 (SD=1.1), while in the Finnish sample the mean number of days was 11.8
(SD=3.3).

A couple of days before the interviews all the informants received the questionnaire by
mail, enabling them to reflect on the questions and complete the questionnaire before
the telephone call. During the interview, and on their own version of the form, the
interviewer registered the informant’s answers to each item. For further information,
see Paper 1 and Figure 2.

Regarding the test-retest and percentage of exact agreement part of the NOMO 1.0
study, the mean number of days between the two interviews was 13.2 (SD=2.5). Data
were collected at baseline (T1) and at two interviews occurring about one year later

(T5, T6) (see Table 3). For further details, see Paper 2.

The effectiveness study

Instrument

The data for the effectiveness study was collected by means of face-to-face interviews
before (baseline T1) and after (follow-up/test T5) provision of powered mobility
devices by means of the NOMO 1.0 (Brandt, Iwarsson et al., 2004). For details, see
Paper 2 and Paper 3. The instrument was constructed in collaboration with all the five
Nordic countries: Denmark, Finland, Iceland, Norway and Sweden. It was developed
based on the International Classification of Functioning, Disability and Health ICF
(World Health Organization WHO, 2001). The instrument and a manual are available
in four Nordic languages. The NOMO 1.0 consists of a descriptive part A (background
variables) and an outcome part B consisting of 24 items representing three scales and
one index: need for assistance (four items), frequency and ease/difficulty of mobility-
related participation (20 items), and number of participation aspects performed (index).
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The items of the frequency scale are rated on an eight-point ordinal scale ranging from
daily to never, while those of the ease/difficulty scale are rated on a five-point ordinal
scale ranging from very easy to very difficult. In addition, a does not know response option
is available. Also, does not wish to answer and reason unknown response options are
available to the items of both scales (Brandt, Lofqvist et al., 2008). The NOMO 1.0

does not provide a total score.

The NOMO 1.0 consists of a baseline and a follow-up version with an identical part
B. In addition to the NOMO 1.0 items, at the follow-up a question is asked about
changes in health condition and social events that may have occurred between the two
interviews. The change in scores of the scales and the index express the effectiveness of
the powered mobility device interventions. For further details of the NOMO 1.0, see
Papers 2 and 3.

Interviews

The informants for the effectiveness study were recruited from Denmark, Finland and
Norway. They were interviewed face-to-face during home visits by the same
interviewer. However, in Finland some of the interviews were accomplished at an
assistive technology centre. The baseline interview (T1) took place shortly before the
informants received their powered mobility devices and the follow-up interview (T5)
about one year later (mean 386.9 days; SD=52.78). For further details, see Paper 3.

Service delivery process of assistive devices

The service delivery process study

Instruments

To document the service delivery process in the Danish and Norwegian samples, a
study-specific instrument was constructed based on our experiences concerning the
steps usually involved in a service delivery process of a scooter. The time was measured
in the number of minutes spent by each occupational therapist, physiotherapist or
dealer on the steps of the service delivery process for the following items: assessment of
the user’s needs for a scooter; testing of various models; driving tests; individual adaptation;
Jollow-up activities; management of housing adaptations (ramps, charging possibilities of
batteries etc.; administration; and other activities (see Paper 1). Face validity was
established based on criteria found in the literature and the Horizontal European
Activities of Rehabilitation Technology (HEART) study (de Witte, 1994), as well as

discussions between the author and one of his supervisors, both of whom are
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experienced in the field. A manual was constructed with definitions of the above items
and explanations on how to measure the time taken for each of them. The content of
the manual was explained to the data collectors before the study started.

User satisfaction with different aspects of the service delivery process in Denmark and
Norway was collected by means of the SATS. The instrument was constructed in
Norway based on cooperation with representatives from the user organisations to assess
user satisfaction with the assistive service delivery process from a cost-effective
approach. The instrument has a structured interview format comprising the following
nine items formulated as questions: Accessibility to the professionals, information,
coordination between the professionals, knowledge of the professionals, waiting time,
participation, instruction and training, follow-up services, and overall satisfaction. A five-
point rating scale ranging from very dissatisfied to very satisfied and a does not know
response option are offered. In addition, an option to give additional comments is
included. The instrument is constructed to be generically applicable to provision of all
kinds of assistive devices. The SATS was translated into Danish and Finnish. For
further details, see Papers 1 and 4.

Interviews

Informants were recruited from Denmark and Norway. The local occupational
therapists or physiotherapists in Norway and the case manager from Denmark involved
in the service delivery processes were given instructions on how to collect data on time
use for all actors involved (e.g. municipalities, assistive technology centres, dealers) for
each step in the service delivery process as the process went along (T0). In Norway,
parts of the service delivery process took place in the assistive technology centres, and
this part was documented by the interviewers. In all other aspects, the procedures were
identical in Denmark and Norway.

The first interview (T1) (demographic and health data) took place in face-to-face
interviews in the informants’ homes just before they had received their scooter. The
second interview (T2) (user satisfaction) was performed, by telephone, when the case
had been closed, i.e. the scooter had been delivered, and the training and immediate
follow-up services had been given (see Table 2 and Figure 2). The mean number of
days between the two interviews were 72.1 (SD=49.4), with no differences between the
two national samples. For further details, see Paper 1.
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Data analysis

For all the studies, descriptive statistics, independent samples T-test or Chi-squared
tests were used for data with a normal distribution to compare the samples regarding
demographic and health data, while the Mann-Whitney U test or Kruskal-Wallis test

were used to analyze group differences in non-parametric data.

Because reliability is context and population specific (Streiner and Norman, 2008;
Mokkink, Terwee et al., 2012), it was decided to analyze the Danish and Finnish
samples separately for the SATS study. For further details, see Paper 1. However, in
order to get a large enough sample for the NOMO 1.0 study, the three national samples
were analyzed together (De Vet, Terwee et al., 2011). The same applied for the
effectiveness study. For the service delivery process study, the Danish and Norwegian
samples were analyzed separately.

Percentages of the does not wish to answer, reason unknown and does not know responses
were calculated for all items, with a cut-off point of 15 per cent for data from both the
SATS and NOMO 1.0 study in order to assess the general acceptability of items per
cent. As the percentages of these responses were fairly small, were within acceptable
limits, and were not part of the ordinal scales, they were excluded from further analyzes
(De Vet, Terwee et al., 2011).

The SPSS 21.0 was used for all analyzes (SPSS Inc., 2009), and for the majority of the
analyzes the level of statistical significance was set to p<0.05. When necessary and due
to the high numbers of statistical tests performed, Bonferroni corrections were applied

(Kazdin, 2003).

Outcome of the assistive device intervention

Methodological development

For both the SATS and the NOMO 1.0 study, the internal consistency was investigated
in three ways: item-total and inter-item correlations in addition to the calculation of
Chronbach’s alpha. The calculation of Cronbach’s alpha was used to estimate the
internal consistency for the items of the SATS scale, and the need for assistance and
frequency scales of the NOMO 1.0, with recommended values between 0.70-0.90
(Streiner and Norman, 2008). For items with inter-item correlations <0.20, an item-
total correlation analysis was carried out to examine the impact of removing these items.
In terms of scale homogeneity, item-total correlations greater than 0.30 are preferable
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in order to reflect some covariance with the common components among the items.
Values greater than 0.30 are recommended, and values greater than 0.70 may indicate
item redundancy (De Vet, Terwee et al., 2011). The inter-item values were calculated
for the need for assistance, frequency and ease/difficulty scales of the NOMO 1.0 as well
as the SATS scale. Items were successively removed to study if the alpha
increased/decreased.

In both studies, the test-retest was assessed for each item by means of the Intraclass
correlation coefficient (ICC), a two-way mixed model, and by single measures (ICC
2.1) (Weir, 2005). Item ICC was reported because clinically each item provides
information about different aspects under study. A coefficient of 0 represents a totally
unreliable measurement and 1 indicates perfect reliability. It is reasonable to accept
ICC greater than 0.5 as indicators of acceptable reliability, though levels greater than
0.7 are recommended (Streiner and Norman, 2008).

As the items of the SATS and the NOMO 1.0 had less than 9 response alternatives
(Graham, Milanowski et al. 2012), a percentage of exact agreement was established for
each item by calculating the number of identical responses in proportion to the total
number of responses. Levels greater than 75 per cent are recommended (Stemler,

2004).

In both studies and based on baseline data, floor/ceiling effects were established by
means of percentages of responses above 20 per cent at the highest or lowest end of the
ordinal scale of the items of the two instruments (McHorney and Tarlov, 1995).

With the NOMO 1.0 study we investigated the item performances on six measurement
properties: general acceptability, ease/difficulty scale applicability, internal consistency,
test-retest reliability, percentage of exact agreement and floor- and ceiling effects.
Moreover, a factor analysis has also been performed in order to establish the construct

validity of the NOMO 1.0.

Data from T5 and T6 were used for the test-retest reliability and agreement test and
baseline data (T'1) were used for all the other analyzes (see Table 2).

The items of the ease/difficulty scale are applicable when responses other than never are
given to the items of the frequency scale. The number of missing ease/difficulty responses
should not exceed 15 per cent per item. Higher percentages may indicate that the items
are not applicable to the informants (De Vet, Terwee et al., 2011). The proportions of
never responses for the 20 items of the frequency scale were computed, first for each
informant and then for the total sample.

A factor analysis was used to investigate the construct validity of the need for assistance
and frequency scales of the NOMO 1.0. Since the ease/difficulty scale had many

intentional missing responses, and because a factor analysis required five times as many
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informants as items (5x20=100) (Dancey and Reidy, 2011), the items of the
easeldifficulty scale were not subject to a factor analysis. As there was no clear idea of the
number and types of components, an explorative factor analysis was conducted to
evaluate the structure of the need for assistance and frequency scales (De Vet, Terwee et
al., 2011). First a correlation matrix was produced to check the strength of the
correlations, followed by extraction of a set of components. Components with Eigen
values above 1.00 were retained, and how much variance they accounted for was
calculated. To make the interpretation easier, the axes were rotated in order to
maximize high correlations and minimize low ones. Factor loadings were examined
using a cut-off of 0.2 (based on the same cut-off level as for the inter-item correlations)
and items with low factor loadings were considered for removal. Further analysis was
carried out using 0.30, 0.40 and 0.50 as different cut-off levels. The objective of all the
above analyzes was to select the solution which gave the most optimal composition of
items. If the cumulative explained variance was low, more components might be
retained in order to provide a better count of the variance (De Vet, Terwee etal., 2011).
For further details, see Paper 2.

The effectiveness study

In the effectiveness study the Sign test was used to analyze differences in frequency and
ease/difficulty in participation between baseline and follow-up. For items with
significant differences, a further sign test was used to analyze differences concerning the
following sub-groups: age groups (<61 years, 61-79 years, >79 years), gender, living
alone or not, national context, type of powered mobility device, and self-reported
health. Also for items with significant differences, the effect size was calculated. An
effect size of 0.20 was interpreted as small, 0.50 as moderate, and an effect size of 0.80
as large (De Vet, Terwee et al., 2011). Finally, the number of aspects (normally
distributed) performed, means and 95 per cent confidence intervals were calculated for
the total sample, and the T-test was used to analyze differences between sub-groups at
baseline (T'1) and follow-up (T'5). The effect size was also calculated. For further details,
see Paper 2.
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Service delivery process of assistive devices

The service delivery process study

A linear multiple regression analysis was performed with summed total time as the
dependent variable. For the independent variables, different steps according to the
instrument for documentation of the service delivery process were used. Ordinal
regression was used to analyze factors predicting user satisfaction with the SATS items
as dependent variables, while independent variables were summed total time spent on
main steps of the service delivery process involving the user of the device: assessment,
selection of model, driving test and follow-up services.
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Results

Outcome of the assistive device intervention

Methodological development

The SATS study

The main results were that the ICC values for the majority of items in both national
samples were above the recommended level of 0.70. The percentage of exact agreement
varied between 54.2 per cent and 79.5 per cent in the Danish and between 69.2 per
cent and 81.1 per cent in the Finnish sample. For further details, see Table 4 in Paper
1.

The Cronbach’s alpha was 0.96 (n=25) in the Danish and 0.88 (n=33) in the Finnish
sample. None of the Danish inter-item correlations were below 0.20. In the Finnish
sample, the inter-item correlations between instruction and training and five other items
varied between -0.05 and 0.16. Removing instruction and training from the Finnish
version of the SATS increased the Cronbach’s alpha from 0.88 to 0.89. In the Danish
sample and regarding possible item redundancy, the inter-item correlations for all but
one of the items (all in all satisfaction) were below 0.70. In the Finnish sample all but
two items (information, all in all satisfaction) were below this level.

Very satisfied and satisfied were the prominent scores in both the samples. A ceiling effect
was identified for all the items for both samples, since more than 20 per cent of the
scores were clustered at the positive end of the scale (very satisfied). More than 50 per
cent of the informants had given a very satisfied score to four items in the Danish and
eight items in the Finnish sample. Very few informants had given a dissatisfied or very
dissatisfied score. For further details, see Paper 1.

In the Danish sample and concerning the follow-up item, 27.5 per cent and 35.0 per
cent at the test and retest respectively gave a does not know response, and in the Finnish
sample the corresponding percentages were 25.9 per cent both at the test and retest,
which are above the recommended level of 15 per cent. The does not know responses
were below the recommended level for all the other items. For further details, see Table
3 in Paper 1.
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The NOMO 1.0 study

One important finding was the general acceptability was high as the percentages of
non-applicable responses were below 3 per cent for all the items of the need for assistance
and frequency of participation scales, and 6.7 per cent or lower for the items of the

easeldifficulty scale.

Regarding the ease/difficulty scale applicability, the percentage of never responses to the
different items of the frequency scale was above the accepted level of 15 per cent for all
but one (kitchen work) of the items.

The Cronbach’s alpha for the four-item need for assistance scale was 0.84. The successive
removal of items produced Cronbach’s alpha values between 0.76-0.85. The inter-item
correlations varied between 0.42-0.69, and the item-total correlations varied between

0.38-0.59.

For the items of the frequency scale the Cronbach’s alpha value was 0.78. The inter-
item values varied between -0.16-0.56, and the item-total ones between 0.15-0.51. The
successive removal of items produced Cronbach’s alpha values between 0.75-0.79.

The item ICCs were above the recommended level of 0.70 for two of the items of the
need for assistance scale and 18 of 20 items of the frequency scale. The ICCs for two of
the items of the ease/difficulty scale were above 0.70. The ICC for the participation

repertoire index was 0.94.

The percentage of exact agreement for the items of the need for assistance scale varied
between 70.7 per cent and 87.4 per cent, for the items of the frequency scale between
50.9 per cent and 97.5 per cent, and those of the ease/difficulty scale between 40.0 per
cent and 72.2 per cent.

A ceiling effect was identified for all the items and a floor effect for the move abour
outdoors item of the need for assistance scale. Concerning the items of frequency scale,
due to high number of intentional missing rever responses, the daily and about once a
year response alternatives were considered to represent the ends of the ordinal scale. A
ceiling effect was detected for the daily response alternative for the kizchen work item.
For the other items the percentages were below the recommended level of 20 per cent.
All the percentages of once a year responses were below the recommended level. No
floor/ceiling effects were identified for the items of the ease/difficulty scale. For further
details, see Table 3 in Paper 2.

The factor analysis of the need for assistance scale identified one component accounting
for 68.7 per cent of the variance, and for the frequency scale, six components accounting
for 57.3 per cent of the variance. For further details, see Tables 3 and 4 and Figure 2
in Paper 2.
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The effectiveness study

The results show that powered mobility device interventions make mobility easier for
participation in eight aspects over the one year study period: wvisiting
restaurants/cafes/pubs, buying groceries, other shopping, posting letters, going to the bank,
going to the chemist’s, going for a walk/ride, and visiting family/friends. No aspects became
more difficult. Buying groceries, going for a walk/ride, and visiting familyl friends became
easier for most of the sub-groups. The effect size varied from moderate to large.

Buying groceries (small effect size), and going for a walk/ride (moderate/large effect size)
were the participation aspects that increased in frequency during the one year study
period. Furthermore, the results showed variations between the sub-groups. The
frequency of both aspects increased for men, informants aged 61-79 years, the Danish
sample, and informants using a scooter. For further details, see Table 4 and Table 5.

The number of mobility-related participation aspects increased from 10.1 (SD=4.2) at
baseline to 10.8 (SD=3.9) at follow-up. The effect size was small. Informants aged 61-
79 years, Danish informants and those with poor self-reported health increased their
number of participation aspects at follow-up compared with the baseline. At follow-up
compared to baseline, the increase in number of mobility-related participation aspects
varied between -6 and +10.

All in all, men, scooter users, and informants with poor self-reported health seem to
benefit the most from the use of powered mobility devices. For further details, see Table
4 and Paper 4.

Concerning going for a walk/ride there were no gender differences neither at baseline
nor follow-up. Both men and women increased the frequency of this aspect, indicating
that both benefited equally much from the powered mobility device use in this respect.
However, at baseline women were buying groceries more frequently than men
(p=0.002), while at follow-up there were no gender differences, indicating that the
powered mobility device use had a greater impact in terms of increased frequency on
men compared to women when buying groceries. Analysis at baseline and follow-up of
the items of the ease/difficulty scale showed no significant gender differences. Still,
compared to the women there was a tendency for men to achieve easier mobility
between baseline and follow-up, resulting in significant differences for more
participation aspects compared to women. For example, at baseline 32.5 per cent of the
men rated that going to the bank was very easy or easy, while at follow-up 61.7 per cent
gave the same responses. The corresponding figures for women were 29.5 per cent at
baseline and 48.3 per cent at follow-up. Similar figures were found for the going ro the
chemist’s and other shopping items.
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The age group 61-79 years benefited for more participation aspects than the older and
younger ones. See Table 5.

For Danish and Norwegian informants being provided with a scooter, the Danish
informants were buying groceries more often than the Norwegian informants
(p=0.0006). Also, the effects of the scooter intervention were larger in the Danish
compared to the Norwegian sample concerning doing the laundry (p=0.015), cleaning
(p=0.015), shopping (p=0.001), and posting letters (p=0.035). However, there were no
differences between the two national samples for the other items. Moreover, there were
no differences between the two national samples for the ease/difficulty in mobility
during participation. There were no differences in the change in the number of
participation aspects performed. Therefore, it cannot be concluded that there were
differences in effectiveness in terms of frequency of participation and ease/difficulty in
mobility during participation between the two samples. Hence, the results do not
support Donabedian’s conceptual model as regards to structure predicting outcomes.
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Table 5.

The significant effects in a 1-year perspective of powered mobility device interventions in terms of
increased frequency, easier mobility and increased number of participation aspects performed among
adult users in Denmark, Finland and Norway, N=180*

n |Increased Easier mobility when Increase in no.
frequency of of
Items
0
E}
2,
)
b= ) » 3
< | = £ Z = £ 2
I . & % E = Z g
s = & A & < I3} = = 9
5] — 3 L 3] - = ~ 17
s g g s = » 0 o s = &
I3} S o o o b3 Q Y z = =}
8 8 o} g
<} ~ I <) o b= = e=) < 5
IS Pt 2 < 2 Pt & =]
&b 8 o &b 3 = o 9 S <
P =1 pins on 1 =1 (1 o0 a.
= o0 o0 & on < ) on o0 k= K]
= g g =8 = g g g g = =
5 ) ) 5 o 3 o ) o 4 5
5] V) ) 5] a =Y @) ) V) = 3
Groups
Age-group 48
X
<61 years
Age-grou 83
se-group X X X X X X X
61-79 years
Age-group 49
X X
>79 years
Men 86 X X X X X X X X
‘Women 94 X b'e X X
Living alone 91 X X X X
Living with 89
X X X
others
Danish sample |46 X X X X X
Finnish sample |50 X
Norwegian 84
X X X X X
sample
Powered 32
. X X X X
wheelchair
Scooter 148 x X X X X X X X
Good self- 72
X X X
reported health
Poor self- 107
X X X X X X X X X
reported health

* Bonferroni corrections were applied for all analyses (p<0.0025), except for the changes in number of participation
aspects (p<0.05).

X=Indicates items with significant differences in a one year perspective.
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Service delivery of assistive devices

Service delivery process study

More time was spent on assessments, administration, and total time in the Danish
compared to the Norwegian sample, which indicates that there are national differences
in time spent on these steps of the service delivery process. The total median number
of minutes spent on the service delivery process was 363 minutes in the Danish and
205 minutes in the Norwegian sample. The results support Donabedian’s conceptual
model that different structures of assistive technology systems predict what goes on in
the service delivery process. For further details, see Table 3 in Paper 4.

In both the Danish and the Norwegian samples, the municipalities did most of the
work in the service delivery process. The assistive technology centres in Norway were
mainly involved in the administrative work and to some extent in the other steps of the
process. The follow-up services were done in about half of the cases in the Danish

(56.0%) and in less than half in the Norwegian (41.0%) sample.

The satisfaction scores were high, with about half of the informants being very satisfied,
and less than one in 16 being either dissatisfied or very dissatisfied. The very satisfied
scores were lowest for the follow-up services. Still about three out of four informants
were satisfied/very satisfied with these services. There were no differences between the
national samples, except for satisfaction with the waiting times. That is, the informants
of the Norwegian were more satisfied than those of Danish sample. A post-hoc analysis
showed no association between the real waiting times and user satisfaction when
analyzing the samples together as well as separately.

The ordinal regression analysis identified no association between assessment, selection of
models, driving test, follow-up services and user satisfaction. For further details, see Paper

4.
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Discussion

This thesis contributes to increasing the knowledge regarding the psychometric
properties of the SATS and the NOMO 1.0, in addition to knowledge about aspects
of the service delivery process and the effectiveness of powered mobility devices in daily

life.

This thesis addresses methodological development of the SATS and the NOMO 1.0
instruments. Based on the mostly positive results of this thesis, both instruments can
be reliably administered in interviews with adult users of powered mobility devices in
Denmark, Finland and Norway.

The results show that powered mobility device interventions improve mobility-related
participation among adult users in Denmark, Finland and Norway. As the mean age of
the informants was 68.7 years, this can show that the powered mobility devices are
effective in daily life for people older than this. Specific groups - men, scooter users,
and users with poor self-reported health - seem to benefit most from the intervention.

As to the knowledge generated about the service delivery process this thesis identified
which steps and who does what in the various steps of the service delivery process when
scooters are provided for the first time to adult users. Structural differences of the
services seem to be associated with the time spent in some of the steps of the service
delivery process. Unlike conclusions by Donabedian (2003) and Hoenig, Lee, et al.
(2010) the expected associations between the structures, steps of the service delivery
process and the outcomes in terms of user satisfaction and effectiveness were not found.

Outcome of the assistive device intervention

Methodological development

The SATS study

The main result was that the ICC values of all but one item of the Danish and all but
three items in the Finnish sample were above the recommended values of 0.70, which
indicates that the SATS may be reliably administered for telephone interviews among
adult-aged powered wheelchair and scooter users. However, it should be noted that
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since only two informants in the Danish sample had received a powered wheelchair, it
cannot be concluded that the Danish version of the SATS is applicable for studies with
this user group.

The fact that the Cronbach’s alpha coefficient was above the recommended level of
0.70 for both the Danish and Finnish samples indicates high internal consistency.
Consequently, the SATS seems to capture the same phenomenon, but this provides no
evidence whether or not the items assess the phenomenon they claim to assess (user
satisfaction with aspects of the service delivery process) (De Vet, Terwee, et al., 2011).
On the other hand, high Cronbach’s alpha values most likely indicate redundancy
rather than a desirable level of internal consistency. So, there is a need to consider
whether some of the items should be excluded (Streiner and Norman, 2008), especially
in the Danish version of the SATS. The result in the Finnish sample that the inter-item
correlation between instruction and training and five other items were below 0.20 in
addition to fairly low item-total correlations, indicates that instruction and training is
not able to discriminate satisfaction with the service delivery process very well (De Vet,
Terwee, et al. 2011). In addition, a Finnish study has recommended removing the
Jollow-up and all in all satisfaction items from the SATS. The argument for the latter
was that sufficient information could be collected by means of the other items of the
SATS (Ahtola, Heinonen, et al., 2011). This means that a revision of the SATS is
needed.

The fact that in both samples, fairly high proportions of the informants gave a does not
know response to the follow-up item may represent a validity problem since the
acceptability of this item may be questioned (Streiner and Norman, 2008; Mokkink,
Terwee, et al., 2012). One reason for the high proportions of the does not know
responses could be that some of the interviews were carried out before a follow-up took
place, so the informants could not actually know how satisfied they were. This indicates
that the item should not be administered soon after delivery of the powered mobility
device, in contrast to the other items. On the other hand, an average time-span of 72
(SD=49) days between the delivery of the powered mobility devices and the satisfaction
interview ought to be ample time for a follow-up to take place. As the follow-up service
is an important part of the service delivery process (Hansen, Tresse et al., 2004), there
is a need to consider when to ask the users about this. Consequently, the follow-up item
should be retained in the SATS, but should be asked at a certain time after the delivery
of the assistive devices, for example, three months.

Since considerably more than 20 per cent of the informants gave a very satisfied
response to all the items of both samples, a marked ceiling effect was identified
(McHorney and Tarlov 1995). Other assistive technology instruments have the same
problem; the wheelchair outcome measure (Auger, Demers, et al., 2010), the
Psychosocial Impact of Assistve Devices Scale (PIADS) (Demers, Monette, et al., 2002)
and the QUEST 2.0 (Demers, Monette, et al., 2002). One way of solving this challenge
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could be to construct an unbalanced scale with more satisfied than unsatisfied response
alternatives. This would result in median values closer to the middle of the scale and
effectively increase the variance among the informants and the SATS’s responsiveness,
and so improving the ICC (Streiner and Norman, 2008). The fact that a ceiling effect
was identified in the present study, emphasizes the importance of integrating open-
ended questions that allow informants to give qualitative comments to the various
items, and to interpret these very carefully (Brazil, Cupido, et al., 2013).

In Paper 1 we recommended a qualitative study to investigate how informants interpret
the meaning of the different SATS items, for example, by applying a cognitive
interviewing technique (Willis, Reeve, et al.,, 2005), which could supplement the
Finnish SATS face and linguistic study of the instrument (Ahtola, Heinonen, et al.,
2011). This was subsequently carried out in a Danish study (Babatunde, Klitgaard, et
al., 2014), which concluded that items 1-4 of the SATS had low face-validity as the
items seemed to be unclear and that the informants interpreted them differently,
possibly due to double-barrel questions (Streiner and Norman, 2008). Items 5-9 had
high face-validity (Babatunde, Klitgaard, et al., 2014). Based on the results from the
Finnish face and linguistic study by Ahtola, Heinonen, et al. (2011) and the Danish
qualitative study by Babatunde, Klitgaard, et al. (2014) in addition to some of the
results from the SATS study (e.g. the follow-up item and high internal consistency),
there is a need to revise the SATS instrument. A factor analysis should be carried out
in order to establish the dimensionality of the items of the SATS and to see whether
there is a need for item reduction. Then the reliability of the revised instrument should
be established (De Vet, Terwee, et al., 2011).

The NOMO 1.0 study

The results of the present NOMO 1.0 study contribute to increased knowledge about
the psychometric properties of the NOMO 1.0 in terms of acceptability, applicability,
internal consistency, test-retest reliability, percentage of exact agreement, floor and
ceiling effects, and construct validity. With only few exceptions, the items were
acceptable to the informants who were able to answer the different questions included
in the instrument. The reliability of the three scales and the index was acceptable, as
with only some exceptions the values were above the recommended values.
Consequently, the NOMO 1.0 may be used for research interviews with adult powered
mobility device users.

The fact that the ICCs for almost all of the items of the frequency scale were above the
recommended level of 0.70, indicate that these items of the NOMO 1.0 have
satisfactory reliability. The result that the ICC values were above 0.70 for only two of
the items of the ease/difficulty scale may be caused by the probability that the
informants visit different grocery stores, shops, restaurants/cafes/pubs-/etc. and may
have thought of different places with different environmental challenges in the test and
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retest interviews when being asked to rate the degree of ease/difficulty. Previous research
also suggest thinking of different places as a possible cause (Brandt, Lofqvist et al., 2008;
Pettersson, 2014). In addition, more moderate ICCs may also be caused by informants’
difficulties to recall affective experiences (Kreuger and Schkade, 2008; De Vet, Terwee,
etal., 2011). As ease/difficulty refers to affective experiences and cognitive judgements,
it may be susceptible to mood differences at the two interviews. A study within the field
of subjective well-being has for example documented that such subtle events influenced
the results, and that 4 per cent to 34 per cent of the total variance were accounted for
by situation-specific factors (Kreuger and Schkade, 2008). One reason for the good
reliability of the frequency scale compared to the ease/difficulty scale may that the
Jfrequency scale focuses on reconstructing specific events and probably is less vulnerable
to current mood or environmental challenges at the time of the interview. As the ICC
values were above 0.50 for 15 of the 20 items of the ease/difficulty scale, and previous
studies claim that acceptable items are expected to demonstrate ICCs of 0.50 or higher,
our results may be thought of as suitable (Demers, Weiss-Lambrou et al., 2001; Brandt,
Lofqvist et al., 2008).

The fact that the Cronbach’s alpha values were above the recommended level of 0.70
may be because the scale consists of many items (De Vet, Terwee et al., 2011).
However, concerning the frequency items, with 133 of 190 inter-item correlations
<0.20 and item-total correlations <0.30 for six items, this indicates that the items of
the frequency scale are not part of the same construct (De Vet, Terwee, et al., 2011).
One reason for low inter-item correlation may be because the frequency scale is a broad
concept ranging from indoor activities like kitchen and household maintenance to
many different outdoor activities which represent different challenges when it comes to
mobility-related participation. The fact that the six components identified for the
frequency scale indicates a multi-dimensional scale, which means, for example, that a
sum score for the scale is not applicable because the summation process loses
information about the underlying separate components. On the other hand, presenting
one score for each component is an alternative (De Vet, Terwee, et al., 2011). As an
exploratory factor analysis is used in the early stages of research in order to generate
hypotheses about the relationship between the components, all relevant components
should be included (Tabachnick and Fidell, 2013). Further psychometric testing is
needed before a final conclusion can be reached. However, one can see the present
results as empirical results of the component structure of the frequency scale. Thus, a
hypothesis can be made, which in future studies can be tested by means of confirmatory
factor analysis. Unlike the frequency scale, the items included in the need for assistance
scale seem to be uni-dimensional, and a sum score for the scale can be made (De Vet,
Terwee, et al., 2011).
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The effectiveness study

Using the NOMO 1.0 instrument (Brandt, Lofqvist, et al., 2008), developed to
evaluate mobility device intervention in terms of mobility related participation in a pre-
post study, it was possible to follow the informants over the course of one year. The
main contribution that the effectiveness study makes is the finding that powered
mobility device interventions make mobility easier during participation and increases
the frequency of participation aspects such as buying groceries and going for a
walk/ride, and that the outcomes results varied regarding the sub-groups. Men, scooter
users, and users with poor self-reported health seem to benefit the most from the use of
powered mobility devices. The results further strengthen the available evidence that
powered mobility devices increase mobility-related participation in daily life among
adults with mobility restrictions (Brandt, Iwarsson, et al., 2004; Pettersson, Tornquist,
etal., 2006; Evans, Frank, et al., 2007; Hoenig, Pieper, et al., 2007; Auger, Demers, et
al., 2010; Lofqvist, Pettersson, et al., 2012; Samuelsson and Wressle, 2014). It may be
concluded from this that the devices seem to be effective and relevant in daily life for
the users, many of them being older people. The ease/difficulty scale seems to be the
central outcome of the study. However, the moderate ICC values of this scale show
that large and heterogeneous samples are needed in order to produce significant effects
(De Vet, Terwee et al., 2011). Further, ease/difficulty may also have other effects than
those found in this study, and should be investigated in future studies.

As identified in the service delivery process study (see Paper 1), it is possible that not
all of the steps of the service delivery process may have been carried out in all cases.
Nevertheless, the service delivery process seem to have resulted in powered mobility
device models that enable people with mobility restrictions to participate in daily life.
On the other hand, future research ought to investigate if the number of steps
completed in the service delivery process is associated with the effectiveness of powered
assistive devices.

One reason why the frequency of participation did not increase for more aspects in the
present study may be that adults have defined roles in daily life and usually continue to
do what they previously have been doing (Auger, Demers et al., 2010; Dijckers, 2010).
Moreover, existing research literature has concluded that buying groceries and going for
a walk/ride are two of the few participation aspects that usually increase in frequency
after powered mobility device provision. Consequently, an increase for more
participation aspects may not be expected (Hoenig, Pieper, et al., 2007; Edvards and
McClusky, 2010; Lofqvist, Pettersson, et al., 2012; Samuelsson and Wressle, 2014).
Still, a small but significant increase in the number (0.64 participation aspects) of
participation aspects performed after the provision of powered wheelchairs and scooters
was found. Such a small increase can rather be regarded as a matter of maintenance of
daily activity repertoire rather than an actual increase. Moreover, the changes varied
considerably among the informants, from an increase of up to ten aspects to a decrease
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of six participation aspects performed, indicating that not all users benefit equally from
the powered mobility device interventions. Nevertheless, even if the results did not
identify other participation aspects and only a small increase in the number of
participation aspects performed, the results show that, to a great extent, the users were
able to do what they intended to do and had previously done with their powered
mobility devices.

Men seem to benefit more from the intervention than women, which support previous
research (Brandt, Iwarsson, et al., 2004; Auger, Demers, et al., 2010). One explanation
may be that women appear to use their mobility devices less than men while being away
from their homes (Auger, Demers, et al., 2010), and that men use their powered
mobility device more for prioritized and different aspects than women (Brandt,
Iwarsson, et al., 2004). Another explanation may be that men have better powered
mobility device driving skills than women resulting in more use of the devices (Hall,
Partnoy, et al., 2005). However, there was a tendency for women to perform all the
participation aspects more frequently than men, both before and after the powered
mobility device intervention. For example, at baseline women were buying groceries
more frequently than men, while at follow-up there were no gender differences,
indicating that the powered mobility device use had a greater impact in terms of
increased frequency on men compared to women when buying groceries. Further,
compared to the women there was a tendency for men to achieve easier mobility
between baseline and follow-up, resulting in significant differences for more
participation aspects compared to women. While we have some knowledge about
gender differences, more information is needed in order to fully comprehend gender
differences concerning powered mobility device use.

The finding that the impact of the powered mobility devices seems to be larger for
people aged 61-79 years than for the other age groups may be explained by the fact that
a larger percentage of these informants lived alone compared to those in the youngest
age group. Thus, they presumably had less people to assist them in aspects such as
buying groceries. Concerning informants younger than 61 years, more powered
wheelchair users and having more health problems compared to others may have made
them more dependent on the person(s) they lived with. Therefore, the powered
mobility devices may have had relatively little impact on the youngest age group’s
participation aspects. Furthermore, the oldest age group did not seem to benefit from
the powered mobility device intervention to a great extent. Previous research has shown
that very old mobility device users use their powered mobility devices to a lesser extent
than younger age groups (Brandt, Iwarsson, et al., 2004), which may reflect that very
old people generally are less active than the younger ones. Perhaps the users of powered
mobility devices do not want to get out as much as the younger ones, but on the other
hand, perhaps they want to go out more, but cannot of unknown reasons.
Consequently, more knowledge is needed about the different age groups and the use of
powered mobility devices.
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Service delivery process of assistive devices

Service delivery process study

Studies within the field of powered mobility have generally been concerned with the
assistive devices and with less focus on the service delivery process. This study is a step
towards a better understanding of the impact the service delivery process has on the
effectiveness of powered mobility devices.

The main contribution of the service delivery process study is the finding that the
service delivery processes in terms of time use differ between the two national samples
studied. Another important finding is that the user satisfaction regarding the different
aspects of the service delivery process was generally high, and was not associated with
the time use in the service delivery process.

The fact that the informants’ satisfaction with the various steps of the service delivery
process were high in both the Danish and Norwegian samples may indicate that the
occupational therapists and physiotherapists in these countries generally do a good job
regarding scooter provision, which is supported by other studies (Jedeloo, De Witte et
al., 2002). Federici and Borsci (2014) concluded that there was a strong correlation
between a high degree of user satisfaction with the processes and user perception of the
existence of high quality service delivery processes, which support that the service
delivery processes probably have been of reasonably high quality in both countries. One
explanation for no differences in user satisfaction between the two national samples
could be the fact that most of the time in the service delivery process was spent on
assessments and administration, neither of which is visible or important for the users
in the sense of knowing the professional appraisals and judgments before a final
conclusion. Thus, this does not impact user satisfaction. The fact that a ceiling effect
was found in the SATS study, which reduces the instrument’s responsiveness, may be
one explanation why it was difficult to detect an association between user satisfaction
and the time spent on different steps of the service delivery process and also to detect
differences between the two national samples.

One may wonder about what is being measured when we ask users to rate their
satisfaction because of the fact that there were no differences in user satisfaction between
the two samples in spite of differences in the time spent on different aspects of the
service delivery process. Moreover, according to Donabedian’s model the results were
unexpected. There is some evidence that interpersonal attributes in terms of the
psychosocial interplay between the therapist and the user is a key determinant of user
satisfaction regarding the services (Lian and Wilsgaard, 2005; Mathiesen, Freil, et al.,
2007; Hush, Cameron, et al., 2011; Suhonen, Papastavrou, et al., 2012). One
explanation for this is that the users are incapable of assessing the technical aspects of
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the service delivery process because of their lack of knowledge of this aspect of the
services, and that their evaluation therefore may be affected by other factors, such as
the extent that the therapists are willing to answer questions, or even their politeness
(Mathiesen, Freil et al., 2007). Consequently, user satisfaction may be more dependent
on the user/therapist relationship than on the time spent in the service delivery process.

Based on this, it may be questioned whether user satisfaction within the service delivery
process (as opposed to user satisfaction with the assistive devices) is an outcome in terms
of effects on the lives of users and their environments (Jutai, Demers, et al., 2005), or
rather a quality indicator and hence, evidence for more or less successful service delivery
processes (Dittmar, 1997; Donabedian, 2003; Jutai, Demers, et al., 2005; Lenker,
Fuhrer, et al., 2010). Satisfaction with the service delivery processes as a quality
indicator may act as an intermediate factor, which has an impact on real outcomes,
such as effectiveness in terms of performance of activities and overall satisfaction with
the assistive devices.

The conclusions in a qualitative study by Gramstad, Storli, et al. (2014) challenge the
notion of satisfaction with the service delivery process as being measurable, as there may
be several complicated reasons for older people not to acknowledge unsatisfactory
experiences in the service delivery process. If so, this may also explain why there was no
significant association between user satisfaction and the time spent in the service
delivery process in our study. However, we have no information to support the
conclusions made by Gramstad, Storli, et al. (2014).

The finding that the assessments and administration were done in almost all the cases
in both the Danish and Norwegian samples, and that selection of model, driving tests,
individual adaptation of the device, follow-up services and other activities were carried
out to a varying degree, are partly supported by other studies. For example, a study by
Evans et al. (2007) concluded that users were concerned that they would not be assessed
in time for changing needs. The question is whether all the steps need to be carried out
in all the cases. Future studies are needed to investigate this.

The fact that follow-up was ignored in about half of the cases in the study perhaps
indicates a problem since follow-up is important in order to ensure that the scooter
functions appropriately over time (Jedeloo, De Witte, et al., 2002; Evans, Frank, et al.,
2007; Scherer, Jutai, et al., 2007). On the other hand, the time-span between the
delivery of the scooter and the time registration may have been too short in some cases
for follow-up to take place. Yet, as identified in 30 per cent of the cases in a Swedish
study on manual wheelchairs and wheeled walkers covering a period of 12 months,
there may not have been a need for follow-up (Samuelsson and Wressle, 2008).
However, we have no information to support this. Nevertheless, the fact that user
satisfaction was lowest concerning follow-up services coincides with findings in other
studies measuring satisfaction with the service delivery process of powered wheelchairs
(Wressle and Samuelsson, 2004; Brandt, Kreiner, et al., 2010), indicating that high
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satisfaction scores on follow-up services are unusual. On the other hand, the satisfaction
scores with the follow-up item were still fairly high. One reason for this may be due to
users’ lack of acknowledgement of unsatisfactory experiences (Gramstad, Storli et al.,

2014).

Donabedian’s conceptual model

Based on experiences by Donabedian (2003) and the review by Hoenig, Lee, et al.
(2010), one of the aims of this thesis was to investigate whether Donabedian’s
conceptual model for quality assessment is applicable when scooters are provided to
adult users in a Nordic context.

The result that more time was spent on assessments, administration and total time in
the service delivery process of the Danish compared to the Norwegian sample, and the
fact that there are structural differences in terms of different rules between the two
countries supports that the structure predicts the processes (Donabedian, 2003).
However, with no differences in effectiveness and user satisfaction between the Danish
and Norwegian samples of scooter users, the assumptions that the structure and the
service delivery process predict the outcomes are not supported.

The fact that some users must pay a part of the cost of the scooter is one important
explanation how structural differences seem to predict the time spent in the service
delivery process. In this thesis, 34 (68%) of the informants had paid part of the cost of
the scooter themselves which means that the Danish therapists must decide who is
eligible to receive the scooter free of charge and who is not. In Denmark, the therapists
must do the assessments extremely thoroughly in order to reach a correct decision
because the decision has economic consequences for the user. In addition, they need to
spend a great deal of time documenting the service delivery process thoroughly, while
this amount of documentation is not needed in Norway. Consequently, it is reasonable
to think that the differences in rules (structure) between Denmark and Norway
concerning scooters is an important reason for more time spent on the different steps
of the service delivery process in the Danish sample. This explanation is supported by
a previous Danish study, which concluded that the time spent on the service delivery
process had increased on average by 76 per cent since the new rules were implemented
in 2008 (Mindegaard and Andersen, 2011).

The finding that the informants in Denmark had more health problems and had more
assistive devices before they received the scooter, indicate that the criteria for being
provided a scooter are stricter in Denmark compared to in Norway. This could also be
another explanation for why more time was spent on the steps of the service delivery
process in Denmark. Unlike the informants of the Danish sample, many of the
informants in Norway lived in rural areas. In these small communities the therapists
probably know most of the users personally and therefore also their health situation
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reasonably well, possibly resulting in less extensive documentation. This could explain
why less time was spent on assessments, administration and total time in the Norwegian
compared to the Danish sample. Consequently, it is important to investigate whether
stricter rules in Denmark compared to Norway, or tacit knowledge have any influence
on the time spent in the service delivery processes of scooters in the two countries.

In spite of the fact that our results support that structure predicts the process, other
aspects of structure than the rules can perhaps explain the time differences between the
two samples. Differences between the two countries in terms of rehabilitation staffing,
leadership, and equipment would influence the structure (Needham and Koruplu,
2010). Another possibility is differences in experiences in assessing users for assistive
device solutions between the therapists involved in this study. However, we have no
information to support this.

The result that neither differences in rules nor differences in time seem to predict the
outcomes in terms of user satisfaction and effectiveness, can be explained by too small
differences between the service delivery systems of the two countries. In all the Nordic
countries experienced occupational therapists or physiotherapists usually do the
assessment of users thoroughly, and in cooperation with the users, testing different
models of powered mobility devices with great skills in order to find a device that fits
the users’ needs (NUH-Nordic centre for Rehabilitation Technology, 2007). In other
countries like between Latvia and Sweden the structural differences are larger, which
may affect how the service delivery process is realised in practise (Kylberg, Lofqvist, et
al. 2014). Perhaps comparing the outcomes in terms of effectiveness and user
satisfaction with countries with larger structural differences would give other results?
Future research is needed in order to answer this question.

The results do not support that structure or process predict the outcomes in terms of
user satisfaction with the service delivery process and effectiveness of the interventions,
except for the fact that Danish informants increased their frequency buying groceries,
doing the laundry, cleaning, shopping, and posting letters more than the Norwegian
informants. Still, there were no differences regarding the other participation aspects.
Based on Donabedian’s conceptual model and the review by Hoenig, Lee, et al. (2010),
our anticipations that structural difference, and the differences in time spent on the
service delivery process predict the outcome in terms of user satisfaction and
effectiveness are not supported by the present results.

Based on the results in this thesis, one should be careful to make conclusions, and await
the results from testing in other contexts and within other fields of assistive devices
before reaching strong conclusions. With robust research based on several projects
pointing in the same direction, the situation would be quite different. On the other
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hand, the results of the present thesis contribute to some understanding of the
relationship between the key elements of Donabedian’s conceptual model within
assistive technology, and the results should inspire to further testing of this relationship.

Methodological considerations

As the informants of the project were recruited based on consecutive sampling from
different sources, the informants represented a variance in terms of urban and rural
areas, amongst other things. However, when interpreting the results it should be kept
in mind that neither of the samples was nationally representative for the populations of
powered mobility device users. Moreover, not all the Nordic countries were represented
in the studies as no Swedish or Icelandic informants participated. Moreover, the
Danish, Finnish and Norwegian informants were not included in all studies. Therefore,
the results of this thesis cannot be generalized to all powered mobility device users in
the Nordic countries.

One limitation to the recruitment of the informants is that no standardized assessment
was used to evaluate their cognitive functioning due to practical reasons. On the other
hand, the case managers had good knowledge about the potential informants, and with
their longstanding professional experience, it was believed that they were capable of
making a valid selection.

De Vet, Terwee, et al. (2011) emphasize that reliability is a characteristic of an
instrument used in a population. Consequently, if the SATS and the NOMO 1.0 are
to be used in other cultures and for other types of devices or user groups, further
psychometric testing should be carried out.

Telephone interviews were chosen for the SATS study and part of the service delivery
process study because this method has been found to be reliable for investigations
within assistive technology (Auger, Demers, et al., 2010). Telephone interviews are less
time consuming than face-to-face interviews (Holbrook, Green, et al., 2003) and give
access to broad geographical area at a lower cost. On the other hand, telephone
interviews may have some disadvantages, one of which may be the reduction of social
cues. The interviewer does not see the informant, so the body language cannot be used
as a source of extra information. However, social cues as voice and intonation are still
available. Although social cues are reduced, enough social cues usually remain while
doing a telephone interview without a hindrance (Opdenakker, 2006). As for the data
collection made in telephone interviews (questionnaires mailed to the informants on
beforehand) and during home visits the informants were shown the different response
alternatives to the questions, which probably helped the informants to get an overview
of the response alternatives and to select the appropriate one. During the home visits
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the informants had the opportunity to observe the users and his/her surroundings to
see whether, for example, a spouse tried to influence the responses made by the
informants. If so, the interviewer could politely ask him/her to refrain from doing so.

A limitation of the SATS study is that no information about possible changes in the
informants’ situations between the test and retest was collected in Finland. Changes
could have affected the informants’ responses and these informants should have been
excluded from the study (Streiner and Norman, 2008). However, the chance for such
changes to happen during the maximum of 18 days interval between the interviews is
small, and is probably the reason why a question about this has not been asked in other
test-retest reliability studies (Mills, Holm, et al., 2007; Auger, Demers, et al., 2010;
Patterson, McDonald, et al., 2014). In Denmark, to assure that the informants did not
have access to the results from the first interview when the interviews were repeated,
their SATS forms were returned by mail immediately after the first interview. In
Finland, this procedure was not applied, but a closer inspection of the collected data
showed that no informants gave exactly the same responses in the two interviews.
Consequently, there is no reason to believe that the slightly different modes of
administration affected the results.

A noteworthy strength of the effectiveness study is the prospective design, and that the
sample was diverse and large enough to allow for valid sub-group analyses. A possible
limitation of the effectiveness study may be the one year period between the baseline
and follow-up due to the risk of negative incidences during the period that may have
influenced on the results. However, a previous study showed that a four month follow-
up interval gave the same results as a one year follow-up (Lofqvist, Petterson et al.,
2012). Moreover, an interval of more than one year may be considered a strength of
the present thesis as Gitlin, Luborsky, et al. (1998) defined the initial six months after
powered mobility device provision corresponding to an initial use period, while the
stage beyond the first year delineates expert use. In this thesis, it was believed that expert
use is necessary for a valid evaluation of the effectiveness of powered mobility device
interventions.

Concerning the effectiveness study and in contrast to studies by Hoenig, et al. (2007)
and Auger, et al. (2010) with similar results, our study was a “before and after
comparison” and not a randomized controlled trial, which may be considered as a study
limitation (Cochrane, 1973). However, a controlled design would require providing
the powered mobility devices to some users and not to others, and since the legislation
in the Nordic countries entitles persons with disabilities to assistive devices mostly free
of charge (NUH-Nordic centre for Rehabilitation Technology 2007), such research is
not possible due to legal and ethical reasons (Djulbegovic and Hozo, 2002).
Furthermore, according to Djulbegovic and Hozo (2002) randomized controlled
studies should be undertaken only if there is substantial uncertainty about which
intervention would benefit a person most. With few exceptions we found moderate to
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large positive changes after powered mobility device interventions. Since the results
from previous research are pointing in the same direction, there can be no substantial
doubt of the effectiveness of powered mobility devices regarding mobility-related
participation in daily life (Benson and Hartz, 2000).

In the effectiveness study, the lack of information about the outdoor environment
barriers such as high curbs, uneven pavement, and hills may be considered a study
limitation. Environmental barriers may have caused accessibility problems, possibly
contributing to the explanation of the variation in number of participation aspects
performed (Brandt, Iwarsson, et al., 2004). Edvards, et al. (2010) concluded that less
than two thirds of the informants agreed that they could access most locations when
using their powered mobility device, indicating the presence of barriers to some
informants. On the other hand, Evans, Frank, et al. (2007) reported that reasons for
infrequent use did not relate to environmental barriers. Brandt, Iwarsson, et al. (2004)
concluded that apart from visiting family and friends, physical barriers did not play a
pronounced role in performing other participation aspects. One explanation may be
that the users have adapted their behavior by choosing routes without physical barriers
or by going to accessible places rather than to places they really want to go to (Finge,
Iwarsson, et al., 2002). In contrast to shops and restaurants, the specific homes of family
and friends cannot be replaced by another. In this thesis, as users who had moved to a
different environment (a new house/flat) between baseline and follow-up were excluded
from the analyses, the physical environment was considered to be a stable factor during
the one year study period.

Concerning all studies, the number of interviewers may also be a limitation of the thesis
because interviewers with different levels of experience from using standardized
instruments could have influenced the variance error (Slaug, Schilling et al., 2012).
However, the interviewers in this study were all trained to perform the interviews. Apart
from the Norwegian data collection for the SATS study, there was no information
indicating that the other interviews were performed in a sub-optimal way or differently
in the three countries. For scientific purposes it is preferable to have a small number of
trained interviewers in order to maximize reliability. The fact that the present thesis
had many interviewers simply reflects the complex reality of the clinic setting (De Vet,
Terwee, et al., 2011). That is, since the SATS and the NOMO 1.0 will be used by
numerous interviewers and not only in ideal research circumstances by trained
researchers, the number of interviewers may be considered a strength (Iwarsson and
Isacsson, 1996).
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Conclusions and Implications

Conclusions

This thesis has contributed to the methodological development in the field of assistive
technology and has generated new knowledge about the effectiveness and the service
delivery process when powered mobility devices are provided to adult first time users
in a Nordic context. Some of the results have been used to investigate the relationship
between the three key elements of Donabedian’s conceptual model when scooters are
provided to users from two Nordic countries, Denmark and Norway.

As most of the results from the psychometric testing of the SATS and NOMO 1.0 were
above the recommended levels, both instruments can be reliably administered in studies
among adult users of powered mobility devices in Nordic context. The factor analysis
of the need for assistance and frequency scales of the NOMO 1.0 identified uni-
dimensionality for the first scale and multi-dimensionality for the other. However,
further psychometric testing is required for the NOMO 1.0 regarding the validity. As
for the SATS, the instrument needs to go through a basic investigation of its validity.
There is a need to consider the wording of the items in order to avoid, for example,
double-barrel questions. A factor analysis should be carried out in order to establish the
dimensionality and to see if there is a need for item reduction. In other words, a revision
of the instrument is needed. Concerning the NOMO 1.0, (further validity studies) a
confirmatory factor analysis is needed. Reliability and validity studies are needed for
the study-specific questionnaires used in the SATS study. All three instruments need to
be psychometrically tested in other user groups of assistive devices than powered
mobility devices and in other cultures than the Nordic countries.

Supporting previous research, this thesis showed that the powered mobility device
interventions increase mobility-related participation in daily life among adult users in
a Nordic context. Mobility became easier for several aspects, and buying groceries and
go for a walk/ride were carried out more frequently. Men, scooter users, and users with
poor self-reported health seem to benefit the most from the interventions.

Assessments and administrative work were accomplished in almost all the cases, while
the other steps of the service delivery process were carried out to a various degree when
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scooters were provided to users in Denmark and Norway. More time was spent on
assessments, administration and total time in the Danish sample. The user satisfaction
with different aspects of the service delivery process was high. However, there was no
association between time spent in the service delivery process and use satisfaction and
effectiveness.

The finding that there were differences in time spent on the service delivery process
between samples from two countries with structural differences confirm the assumption
that structure of the services predicts the time spent in the service delivery process.
Different rules regulating the area seem to be an important explanation for the time
differences. The expected association between the structure, the time spent in the
service delivery process and the outcomes in terms of user satisfaction with the service
delivery process and effectiveness was not found.

Implications for practise

Assessment instruments of high quality are needed in order to generate necessary
knowledge in the field of assistive technology (Lenker, Scherer, et al., 2005). This thesis
contributes to methodological development of the SATS and the NOMO 1.0., which
can be used in studies within the field of powered mobility devices within the Nordic
countries. It should be kept in mind that, due to moderate ICC values to the
easeldifficulty scale og the NOMO 1.0, fairly large and heterogeneous samples are
needed.

Policy makers responsible for the assistive technology systems need to consider the
efficient use of financial resources when they plan the services. The conclusion that the
national differences in regulations seem to be an important explanation for the time
differences in the service delivery process in this thesis, is something politicians should
bear in mind when they want to implement new regulations within the field of powered
mobility devices. Changes may have unintended consequences.

This thesis contributes to the evidence of the effects of powered mobility devices to
adults with mobility restrictions. Participation in daily life includes activities in and
outside the home. Therefore, people with disabilities need support to maintain a variety
in their repertoire of participation aspects. The results that the interventions increase
the mobility-related participation in daily life is a piece of evidence that indicate that
such support is achieved and that investing in powered mobility devices is important
for the users” health and well-being (World Health Organization WHO and The
World Bank, 2011).
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Implications for future research

In spite of satisfactory psychometric properties of the SATS and the NOMO 1.0,
further psychometric testing of the instruments is needed. The NOMO 1.0 needs
further testing for construct validity in terms of a confirmatory factor analysis in order
to test whether the data fit a predetermined component structure (De Vet, Terwee, et
al., 2011).

Concerning the SATS, the instrument needs first of all to be revised. Secondly, a
qualitative study to investigate how informants interpret the meaning of the different
SATS items is recommended, for example, by applying a cognitive interviewing
technique (Willis, Reeve, et al., 2005). As a third step and in order to investigate the
component structure of the instrument, an explorative factor analysis should be carried
out. Further reliability studies to investigate the revised instrument’s acceptability,
applicability, internal consistency, test-retest agreement, percentage of exact agreement,
and floor/ceiling effects should be carried out. The same should be carried out for the
study-specific instruments used in this thesis.

The SATS was constructed to assess the service delivery process of all kinds of assistive
devices, while the NOMO 1.0 was constructed to evaluate the effectiveness of mobility
assistive devices. Consequently, the instruments should also be tested with other user
groups than powered mobility device users before being used in research studies with
these groups. It is important to compare the results between countries with different
service delivery systems. Therefore, psychometric testing of the instruments with user
groups outside the Nordic countries should be carried out if they are to be used in other
countries.

The service delivery process is important in order to ensure that the users are provided
with assistive devices that meet their needs. To get a better understanding of the role of
the service delivery process, there is a need to investigate if the number of steps
accomplished in the service delivery process is associated with the effectiveness of
assistive devices, and if some of the steps of the process are unnecessary for some of the
user groups.

More knowledge is needed about the effects of powered mobility devices related to the
different age groups, and researchers should take steps to plan and carry out studies
within this field. The results may contribute to a further explanation to why some age
groups seem to benefit more from powered mobility devices than others.

In today’s society, evidence of effectiveness is often not enough. As much emphasis is
put on the economic consequences of different services, including assistive technology,
there is a need to investigate the efficiency of systems and interventions (Donabedian,
2003). For example, cost benefit studies are needed within the field of assistive
technology.
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Norsk sammendrag / Norwegian
summary

Bakgrunn

A kunne bevege seg rundt omkring er en forutsetning for 4 utfore ulike aktiviteter i
hverdagen. Sykdom og skade kan fore til bevegelsesvansker og funksjonsnedsettelse hos
den enkelte. Tilgang til hjelpemidler er viktig for personer med bevegelsesvansker fordi
hjelpemidlene kan kompensere for brukernes funksjonstap, og brukes i dag av mange,
ikke minst eldre mennesker. Verdens helseorganisasjon WHO vektlegger det &
inkludere den eldre befolkningen og skape forutsetninger for at eldre ogsd kan vere
aktive og delaktige i samfunnet. I og med at eldre mennesker i gjennomsnitt har flere
kroniske sykdommer og flere funksjonsnedsettelser enn den gvrige befolkningen, vil en
aldrende befolkning gi noen utfordringer pi hjelpemiddelomridet i de kommende
arene. I de nordiske landene brukes det i dag mange ressurser pa hjelpemidler, og en
okning i antall eldre vil bety at flere vil ha behov for hjelpemidler i drene framover.

For & sikre en effektiv ressursutnyttelse, er det viktig & evaluere hvilken nytte brukerne
har av hjelpemidlene. Dessuten er det viktig & identifisere hva som karakteriserer de
som har nytte av hjelpemidlene og de som ikke har det. Likeledes er brukernes
evalueringer av tjenestene viktige fordi slike evalueringer kan informere og rettlede
beslutningstakere og fagfolk blant annet til 4 identifisere optimale mater a organisere
og utfore tjenestene pd. For & evaluere disse tingene, trengs det instrumenter av hoy
kvalitet og med kjente psykometriske egenskaper. I denne avhandlingen er det tatt
utgangspunke i brukere som har fite utddnt en elekerisk rullestol med manuell styring
(scooter) eller joystick styring (elektrisk rullestol) i tre nordiske land: Danmark, Finland
og Norge.

Donabedian’s model for kvalitetsundersokelser er sentral i avhandlingen. Modellen
beskriver tre ulike faktorer: struktur, prosess og outcome. Ifplge Donabedian selv og en
litteraturgjennomgang innenfor forskning blant slagrammede, er det en sammenheng
mellom de tre faktorene ovenfor: struktur predikerer prosess og outcome, mens
prosessen ogséd predikerer outcome. Structure omfatter infrastrukturen for tjenestene og
omfatter blant annet regelverket som styrer omradet. P4 hjelpemiddelomradet gjelder
dette reglene som bestemmer hvem som kan fi/ikke fi lane hjelpemidler fra det
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offentlige. Process omfatter det som foregar mellom fagfolkene og den enkelte bruker.
Pa hjelpemiddelomridet gjelder dette for eksempel utredninger, utprovinger av ulike
typer hjelpemidler, testkjoring av elektriske rullestoler og scootere, nevendige
tilpasninger av hjelpemidlene, oppfolgingen som gis etter at hjelpemidlet er tatt i bruk.
Administrative arbeid er ogsd en del av prosessen. Outcome er sluttresultatet av en
formidlingsprosess. P4 hjelpemiddelomradet omfattes dette blant annet av hvilken
nytte brukerne har av hjelpemidlene sine. Brukertilfredshet tilhorer ogsa innenfor
denne gruppen.

Ett av malene i denne avhandlingen er 4 undersgke de psykometriske egenskapene til
to sentrale instrumenter i avhandlingen: Satisfaction with the Assistive Technology Services
(SATS) og the Nordic Mobility Related Outcome Evaluation of Assistive Device
Intervention (NOMO 1.0).

Et annet mél er 4 undersoke hvilken nytte de ulike informantene har av hjelpemidlene
i form av lettere utforelse og ekning i antall og utferelse av aktiviteter i hverdagen, malt

med NOMO 1.0.

Det er ogsé ett av formélene med denne avhandlingen & beskrive tidsbruken og hvem
gjor hva i formidlingsprosessen (studiespesifikt instrument), samt brukernes tilfredshet
med ulike aspekter ved prosessen (tilfredshet malt med SATS). Videre er det et mal &
undersgke hvordan ulike hjelpemiddelsystemer pavirker formidlingsprosessen og
resultatene av den.

SATS er konstruert for & evaluere brukernes tilfredshet med ulike aspekter ved
hjelpemiddelformidlingen: Tilgjengelighet til fagfolkene, informasjon om hjelpemidler som
er gitt, koordinasjon mellom fagfolkene, fagfolkenes kunnskaper om hjelpemiddellosninger,
ventetiden, brukernes mulighet til d delta i formidlingsprosessen, opplering i bruken av
hjelpemidlet, oppfolgingen etter at hjelpemidlet er tatt i bruk, alt i alt, hvor fornoyd er du
med formidlingsprosessen i denne saken. Brukerne blir bedt om 4 besvare sporsmalene ut
ifra en fem punkt skale fra 1=svaert misforneyd til 5=svert forneyd. Det foreligger ogsa
et vet ikke svar alternativ. For mer informasjon, se Paper 1.

NOMO 1.0 er konstruert for & evaluere nytten av forflytningshjelpemidler, og bestar
av fire ulike skalaer: 1) behov for hjelp fra andre under forflyming, 2) hvor ofte utfores ulike
aktiviteter i dagligliver (20 aktiviteter); 3) hvor lett/vanskelig det er d forflytte seg nar
aktiviteter i dagliglivet ufores (de samme 20 aktivitetene; og 4) antall utforte aktiviteter
(indeks). Informantene intervjues to ganger. Det forste intervjuet skjer i det de er i ferd
med 4 fi utint et forflytningshjelpemiddel. Det andre intervjuet skjer etter at
informantene har brukt forflytningshjelpemidlet minst 3-4 méneder. Forskjellen
mellom det forste og det andre intervjuet gir et utykk for nytten av
forflytningshjelpemidlet. For mer informasjon, se Paper 2.

Delstudiene i avhandlingen omfattet voksne brukere som har fitt utlint en elektrisk
rullestol eller scooter for forste gang. Informantene ble rekruttert fra Odense kommune
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i Danmark, fra 10 av 20 sykehus distrikter i Finland, og fra 8 av 19 fylker i Norge. En
oversikt over de ulike delstudiene og datainnsamlingen er presentert i Tables 2 og 3,
samt Figure 1 ovenfor.

Delstudie 1 (Paper 1)

I delstudie 1 undersgkte vi de psykometriske egenskapene til SATS instrumentet i form
av test-retest reliabilitet og agreement blant voksne brukere av elektriske rullestoler og
scootere i danske og finske utvalg. De samme informantene ble stilt de samme
spersmalene i to telfonintervjuer med ca to ukers mellomrom av samme intervjuer.
Reliabilitet, andel exact agreement, intern konsistens og floor/ceiling effekt ble
undersgkt. Resultatene viste at de fleste verdiene var innenfor anbefalte nivaer.

Studien viste at resultatene til SATS instrumentet var sammenlignbare med andre
instrumenter innenfor hjelpemiddelomradet og at SATS kan benyttes i
telefonintervjuer blant brukere av elektriske rullestoler og scootere. Imidlertid,
revidering av instrumentet og ytterligere psykometrisk testing av instrumentet er
nodvendig.

Delstudie 2 (Paper 2)

I delstudie 2 undersgkte vi test-retest reliabilitet og agreement, samt
konstruksjonsvaliditet til NOMO 1.0 blant voksne brukere i danske, finske og norske
informanter med elektriske rullestoler og scootere. Instrumentets generelle akseptanse,
lett/vanskelig skalaens anvendelse, intern konsistens, test-retest reliabilitet, andel exact
agreement, floor/ceiling effekter ble undersekt. En faktor analyse ble gjennomfert for &
underspke instrumentets konstruksjonsvaliditet. Data i forbindelse med test-retest
reliabilitet og agreement delen ble innhentet ved hjelp av to intervjuer med ca to ukers
mellomrom.

Resultatene viste at reliabiliteten var akseptabel, og med de fleste verdiene innenfor
aksepterte verdier. Faktor analysen identifiserte en komponent for behov for hjelp fra
andre skalaen, og seks komponenter for hvor ofte skalaen. I fremtidige studier ber
instrumentet testes for sensitivitet og ytterligere validitetstesting.
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Delstudie 3 (Paper 3)

I delstudie 3 ble det undersgkt hvilken nytte voksne danske, finske og norske
informanter har hatt av sine elektriske rullestoler og scootere i et ettars perspektiv.
Gjennomsnittsalderen for informantene var 69 ar. Resultatene viste at det ble lettere &
utfere mange aktiviteter, og at innkjop av dagligvarer og kjore pa tur ble utfort oftere
enn for informantene fikk hjelpemidlene. Antall utferte aktiviteter okte litt, men ikke
i samme omfang. At informantenes gjennomsnittsalder var 69 ar (noe som betyr at
halvparten av informantene var eldre enn 69 ar) viser at den eldre delen av befolkningen
ser ut til 4 ha god nytte av elektriske rullestoler og scootere. Angiende alder, gruppen
61-79 ar ser ut til 4 ha mest nytte av disse hjelpemidlene. Basert pa positive endringer
for flest aktiviteter viser resultatene at menn, scooter brukere og brukere med darlig
selvrapportert helse har mest nytte av de elektriske rullestolene og scooterne.

Studiens resultater styrker bevisene for at elektriske rullestoler og scootere oker
deltakelsen i dagliglivet for voksne mennesker med nedsatt funksjonsevne.

Delstudie 4 (Paper 4)

I delstudie 4 undersgkte vi hvem som gjorde hva og hvor mye tid som ble bruket pé de
ulike oppgavene i formidlingsprosessen. Undersgkelsen som omfattet voksne
informanter med scootere fra Danmark og Norge. I begge landene formidles
hjelpemidler stort sett gratis til brukerne. Det er en viktig forskjell mellom Danmark
og Norge med hensyn til scootere. Fra 2008 og basert pa funksjonsvurderinger, fir en
del brukere i Danmark et tilskudd tilsvarende 50 prosent av kostnaden til scooteren
selv dersom den defineres som et forbruksgode (som for eksempel en oppvaskmaskin)
og ikke et hjelpemiddel. I Norge fir personer som fyller inngangsvilkarene scooteren
gratis.

Resultatene viste at mer tid ble brukt pa utredninger, administrasjon og total tid i det
danske sammenlignet med det norske utvalget. Utredninger og administrative oppgaver
var gjennomfort i alle sakene, mens utpreving, testkjoring, nedvendige tilpasninger av
scooteren, og oppfelging var utfert i variabel grad. I alt 68 prosent av de danske
informantene hadde betalt deler av kostnadene til scooteren med egne penger. En viktig
arsak til forskjellen i tidsbruken mellom det danske og norske utvalget skyldes den nye
regelen som danskene innforte i 2008. Det nye regelverket medforer at fagfolkene i
Danmark ma gjore utredningene veldig noye for & bestemme hvem som fir scooteren
gratis og hvem som mé betale store deler av kostnadene selv. I og med at avgjorelsene
kan péiklages md de danske fagfolkene registrere sine vurderinger meget ngye, noe som
ikke er pdkrevd i like stor grad i Norge. Forklaringen stottes av en tidligere dansk studie
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som konkluderte med at tidsbruken i formidlingsprosessen hadde okt i gjennomsnitt
med 76 prosent etter at den nye regelen ble innfort. Resultatene stotter pistanden om
at strukeurelle forskjeller forer til forskjeller i formidlingsprosessen, i dette tilfelle
forskjeller i tidsbruken mellom det danske og norske utvalget.

Oppsummering

Denne avhandlingen gir et viktig bidrag til kunnskapen om de psykometriske
egenskapene til bide SATS og NOMO 1.0 instrumentet. Det betyr at man med storre
trygghet kan tolke resultatene nir disse to instrumentene benyttes i fremtidige studier
pa hjelpemiddelomridet.

Denne avhandlingen kaster ogsa lys over hvilken nytte brukerne har av elektriske
rullestoler og scootere. Disse hjelpemidlene ser forst og fremst ut til a gjore
forflytningen lettere, ikke minst for de eldre brukerne. Selv om innkjep av dagligvarer
og 4 gi pd tur gjores oftere, ser det likevel ut for at brukerne utforer de samme
aktivitetene og i samme omfang som tidligere.

De viktigste bidragene til denne avhandlingen er 4 tilfere hjelpemiddelomradet
kunnskaper om hvem som gjor hva i formidlingsprosessen av elektriske rullestoler og
scootere til voksne brukere. Det er verdt & merke seg at strukturelle forskjeller mellom
Danmark og Norge ser ut til 4 ha pavirkning pa tidsbruken i formidlingsprosessen.
Dette er kunnskap som politikere ber tenke over nar de ensker 4 innfere nye regler pa
omridet. Nye regler kan bety mindre effektive prosesser.

I denne avhandlingen har malgruppen vart brukere av elektriske rullestoler og scootere.
I framtidige studier bor man undersgke hvilken nytte brukerne har av hjelpemidlene
og hva som skjer i formidlingsprosessen nir andre hjelpemidler enn elektriske rullestoler
og scootere formidles til brukerne. Man ber sammenligne resultatene med andre land
med storre strukturelle forskjeller enn det som er tilfelle mellom de nordiske landene.
Det vil bidra til & gi et mer helhetlig bilde av hjelpemiddelomradet og vil vere viktige
innspill nar den fremtidige hjelpemiddelpolitikken skal utformes i ulike land.
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