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ABSTRACT

Background: Knowledge of the concurrent presence and longitudinal variations in
disability in people with multiple sclerosis (MS) is lacking. Furthermore, the perceived
impact of MS on health, which takes into account predictors of an increased impact, is
not fully investigated. The variation in perceived needs of health-related services and
satisfaction with care over time in people with MS has not been explored.

Aims: The overall aims of this thesis were to explore functioning and disability,
perceived impact of MS on health, perceived needs and satisfaction with care, including
variations over two years, in people with MS at an outpatient MS specialist clinic.
Methods: The 219 people with MS included were followed up every six months over a
two-year period by means of tests and questionnaires regarding cognition, fine hand
use, walking, energy, mood, activities of daily living and social activities. Furthermore,
evaluation of perceived impact of MS on health was performed, as well as assessment
of disease-related variables and contextual factors including sense of coherence,
perceived needs and satisfaction with care.

Results: Among the people with MS, 49% had cognitive impairment; 76%, limitation
in fine hand use; 43%, walking limitation; 67%, fatigue; 29%, depressive symptoms;
44%, limitations in activities of daily living and, in 47%, participation in social
activities was restricted. Two or more disabilities were found in 81% and 24% had six
or seven disabilities. During the study period, variations were found in the presence of
disability and in nearly all functioning. The variations included improvements and
declines but no general deterioration was found except for people with a primary
progressive disease course. The perceived physical and psychological impact of MS on
health also varied during the study period. A period of more than 10 years since
diagnosis, cognitive impairment, fatigue and depressive symptoms were independent
predictors of increase in perceived physical impact of MS. Weak or moderate sense of
coherence, absence of immunomodulatory treatment, fatigue and depressive symptoms
were independent predictors of increase in perceived psychological impact of MS.
Individual variations were found in both perceived needs and satisfaction with care.
People with severe MS had a greater perceived need for almost all health-related
services and women experienced a need for psychosocial support and counselling to a
greater extent than men. Among the different categories of health care staff, people
with MS were most satisfied with nurses regarding all dimensions of care. They were
least satisfied with the availability of psychosocial support and counselling; as well as
of information on social insurance and vocational rehabilitation.

Conclusions: A high concurrent presence of disability was found, regardless of disease
severity, which highlights the importance of making systematic assessments of the level
of functioning, also in individuals with mild MS, in order to identify disabilities.
Knowledge of what are the predictors of increase in perceived physical and
psychological impact may be used to identify the people with MS who are in need of
special attention. Considering the variation in functioning over time, a regular and
comprehensive assessment of functioning and disability is desirable, as well as
flexibility in the supply of health-related services, and individualised interventions.
Improved availability of rehabilitation services including an increase in the supply of
psychosocial support and counselling, could probably improve satisfaction with care in
people with MS.



SAMMANFATTNING

Bakgrund: Kunskap saknas om samtidig forekomst av funktionshinder och hur dessa
varierar dver tid hos personer med multipel skleros (MS). Dessutom ér sjdlvskattad
hélsopaverkan av MS otillrackligt undersokt liksom prediktorer for en 6kad paverkan
pé hélsan. Variationer &ver tid i upplevda behov av hélsorelaterad service och
tillfredsstdllelse med véard hos personer med MS har inte undersokts.

Syfte: Det 6vergripande syftet med denna avhandling var att underséka och bedéma
funktionstillstdnd och funktionshinder, sjilvskattad hélsopaverkan av MS, upplevda
behov av hilsorelaterad service och tillfredsstéillelse med vard, samt hur dessa varierar
under en 2-arsperiod, hos personer med MS vid en MS-mottagning.

Metod: De 219 inkluderade personerna med MS undersoktes var sjatte manad under
tva ar med hjélp av tester och frageformulér géllande kognitiv funktion, finmotorik,
géng, energiniva, sinnesstdmning, aktiviteter i dagligt liv och sociala aktiviteter.
Dessutom undersoktes sjdlvskattad hilsopaverkan av MS, sjukdomsrelaterade variabler
och kontextuella faktorer inklusive upplevda behov och tillfredsstillelse med vard.
Resultat: Av samtliga personer med MS hade 49 % kognitiv funktionsnedséttning, 76
% begrinsad finmotorik, 43 % begrinsad gang, 67 % fatigue/trotthet, 29 % depressiva
symtom, 44 % aktivitetsbegransningar i dagligt liv och 47 % inskrénkt delaktighet i
sociala aktiviteter. Attioen procent hade tva eller fler funktionshinder och 24 % hade
sex eller sju funktionshinder. Under tvé ar varierade forekomsten av funktionshinder
och néstan samtliga studerade aspekter av funktion, aktivitet och delaktighet.
Variationerna omfattade béde forbéattringar och forsdmringar men ingen generell
forsamring pavisades, forutom hos personer med en priméarprogressiv sjukdomstyp.
Aven sjilvskattad hilsopaverkan av MS varierade under studieperioden. Mer &n 10 ar
sedan diagnos, kognitiv funktionsnedséttning, fatigue och depressiva symtom var
oberoende prediktorer for en 6kad sjdlvskattad fysisk paverkan av MS. Svag eller
maéttlig kdnsla av sammanhang, franvaro av immunomodulerande behandling, fatigue
och depressiva symtom var oberoende prediktorer for en dkad sjélvskattad psykologisk
paverkan av MS. Det fanns individuella variationer i upplevda behov och
tillfredstillelse med vard och personer med svar MS uppgav ett storre behov av néstan
all hélsorelaterad service. Kvinnor angav behov av samtalsstdd och krisbearbetning i
hogre grad dn mén. Sjukskoterskor var den kategori av sjukvardspersonal som personer
med MS var mest néjda med. De var minst ndjda med tillgdngen pa samtalsstdod och
krisbearbetning samt information i socialforsékringsfragor, arbetsrehabilitering och
utbildning.

Slutsats: Samtidig forekomst av olika funktionshinder var hog oavsett svarighetsgrad
av MS, vilket understryker betydelsen av att systematiskt undersoka och bedéma
individens funktionstillstdnd, &ven bland dem med mild MS, for att kunna uppticka
funktionshinder. Kunskapen om prediktorer for 6kad sjalvskattad fysisk och
psykologisk hélsopaverkan av MS kan anvindas for att identifiera personer i behov av
speciella dtgirder. Med tanke pé variationerna i funktionstillstand dver tid ar det
onskvart med regelbundna och allsidiga beddmningar, individualiserade atgirder och
flexibilitet i tillhandahallandet av halsorelaterad service. En okad tillgdng p&
rehabilitering, inklusive samtalsstod och radgivning, skulle sannolikt kunna forbéttra
tillfredsstillelsen med vard for personer med MS.
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1 INTRODUCTION
1.1 MULTIPLE SCLEROSIS

Multiple sclerosis (MS) is a chronic, progressive disease of the central nervous system,
characterised by inflammation, demyelination and destruction of the axons within the
brain and spinal cord [1]. MS is a relatively common disease in most of Europe, the
United States, Canada, New Zealand and southern Australia [2], with a female-to-male
ratio around 2-3:1 [3, 4]. Onset usually occurs between the ages of 20-40 years [1] and
it is the leading cause of neurological disability in younger adults [4]. MS reduces life
expectancy by approximately 10 years [5]. The prevalence of MS in Sweden has been
reported to vary between 96/100 000 and 170/100 000 [6-8].

1.1.1 Pathogenesis and clinical signs

The cause of MS is not understood but it is considered to result from an interaction
between genes and environmental factors [4]. The clinical course varies from episodes
of symptoms with total resolution, to permanent severe symptoms [9]. The majority of
people with MS start out with a relapsing-remitting disease course, in which worsening
occurs in attacks — bouts/relapses, lasting for a minimum of 24 hours, with complete or
partial recovery. After about 10 years, 50% enter a phase defined as secondary
progressive MS, with the dominant pattern of a gradual worsening, with or without
superimposed relapses [10]. Approximately 10-15% of people with MS have a primary
progressive disease course, which is characterised by a gradually progressive clinical
course directly from onset [11]. The disease results in a wide range of symptoms
including fatigue; motor disturbances (weakness, spasticity, and ataxia); sensory
disturbance; pain; cognitive dysfunction; mood disturbance; bladder, bowel, and sexual
dysfunction [1].

1.1.2 Diagnosis

Diagnosis of MS is based on established clinical and laboratory criteria. The Poser
criteria require at least two relapses in separate sites of the central nervous system and
separated in time, by evidence from clinical examination and supported by findings
from magnetic resonance imaging (MRI) or cerebrospinal fluid [12]. The more recent
Mc Donald criteria also incorporate MRI findings as a means of revealing evidence of
dissemination in time and space [13, 14].

1.1.3 Management of MS

There are no national guidelines for MS care in Sweden comparable to those provided
by the National Institute for Health and Clinical Excellence (NICE) in the UK [15], but
a proposal for a plan of action has been produced, stressing the need for frequent
specialist neurological assessment including a multidisciplinary team [16].
Unfortunately, MS specialist teams are mainly located in the university hospitals,
leading to large regional differences [16].

Medical therapy includes symptomatic management of e.g., pain; spasticity;
depression; bladder and bowel dysfunction [17, 18], in addition to disease-modifying
therapies, which mainly reduce the relapse rate, thereby slowing down the progression



of disability [19-22]. The philosophy current in neurological rehabilitation in MS
emphasises the importance of involving the people with MS in a process of training and
self-management, by which the individual acquires the knowledge and skills necessary
for optimum physical, psychological and social function. This suggests a need for a
multidisciplinary team with a thorough understanding of the MS disease process [17,
18, 23-25]. Evidence-based rehabilitation includes exercise therapy [26],
multidisciplinary rehabilitation [27], and cognitive behavioural therapy in the treatment
of depression, and in helping people adjust to, and cope with, having MS [28].
Instruction on energy conservation to decrease fatigue impact has shown promising
[29] but as yet inconclusive results [30].

MS care in Stockholm County is mainly provided by the Departments of Neurology,
Karolinska University Hospital, Huddinge; Karolinska University Hospital, Solna;
Danderyd Hospital; and by the primary care sector. Home help service and other health
services may be provided by the local authorities, or other organisations. Rehabilitation
may be offered in different forms such as a stay at a rehabilitation centre, outside the
hospital, or at hospital outpatient departments and within the primary care sector and
the private sector.

1.2 THEORETICAL AND EMPIRICAL BACKGROUND
1.2.1 The International Classification of Functioning, Disability and
Health

A diagnosis is not sufficient to describe a health condition or the needs of the
individual. The International Classification of Functioning, Disability and Health (ICF)
is a framework which aims to provide a scientific basis and a common language for
describing health and health-related states, and is also intended for studies of health
care systems, in terms of outcomes and cost-effectiveness of services, needs assessment
and consumer/patient satisfaction [31]. The ICF puts emphasis on how people live their
lives in relation to their health conditions.

The ICF has two parts, each with two components. The first part is: Functioning,
including the components: body functions/body structures, and activities; the execution
of a task or an action by an individual and participation; involvement in a life situation.
The second part is: Contextual Factors, including the components: environmental and
personal factors. Functioning is a comprehensive umbrella term, encompassing body
functions/body structures, and activities and participation. Similarly, disability is a
comprehensive umbrella term, used for the impairments of body function/body
structures, activity limitations and participation restrictions. Environmental factors
make up the physical, social and attitudinal environment in which people live and they
can have a hindering or facilitating impact. Personal factors are the particular
background of an individual’s life and living e.g: age, sex and coping styles. Contextual
factors interact dynamically with functioning and disability, see Figure 1 [31].

The term: health condition (diseases, disorders, injuries, traumas) is not classified
within the ICF but is associated with functioning and disability. An individual's



functioning is a complex relationship between the health condition and contextual
factors. Thus, if the full health experience is to be described, it is important to collect
data on all components independently and, thereafter, explore associations and causal
links between them [31].

Health condition
(disorder or disease)

Body Functions Activities Participation
and Structures N

t t
! .

Environmental Personal
Factors Factors

Figure 1. The theoretical model of the interactions between health condition and the
components of the ICF

1.2.2 Functioning and disability

In this thesis, aspects of functioning and disability — with regard to cognition, fine hand
use, walking, energy, mood, ADL and social/lifestyle activities — were studied.
Disabilities in these areas of functioning are known to occur commonly in people with
MS [32]. The ICF was used as a framework and the variables were not classified in
detail.

1.2.2.1 Cognition

Cognition can be defined as all forms of thinking — such as perception, learning,
memory, problem solving and language activities [33]. Cognitive impairment affects an
estimated 43—-65% of people with MS [34, 35]. The cognitive domains most commonly
impaired are: memory and learning, attention, executive functions and visuospatial
abilities [35]. Cognitive dysfunction encompasses all phases of the disease and all types
of disease course, and may develop at an early stage of the disease [36, 37]. However,
the prevalence and the cognitive profile may vary in people with MS, in whom the
course of the disease differs. In general, deficits are most severe in people with
secondary progressive MS, followed by primary progressive MS and then relapsing
remitting MS [38, 39]. Males with MS have proved to perform more poorly than
females with MS in several tests [40]. Lower education level as well as limitations in a
person’s work and social activities are correlated with the extent of cognitive decline
[34, 41, 42]. Some, [43-45] but not all [46], studies show an association between
cognitive impairment and poor health-related quality of life (HRQOL).



Relatively little is known about the evolution of cognitive dysfunction in MS and
longitudinal studies on cognitive functioning differ considerably in terms of the clinical
characteristics of the participants and neuropsychological measurements used [41, 47,
48]. However, it is likely that, once cognitive dysfunction occurs, it may sometimes
remain stable but is more often progressive and, in the long term, the likelihood
increases that even persons with initial cognitive preservation may deteriorate [41, 48].

1.2.2.2 Fine hand use

There is limited research on fine hand use in people with MS in spite of the fact that
upper extremity function plays an important role in the maintenance of functional
independence [49]. More than 70% of people with MS in population-based studies
have limited fine hand use [34, 50], and tasks such as cutting nails, using a hammer,
peeling fruit or vegetables, buttoning clothes and shuffling and dealing cards are
perceived as most difficult [51]. To my knowledge, no longitudinal study of fine hand
use has been performed in people with MS.

1.2.2.3 Walking

Walking ability is often used by researchers and clinicians as a measure of disease
progression in people with MS [52-54]. In population-based studies, at least 75%
experience limitation in walking [34, 55], and only 23% have the walking speed needed
to cross the street in Stockholm before the traffic lights have changed [34]. Walking
problems increase the risk of falls [56], and changes of gait parameters such as reduced
speed and stride length, and limited ankle motion have been detected even in the early
phase [57, 58]. To my knowledge, no longitudinal study of walking has been performed
in people with MS.

1.2.2.4 Energy

Lack of energy — fatigue — is defined as a subjective lack of physical and/or mental
energy that is perceived by the individual or caregiver to interfere with usual and
desired activities [59]. The majority of people with MS report fatigue [60, 61], and
more than one fourth consider it to be the most limiting symptom [60]. Fatigue is
related to activity performance, but may be present even without preceding strain [62].
It influences the life situation of people with MS to a high degree [63]; limits the ability
to maintain social roles [64] and is related to poor HRQOL [65-68]. In addition, it is a
major determinant of change in work status in people with MS [69, 70] and may also
predict change in disability status [71].

Longitudinal studies of fatigue in people with MS are scarce [72-75]. However, in a
recent report almost half of an outpatient sample was shown to have persistent fatigue
during an 18-month follow-up period [74].

1.2.2.5 Mood

Mood disorders comprise symptoms of inappropriate, exaggerated, or limited range of
feelings [76]. Depression is the most common mood disorder in people with MS [77].
The diagnosis of major depression is based on the criteria in The Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) [76]. For major



depression, a person must have experienced at least five of the nine symptoms listed in
the DSM-IV almost daily, for at least two weeks. One of the symptoms must be either
depressed mood, or loss of interest. In clinical practice, screening for depression is
often carried out with the help of questionnaires. The term, depressive symptoms, can
be employed to describe what the questionnaires measure, since it is not possible to
make the diagnosis of major depression merely on the results derived from
questionnaires. The prevalence rates for depressive symptoms in people with MS range
from 26% to 42% [78-80]. Depression in MS may be both a complication associated
with MS, as well as a symptom of MS [81]. Depression has been found to be strongly
associated with low HRQOL in several cross-sectional studies [44, 66-68, 79, 82] and
associations between depressive symptoms and fatigue have also been reported [69, 83,
84].

Few longitudinal studies on depressive symptoms in people with MS have been
performed. However, the results of a recent study revealed that global measures of
depressive symptoms were quite stable over time when assessed twice, with a time
lapse of three years. In contrast, mood symptoms varied considerably between the two
assessments compared to other depressive symptoms [85].

1.2.2.6 Activities of daily living

Activities of daily living (ADL) are the things we do, including personal care and
mobility activities, that are performed daily and are necessary for independent living
[86]. The activities included in measures of ADL are not always the same, but basic
ADL usually include bathing, dressing, eating, transfer from bed to chair, continence
and toileting [86]. Another group of tasks that is more comprehensive is called
Instrumental ADL [87]. These activities are not necessary for fundamental functioning,
but enable the individual to live independently within a community. They include
activities such as household activities and transportation [87]. In population-based
studies, more than half of the people with MS have limitations in ADL [88, 89].

In a 10-year study on ADL trajectory in people with MS, significant changes occurred
regardless of the number of years since diagnosis and relatively major decline began
five years after diagnosis [90].

1.2.2.7 Social and lifestyle activities

Social/lifestyle activities are more complex activities regarding e.g., recreation and
work that require some decision-making and organising on the part of the individual,
both in the home and outdoors. For 38-65% of people with MS, participation in
social/lifestyle activities is restricted [88, 89].

Results from a 10-year study on ADL trajectory in people with MS revealed a
relatively low level of participation in social/lifestyle activities during the early phase of
MS and a major decline ten years after diagnosis [90].



1.2.3 Personal factors

Personal factors included in this thesis comprise age, sex and Sense of Coherence
(SOC). Some studies have reported that older people with MS are more likely to report
a relatively good HRQOL than younger [91], whereas other studies have found no such
association [82]. Results regarding the impact of sex are also conflicting, since some
studies report that men have a better HRQOL than women [92], whereas other studies
have found no differences in HRQOL with regard to sex [82].

1.2.3.1 Sense of coherence

Antonovsky introduced the salutogenic model, SOC, as a global orientation to view the
world and the individual environment as comprehensible, manageable and meaningful,
proposing that the way people view their lives influences their health [93]. The
salutogenic approach is the search for the origins of health, described as an ease/dis-
ease continuum, rather than for the causes of disease [94]. An individual with a strong
SOC, for instance, is thought to have more resources at hand to adjust successfully to
living with a chronic disease such as MS. Weak SOC has recently been found to be
associated with poor HRQOL and with depressive symptoms in people with MS [79,
95]. An individual’s SOC is determined through childhood and early adulthood and is
believed to be relatively stable after the age of 30 [93, 96], although changes in SOC
over time have been reported [97].

1.2.4 Environmental factors

Environmental factors included in this thesis comprise: living with a partner, living
with children, work status, immunomodulatory treatment and satisfaction with care.
Some studies report a high divorce rate among people with MS [98], but the accuracy
of these results is disputed [99]. One may assume that having children has a positive
impact on quality of life but this might also be perceived as burdensome, due to the
responsibility for support, for instance, but this has not yet been investigated in people
with MS. Employment estimates for people with MS range from 23% to 44% [34, 95,
100-102] and unemployment increases with higher level of disability [102]. Several
studies have revealed that not working is associated with poor HRQOL in people with
MS [92, 95, 101]. The impact of immunomodulatory treatment on HRQOL is not clear
since both a positive [103-105] and a negative impact have been reported [104, 106,
107]. There is some evidence for a beneficial effect of immunomodulatory treatment on
cognitive function [108] and fatigue [109] although fatigue also has been reported as a
side effect [ 110]. The possible association between immunomodulatory treatment and
depressive symptoms is much debated and results are inconsistent [111].

1.2.4.1 Satisfaction with care

Health-related services are categorised in the component environmental factors of the
ICF [31]. Satisfaction with care is not classified within the framework of the ICF but
may be regarded as an environmental factor. It has been shown that patients’ and
physicians’ perceptions of disability in MS differ [112] and people with disability and
their nominated key providers have been found to perceive the needs for health-related
services differently [113]. It is therefore important to identify the needs as perceived by
the people with MS and to investigate their satisfaction with care. Satisfaction with care



is a complicated, multidimensional concept, including both affective and cognitive
components [114]. It is related to quality of care [115, 116] and can provide health care
providers with the means for improvement. Ware et al. have identified eight
dimensions as the main sources of satisfaction with care: art of care, technical quality of
care, accessibility, finances, physical environment, availability, continuity and
efficacy/outcomes of care [117]. A number of studies have revealed that people with
MS are dissatisfied with several areas of care, e.g: rehabilitation, psychosocial
counselling, adaptations, coordination between services and advice concerning MS-
related matters [118-124]. However, no study has explored the variation in perceived
needs and satisfaction with care over time in people with MS. Furthermore, potential
differences in subgroups, for instance with regard to sex and disease severity, are
sparsely studied [119, 122, 124].

1.2.5 Perceived impact of MS on health

Health is defined by the World Health Organization (WHO) as ““a state of complete
physical, mental and social well-being and not merely the absence of disease or
infirmity” [125]. Quality of life is a multidimensional concept, defined by the WHO as
“an individual’s perception of their position in life in the context of the culture and
value systems in which they live and in relation to their goals, expectations, standards
and concerns” [126]. HRQOL is a narrower concept focusing on those aspects that are
affected by disease, usually encompassing the perceived impact on physical, emotional
and social functioning [127], whereas health status is thought to focus mainly on
physical functioning [128]. The different terms are ambiguous [129] but all of them
incorporate the perspective of the individual. Patient-based outcome measures of
general health status or HRQOL are important when evaluating the impact of MS on
the individual and may even predict change in disability status [130, 131]. Several
studies have shown that people with MS experience poorer HRQOL in comparison
with the general population and compared to those diagnosed with other chronic
diseases e.g., inflammatory bowel disease, and rheumatoid arthritis, even early in the
disease process [132-134].

In people with MS, depressive symptoms have been found to be strongly associated
with poor HRQOL in several cross-sectional studies [44, 66-68, 82, 95], whereas
results concerning the impact of disease-related characteristics, e.g. duration, course
and severity [66, 68, 82, 91, 95, 132, 135], fatigue [66-68], and cognition [44], are
partially insufficient and contradictory. The impact of personal factors, e.g. sex and age
[82, 91, 92], and environmental factors e.g., immunomodulatory treatment [103, 136],
on HRQOL in people with MS is not fully explored and results are inconsistent.

Some longitudinal studies on self-reported general health status or HRQOL in people
with MS have been performed [46, 130, 131, 137-140], but few studies have follow-up
periods of more than six months [130, 131, 137, 138].

1.2.6 Longitudinal design

Longitudinal studies may be performed retrospectively or prospectively. In a
prospective longitudinal study, data are collected with a specific aim and this design is
the most effective research design to describe how individuals change over time [141].



Results of prospective longitudinal studies can identify similarities or differences in
intra-individual and inter-individual change and the relationships of independent and
dependent variables between time periods [142]. When the aim is to explore long-term
outcome, longitudinal studies with few follow-ups may be appropriate. However,
keeping in mind that MS is a heterogeneous and varying disease, it may be necessary to
apply a longitudinal design with frequent follow-ups to describe the course of the
disease. Measurement of change and interpretation of the clinical relevance of change
are key issues in longitudinal research. Statistical significance tests tell us whether a
difference can be attributed to chance, but indicate little about the magnitude of the
difference and nothing about the clinical relevance. One way of interpreting difference
is to present the percentage of individuals above or below a certain cut-off value based
on population-based norms [127]. The magnitude of the difference can be interpreted
by determining the minimal clinically important difference, which is the smallest
difference in score that the patient perceives as important and which would cause
clinicians to consider a change in the patient’s management [127]. One way of
determining the size of the minimal clinically important difference is to use an anchor-
based method and examine the relationship between scores on the instrument whose
interpretation is under question and some independent anchor measure [143]. When
such information is unavailable, a distribution-based method may be used to calculate
effect sizes, for example [127, 143].

1.2.7 Rationale for the thesis

The majority of people with MS live with the disease for most of their lives and
experience various needs for health-related services over a period of many years.
Consequently, knowledge concerning the presence and longitudinal variations in
disability, in groups as well as in individuals with MS, is crucial when planning and
organising health-related services. This knowledge will assist health care providers to
supply timely and adequate services.

The natural history of MS has been described using the Expanded Disability Status
Scale (EDSS) [54], as assessed by clinical examination or by self-report, for the
assessment of disability [144-150]. Longitudinal studies using more specific
instruments, with recommended cut-offs, to assess impairments, activity limitations and
participation restrictions in people with MS are scarce [41, 47, 48, 73, 74, 85, 90].
Furthermore, previous longitudinal studies have assessed one disability at a time
regarding, for example, energy [73, 74], cognition [41, 47, 48], mood [85] and ADL
[90]. No study has made a longitudinal assessment of a number of concurrent
disabilities in people with MS. Few longitudinal studies on self-reported health status
or HRQOL in people with MS, with follow-up periods of more than six months, have
been performed [130, 131, 137, 138] that take into account factors of importance for
long-term outcome of the perceived impact of MS. Moreover, there is little or no
knowledge concerning the longitudinal variations in disability and perceived impact of
MS in subgroups as well as in individuals with MS.

With the access to disease-modifying drugs, people with MS are diagnosed at an early
stage and many are cared for in MS specialist clinics, an established mode of care in
Europe, USA and Canada [16]. There are few longitudinal studies on disability [47, 74]



and perceived impact on health [138] that focus on people with MS cared for in such
clinics. Furthermore, it has been reported that there is a risk that disabilities in people
with MS remain unidentified [151]. Hence, knowledge concerning the presence and
course of various disabilities and of the perceived impact of MS has important clinical
implications for health care providers, who see people with MS on a regular basis, as
well as scientific implications for study design and the interpretation of results.
Longitudinal studies are also necessary in order to explore predictors of change.

Considering the extensive costs of MS in terms of public spending, it is crucial that the
health-related services supplied are effective and in accordance with needs as perceived
by the people with MS. No study has explored the variation in perceived needs and
satisfaction with care over time in people with MS and potential differences in
subgroups, with regard to sex and disease severity, for instance, are sparsely studied
[119, 122, 124]. This knowledge is important for the planning of health-related services
for people with MS to meet perceived needs and optimise patient satisfaction.



2 AIMS

The overall aim of the thesis was to explore functioning and disability, perceived
physical and psychological impact of MS on health and perceived needs and
satisfaction with care, including variations over a two-year period, in people with MS at
an outpatient MS specialist clinic.

Specific aims were to explore:
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Functioning and the concurrent presence of disabilities — concerning
cognition, fine hand use, walking, energy, mood, ADL and social/lifestyle
activities — with regard to disease severity, in people with MS; and

to explore the perceived physical and psychological impact of MS on
health, as well as the associations between disabilities and the perceived
impact of MS.

Variations over time in functioning and disability — with regard to
cognition, fine hand use, walking, energy, mood, ADL and social/lifestyle
activities — in people with MS, during a two-year period.

Variations in the perceived physical and psychological impact of MS during
a two-year period and to explore the capacity of selected factors —
contextual factors (sex, age, SOC, cohabiting with a partner, living with
children, work status, immunomodulatory treatment), disease-related
characteristics (disease severity, disease course, time since diagnosis,
bouts), cognition, fatigue, mood and time — to predict an increase in the
perceived physical and psychological impact of MS, over a period of two
years.

The perceived needs and satisfaction with care of people with MS during a
two-year period, taking sex and disease severity into consideration.



3 MATERIALS AND METHODS
3.1 PARTICIPANTS AND PROCEDURES

Those eligible were all the people with MS, diagnosed according to the Poser criteria,
[12], who, during the period from February 1, 2002 to June 12, 2002, were scheduled
for an outpatient appointment with either of two of the senior neurologists at the MS
Centre of the Department of Neurology, Karolinska University Hospital, Huddinge, in
Stockholm, Sweden. The people with MS received written and oral information
regarding the study and were included after informed consent. They were followed up
every six months for two years, primarily in conjunction with the regular visits to their
senior neurologist, or an appointment was made for data collection on another day.
During inclusion and at 6, 12, 18 and 24 months, the people with MS met an
investigator, one of five research physiotherapists, primarily the same investigator and
at the same time of day on all occasions. The research physiotherapists were specialists
and experienced in the field of neurology and co-trained before and during the study.
Data were collected by means of tests and questionnaires.

3.2 MEASUREMENTS

Using the ICF [31] as a framework, a range of standardised measurements was
employed to collect data reflecting aspects of seven areas of functioning and disability.
In addition, data on perceived physical and psychological impact on health, from the
perspective of the people with MS, were collected, as were data on disease-related
variables and contextual factors, including perceived needs and satisfaction with care.
Selection of instruments was based on recognised reliability and validity,
recommendations in the literature and previous good experience with respect to
feasibility for people with MS from a population-based Swedish study, the Stockholm
MS Study [34, 79, 88, 95, 118]. The instruments were presented to each individual in a
preset order, see Table 1.

3.2.1 Disease-related data

The senior neurologist determined disease course, registered occurrence of bouts during
the preceding six months and assessed disease severity by means of the EDSS [54]. The
remaining data were collected by the research physiotherapists. Data on the time lapse
since diagnosis were collected from the medical records or, if not registered, by
interview.

3.2.1.1 The EDSS

The EDSS [54] was originally developed to evaluate disability in people with MS. The
scale includes assessment of pyramidal, cerebellar, brain stem, sensory, bowel and
bladder, visual and mental functions, as well as assessment of walking distance and
ambulation. The overall score for disease severity is then determined, ranging from 0 to
10, where 10 represents death due to MS. The validity and reliability of the EDSS has
been questioned [152-154].
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Table 1. Tests and questionnaires in order of performance

Tests and questionnaires Points of data collection, months Paper
0* 6 12 18 24 1 I IV
1. Timed 25-Foot Walk \ \ \ \ voox x x
2. Nine-Hole Peg Test \ V V \ voox ox x
3. Paced Auditory Serial Addition
Test \ V \ \ voox
4. Mini Mental State Examination \ X
5. Symbol Digit Modalities Test \ \ \ v voox o x x
6. Fatigue Severity Scale \ \ \ \ voox o x x
7. Sense of Coherence Scalet < \ X X
8. Multiple Sclerosis Impact Scale \ \ \ voox X
9. Questions concerning
contextual data \ X X X X
10. Katz ADL Index Extended Y V V \ voox ox
11. Frenchay Activities Index \ \ \ \ voox ox
12. Beck Depression Inventory Y \ voox x x
13. Questionnaire on perceived
needs and satisfaction with care V \ \ \/ X
14. Questions concerning
medication \ \ \ \ vox x x X

* inclusion
T data collected at 6 or 12 months

3.2.2 Functioning and disability
3.2.2.1 Cognition

Three instruments were used to cover different aspects of cognitive functioning.

3.2.2.1.1 The Mini Mental State Examination

The Mini Mental State Examination (MMSE) is widely used in clinical settings for
screening general cognitive performance [155]. The MMSE includes 11 items, divided
into two sections; the first requires verbal responses to orientation, memory, and
attention questions. The second section requires reading and writing and covers ability
to name, follow verbal and written commands, write a sentence, and copy a polygon.
The total-sum score ranges from 0 to 30. Reliability and validity are considered good
[86], although low sensitivity has been reported in people with MS [156].

3.2.2.1.2 The Symbol Digit Modalities Test

The Symbol Digit Modalities Test (SDMT) was applied to assess complex scanning
and visual tracking [157]. A key made up of pairings of numerical digits and geometric
symbols is presented. The respondent is asked to substitute numbers for as many as
possible of the various geometric symbols verbally, according to the key. The score is
based on the number of correct responses made within 90 seconds. The SDMT was
primarily administered in written format, but for those unable to write, the test was
administered verbally. Enlarged font size was used for persons with visual problems.
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The SDMT has been recommended as a sensitive cognitive screening test for people
with MS [158, 159].

3.2.2.1.3 The Paced Auditory Serial Addition Test

The Paced Auditory Serial Addition Test (PASAT) was used to assess information-
processing ability [160]. Administration of the PASAT involves presenting an audio-
recorded series of single-digit numbers, where the two most recent digits must be added
together. The digits are presented every three seconds during a period of three minutes.
The PASAT score is the number of correct sums given by the respondent, where 60 is
the maximal score. To minimise familiarity with stimulus items, two alternative forms
of the PASAT have been developed. Presentation alternated between these forms at the
various points of data collection. The PASAT is increasingly used in the cognitive
evaluation of people with MS and is one of three components of the Multiple Sclerosis
Functional Composite (MSFC) [53], which has been used as an outcome measure in
clinical trials in MS [161]. The PASAT is valid and reliable but a learning effect has
been proved and, furthermore, the test can be experienced as very stressful, which
might cause dropout [162].

3.2.2.2 Fine hand use
3.2.2.2.1 The Nine-Hole Peg Test

The Nine-Hole Peg Test (NHPT) was used for assessment of fine hand use [163]. The
instructions for the NHPT is, with one hand, to pick up and insert pegs, one by one, into
each of nine holes in a board, and then to remove the nine pegs, one at a time, and put
them back into the tray. The task of completing the sequence is timed with a stopwatch
and the time in seconds is recorded. The mean time recorded for two trials with each
hand is recorded. The NHPT is widely used in people with various neurological
disorders and has proved to be valid and reliable [164]. It is one of the three
components of the MSFC [53] and has been recommended for assessment of people
with MS [159]. A mean change in scores of more than 20% has been proved to be a
minimal clinically important difference [165].

3.2.2.3 Walking
3.2.2.3.1 The Timed 25-Foot Walk

The Timed 25-Foot Walk (T25FW) at maximum speed was used to assess walking
ability [52]. Before the T25FW is performed, the individual is shown the 25-foot
course, clearly marked on the floor in the testing area. The individual is instructed to
walk as fast as possible, yet safely, not risking falling and not to slow down before
passing the mark on the floor. Walking aids are allowed. A stopwatch is used to time
the walk and the time needed to complete the walk in seconds is recorded. Trial 2 is
performed immediately after completing trial 1 by walking the same distance again,
back to the starting point. The mean time for two trials of the T25FW is recorded. The
T25FW is one of the three components of the MSFC [53] and has been found to be
valid and reliable for people with MS [166, 167]. A mean change in scores of more
than 20% has been proved to be a minimal clinically important difference [165].
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3.2.2.4 Energy
3.2.2.4.1 The Fatigue Severity Scale

Perceived level of energy — fatigue — was assessed using the Fatigue Severity Scale
(FSYS), reflecting the severity of fatigue and aspects of its impact on daily functioning
[168]. It contains nine statements rated on a scale, ranging from 1 (strong
disagreement) to 7 (strong agreement). The FSS score is the mean of all statement
scores. The people with MS were asked to rate the statements according to their
experience during the last six months. The FSS has been frequently used in studies of
people with MS [60, 61] and other chronic conditions [168, 169], as well as in the
general population [170], and has been found to be valid and reliable [168, 169].

3.2.2.5 Mood

3.2.2.5.1 The Beck Depression Inventory

The Beck Depression Inventory (BDI) was employed to assess mood — depressive
symptoms [171]. Many of the symptoms listed in DSM-IV [76] are included in the
BDI, being one of the most widely used self-report measures of depressive symptoms,
which has been recommended as a screening measure for depression in people with MS
[172]. It consists of 21 symptoms related to depression, each of which is self-rated from
0 (absent) to 3 (severe), and one item: 0 (absent) to 2 (severe). The ratings for each item
make up the total score, ranging from 0 to 62; mild to moderate depression: 10-18,
moderate to severe depression: 19-29, severe depression: 30-62 [173]. The BDI items
can be grouped into three categories dealing with mood, evaluative and
somatic/vegetative symptoms [174]. In the BDI-18, three items confounded by MS-
related symptoms — work difficulty, fatigue, and concerns about health — are removed
[175]. Both versions were calculated. Validity and reliability are considered good [86].

3.2.2.6 Activities of daily living
3.2.2.6.1 The Katz ADL Index

The Katz ADL Index Extended (KI) was used to assess ADL [176]. The KI is widely
used and contains six personal activities: feeding, continence, transfer, going to the
toilet, dressing and bathing, and four instrumental activities: cooking, transportation,
cleaning, and shopping. The items were scored: 0 (dependent) or 1 (independent) and
the sum score was used in the analyses as an ordinal scale. The reliability and validity
of the KI has been found to be sufficient [177].

3.2.2.7 Social/lifestyle activities
3.2.2.7.1 The Frenchay Activities Index

The Frenchay Activities Index (FAI) was used to assess the frequency of social/lifestyle
activities [178]. The scale consists of 15 items measuring activities in categories of
domestic chores, leisure/work and outdoor activities. The items deal with activities that
require some decision-making and organising on the part of the individual, both in the
home and outside. The FAI scoring is based on the frequency with which an activity
has been performed and ranges from 0 (inactive) to 45 (highly active). The FAI was
originally developed for use in the stroke population, but has also been used in other
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samples including people with Guillain Barré Syndrome [179] and people with MS
[88]. Reliability and validity are considered good [178, 180].

3.2.3 Personal factors

Data on age were collected from the medical records.

3.2.3.1 SoC
3.2.3.1.1 The Sense of Coherence Scale

To assess SOC, the 13-item version of the SOC-scale was used [93]. The items are
constructed as statements, which are rated by the respondent on a Likert scale from 1 to
7. The SOC-scale is considered valid and reliable and has been used in studies of
people with various diseases including stroke [181], MS [79] and other chronic
disorders [182], as well as in the general population [96].

3.2.4 Environmental factors

Information on cohabitation with a partner, living with children, work status and
medication were collected by means of interviews.

3.2.4.1 Perceived needs and satisfaction with care

3.2.4.1.1 Questionnaire on perceived needs and satisfaction with care

Data regarding perceived needs and satisfaction with care during the past six months
were collected using a questionnaire that has previously been used in studies of people
with stroke [183], Guillain-Barré syndrome [184] and MS [118]. The questionnaire is
based on the taxonomy of Ware [117], and includes the dimensions: art of care
(engagement/sympathy, kind treatment), accessibility, technical quality of care,
finances, availability, continuity and efficacy/outcomes of care. In addition, items
dealing with diagnosis-related information, information about the disease and
participation in planning care were included. The questionnaire consisted of 22
statements, which the people with MS were asked to agree or disagree with on a 5-
grade scale. The alternative “not applicable” was also presented.

3.2.5 Perceived impact of MS on health
3.2.5.1 The Multiple Sclerosis Impact Scale

The disease-specific Multiple Sclerosis Impact Scale (MSIS-29) [185] was used for
assessment of the perceived physical and psychological impact of MS on health, from
the perspective of the people with MS. The MSIS-29 consists of two ordinal subscales,
of which one assesses the physical impact and the other, the psychological impact of
MS. The physical subscale contains 20 items and the psychological subscale, nine
items. The items are constructed as questions “How much has your MS limited your
ability to ...?” or “How much have you been bothered by...?” with a five-point
response option (1 = not at all; 5 = extremely). The time frame for all questions is the
preceding 2 weeks. The MSIS-29 has been psychometrically developed for people with
MS and has proved to be valid and reliable [185-187]. A change in physical score of >
7 in people with MS with an EDSS score of 0.0-5.0 and a change in physical score of >
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8 in people with MS with an EDSS score of 5.5-8.0 has been proved to be a minimal
clinically important difference [138].

3.3 CATEGORISATION OF VARIABLES

Criteria for the categorisation of variables are presented in Table 2. Age was
categorised according to the mean age of the sample. When analysing work status,
people with MS > 65 years of age, the customary age for retirement in Sweden, were
excluded. EDSS-scores were categorised according to the Swedish MS-register [188].
Recommended cut-offs were used for categorising the presence of weak or moderate
versus strong SOC and the presence of disability in cognition, fine hand use, walking,
energy, mood and social life/style activities. In Paper II, The BDI items were also
grouped into three categories dealing with mood, evaluative and somatic/vegetative
symptoms [174]. In the absence of a recommended cut-off for the KI, the criterion:
dependent in one or more items was considered as indicating presence of disability. In
addition, when deciding the number of disabilities per person (Paper I), and when
exploring the variation in the presence of disabilities (Paper II), persons unable to
perform the NHPT were assigned the score: 0 pegs/second, and were categorised as
having limitation in fine hand use. Furthermore, persons unable to perform the T25FW
were assigned the score: 0 metres/second, and were categorised as having limitation in
walking. The perceived physical and psychological impact of MS, according to the
MSIS-29, was categorised according to the quartiles of its distributions in the sample at
inclusion; 1% category < 25™ percentile, 2™ category > 25" to < 50" percentile, 3™
category > 50" to < 75™ percentile, and 4™ category > 75™ percentile. According to this
categorisation, the 1% category represents the lowest perceived impact and the 4™
category represents the highest perceived impact. Satisfaction with care was
dichotomised into satisfied (1-2 on the scale) or not satisfied (3-5 on the scale).

3.4 STATISTICAL ANALYSIS

Descriptive statistics, analysed in Stastistica 7, were used in Paper I-IV. A probability
value of equal to or less than 0.05 was considered statistically significant.

In Paper I, logistic regression employing proportional odds models was used to identify
the associations of disabilities — concerning cognition, fine hand use, walking, energy,
mood, ADL, and social/lifestyle activities — with the perceived physical and
psychological impact according to the MSIS-29. Software used was SAS™ System 9.1
(SAS Institute Inc., Cary, North Carolina, USA).

In Papers II-1I11, analyses of statistically significant changes in scores during the study
period were performed using Repeated Measures ANOVA for ratio data and Friedman
ANOVA for ordinal data. As an estimation of the magnitude of variations, effect size
was calculated by dividing the mean two-year change in score by the initial standard
deviation [189]. Aiming to detect learning effects, effect size was also calculated using
data from inclusion and at 12 months, and compared with effect size, which had been
calculated using data from 12 months and 24 months (Paper II). Effect size was
interpreted using Cohen’s arbitrary criteria (0.2 = small, 0.5 = moderate and 0.8 =
large) [190]. In addition, the mean/median change in score for each functioning was
determined for all the people with MS.
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In Paper 111, the individual change in score during the study period was determined for
the MSIS-29 physical and psychological subscales respectively. In the absence of
established minimal clinically important difference in the psychological score, arbitrary
intervals of five were used. Generalized Estimating Equations employing proportional
odds models were used to explore the capacity of the independent variables (contextual
factors, disease-related characteristics, cognition, energy, mood and time) to predict an
increase in the perceived physical and psychological impact of MS. Interactions
between time and the independent variables were controlled for, as were interaction
between SOC and mood; SOC and level of energy; disease severity, disease course and
time since diagnosis respectively; and between level of energy, cognition and mood
respectively. People with MS with fatigue, depressive symptoms or cognitive
impairment at one or more points in time were categorised as having fatigue, depressive
symptoms or cognitive impairment. People with MS who had experienced one or more
bouts during the study period were categorised as having bouts. Software used was
SAS® System 9.1 (SAS Institute Inc., Cary, North Carolina, USA).

In Paper IV, the Cohran Q test was performed for analyses of changes occurring during
the study period, in proportions of people with MS with perceived needs regarding
different health-related services. Chi square statistics were used for analyses of
differences in sex and disease severity between individuals with perceived need for
different health-related services and those with no perceived need, and between
individuals who were satisfied with availability and those who were not.

3.5 ETHICAL APPROVAL

Ethical approval for all studies was obtained from the ethical committee of the
Karolinska Institutet in Stockholm, Sweden.
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Table 2. Criteria for categorisation of variables

Variable Criteria

Time lapse since diagnosis < 10 years since diagnosis / > 10 years since
diagnosis

Bouts No bouts / Bouts

Disease course

Disease severity

Cohabiting with a partner
Living with children

Work status

Immunomodulatory treatment

Sex
Age
Sense of Coherence

Cognition

Fine hand use
Walking

Energy

Mood

Activities of daily living

Social/lifestyle activities

Relapsing remitting / Secondary progressive /
Primary progressive

The Expanded Disability Status Scale [54]
Normal (0) / mild (1.0-3.5) / moderate (4.0-5.5) /
severe (6.0-9.5) [188]

Cohabiting with a partner > 18 years of age / Living
alone

Living with children < 18 years of age / Not living
with children

Working, full-time or part-time / Not working
Immunomodulatory treatment / No
immunomodulatory treatment

Women / Men

<47 years / > 47 years

The Sense of Coherence Scale [93]

Sex-related norms: SOC weak or moderate: <76 /
SOC strong: > 76 [191]

The Mini Mental State Examination [155]
<28[192]

The Symbol Digit Modalities Test [157]
Age-related norms, written or verbal reply, — 1.5 SD
[157]

The Paced Auditory Serial Addition Test [160]
Norms for first test (2.4 sec), -1 SD [160]

The Nine-Hole Peg Test [163]

Seconds, age-/sex-related norms, +1 SD [163]

The Timed 25-Foot Walk [52]

Meter/second, age-/sex-related norms, —1 SD [193]
The Fatigue Severity Scale [168]

>4 (Paper I-1I) [168]

> 5 (Paper III) [83]

The Beck Depression Inventory [171]

> 10 (Paper I) [173]

> 13 (Paper II-1II) [172]

The Beck Depression Inventory-18 [175]

> 10 (Paper I) [173]

The Katz ADL Index Extended [176]

Dependent in one or more items

The Frenchay Activities Index [178]
Age-/sex-related norms, < 25" percentile [194]
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4 RESULTS
41 SAMPLE CHARACTERISTICS

Of 255 eligible people with MS, 36 declined and 219 were included in the study. Data
were collected within two weeks after the outpatient appointment for 204 of the 219
people with MS. For the 15 remaining persons, data were collected within 5 weeks, on

average. Contextual and disease-related characteristics on inclusion are summarised in
Table 3.

During the study period, seven persons died and 12 withdrew, leaving 200 to be
followed for two years. Of those who died, the mean age was 52 years and six were
women. One had mild MS, one had moderate and five had severe MS. Of those who
withdrew, the mean age was 45 years and eight were women. Six had mild MS, two
had moderate and four had severe MS. At 24 months, data were collected within two
years + two weeks after inclusion for 147 of the 200 people with MS and, for the 53
remaining individuals, within two years + 4 weeks, on average. During the study
period, 84% to 91% received immunomodulatory treatment and 23% had bouts.

Table 3. Contextual and disease-related characteristics on inclusion

Sample, n 219
Women, n (%) 149 (68)
Mean age, years (SD, range) 47 (12, 20-75)
Cohabiting with partner, n (%) 152 (69)
Living with children, n (%) 64 (29)
< 65 years of age™®, working full or part time, n (%) 117 (58)
Disease severity, n (%)
EDSS normal, O 1(0.5)
EDSS mild, 1-3.5 129 (59)
EDSS moderate, 4-5.5 37(17)
EDSS severe, 6-9.5 52 (23.5)
Years since diagnosis, mean (SD, range) 14 (10, 0-44)
Disease course, n (%)
Relapsing remitting 127 (58)
Secondary progressive 83 (38)
Primary progressive 94)
Immunomodulatory pharmacological treatment, n (%) 182 (83)
Symptomatic pharmacological treatment of:, n (%)
Flu-like symptomsi/pain 184 (84)
Spasticity 55(25)
Depressive symptoms 49 (22)
Urogenital problems 41 (19)
Fatigue 23 (10)
Insomnia 21 (10)
Constipation/diarrhoea 8 (4)
*n=201

1 The results for the one person with EDSS normal is reported within EDSS mild
I Side effects associated with the immunomodulatory pharmacological treatment
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4.2 PAPERI
4.2.1 Presence of disability

The proportions of people with MS able to complete the tests, functioning and presence
of disabilities for those who completed the tests, regarding cognition, fine hand use,
walking, energy, mood, ADL and social/lifestyle activities on inclusion are presented in
Table 4. In the sample, 45 persons had no signs of cognitive impairment in any of the
three cognitive instruments used. Using the BDI, 29.5% had mild, 10.5% moderate, and
2% severe depressive symptoms. Corresponding figures using the BDI-18 were 21.5%
mild, 7% moderate and 0.5% severe depressive symptoms. The disabilities studied
were more common among people with severe MS according to the EDSS, except for
fatigue and depressive symptoms, which were most common among people with mild
MS. The PASAT was completed to a lesser extent than the MMSE and the SDMT:
only 48% completed the PASAT in the EDSS severe category.

In the sample, 19% had no (n=17) or one (n=25) disability, all with EDSS mild,
whereas people with six or seven disabilities, 24% of the sample, were found in all
EDSS categories. Seven of these, 3% of the sample, had EDSS mild. Two or more
disabilities were found in 81% of the sample.

4.2.2 Perceived impact of MS on health

The largest proportion with low physical impact of MS was found in the EDSS mild
category. Nevertheless, 10% experienced a high physical impact of MS (> 3rd quartile)
in EDSS mild. The results concerning psychological impact indicated that people with
mild and, in particular, moderate disease severity, had larger proportions with high
impact (> 3rd quartile) compared with people in the EDSS severe category.

4.2.3 Associations between disabilities and perceived impact of MS on
health

Results derived from the logistic regression analyses showed that fatigue (odds ratio
[OR] 12.47, confidence interval [CI] 6.21 to 25.02), depressive symptoms (OR 2.76, CI
1.49 to 5.14), walking limitation (OR 4.01, CI 1.96 to 8.23), limitation in fine hand use
(OR 3.59, CI 1.60 to 8.08) and limitation in ADL (OR 3.66, CI 1.79 to 7.50) were
significantly associated with high perceived physical impact, whereas fatigue (OR 5.77,
CI 3.20 to 10.40) and depressive symptoms (OR 4.96, 2.69 to 9.17) were significantly
associated with high perceived psychological impact of MS. Fatigue and depressive
symptoms were associated with both high physical and high psychological impact, and
fatigue, common in all EDSS categories, had the strongest associations with both.
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4.3 PAPERII
4.3.1 Variations in functioning over time

During the study period, there were statistically significant variations in all functioning
studied (cognition, fine hand use, walking, energy, mood, ADL and social/lifestyle
activities), except in the total BDI score. Significant variations were found in the BDI
category: mood symptoms, p = 0.04, but not in evaluative, p = 0.18, or
somatic/vegetative symptoms, p = 0.39. When calculating the BDI using a cut-off > 13
and the BDI-18 using a cut-off > 10, all the same persons but one were categorised as
having depressive symptoms.

The effect size for the SDMT, based on data from inclusion and at 12 months (0.20),
represented an improvement and was markedly larger than the effect size based on data
from 12 months and 24 months (0.01). The effect size regarding the T25FW
represented a decline and was large in the EDSS severe category and moderate in
people with a primary progressive disease course. The effect size regarding the KI
instrumental was large and, regarding the FAI, moderate in people with a primary
progressive disease course, which represented declines. The other effect sizes were
minimal or small (< 0.2).

During the study period, the largest mean change in scores with regard to the SDMT
was found in people with bouts, in the EDSS mild category and in people with a
relapsing remitting disease course. The smallest mean change in scores with regard to
the NHPT and the T25FW were found in people with bouts, in the EDSS mild category
and in people with a relapsing remitting disease course. There were no other apparent
differences in mean/median changes in scores during the study period either between
the whole sample and subgroups of people with or without bouts, or between men and
women. Regarding the T25FW, 99 (63%) and, regarding the NHPT, 84 (46%)
demonstrated > 20% mean change, including both improvements and declines.

4.3.2 Variations in disability over time

Proportions that varied over time regarding the presence of disability; proportions with
disability at all times (inclusion, 6, 12, 18 and 24 months); and never, are presented in
Table 5. Five persons (2.5%) had no disability, whereas 60% had limitation in fine
hand use and 9%, depressive symptoms, throughout the study. During the two-year
study period, the level of variation within the disabilities studied was 3% to 13%.
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Table 5. Proportions of people with MS that varied regarding the presence of disability;
proportions with disability at all times (inclusion, 6, 12, 18 and 24 months); and never

Disability (n) Varied, % All times, % Never, %
Cognition (186) 32 24 44
Fine hand use * (198) 28 60 12
Walking * (197) 15 43 42
Energy (197) 36 44 20
Mood (185) 33 9 58
Activities of daily living — personal (198) 26 14 60
Activities of daily living — instrumental (198) 15 31 54
Social/lifestyle activities (197) 26 36 38

* Persons unable to perform the test due to MS are included

4.4 PAPERIII
4.4.1 Variations over time in perceived impact of MS on health

Complete data on the MSIS-29 were collected at all points of data collection from 194
people with MS. During the two-year study period, there were no statistically
significant variations in the physical subscale, p = 0.12, but variations were found in the
psychological subscale, p < 0.001. The proportions of people with MS in the different
categories were similar at all points in time. Regarding the physical subscale, 127
(65%) persons changed category one or more times during the study, whereas 67 (35%)
remained in the same category: 29 in the 1% category, 8 in the 2™ category, 9 in the 3
category and 21 in the 4™ category. Regarding the psychological subscale, 149 (77%)
persons changed category one or more times during the study, whereas 45 (23%)
remained in the same category: 23 in the 1 category, 8 in the 2™ category, 4 in the 3™
category and 10 in the 4" category.

The effect sizes for the whole sample were negligible (< 0.2) in both subscales but
small effect sizes were found in the EDSS moderate category with regard to the
physical subscale and in the EDSS mild category with regard to the psychological
subscale. In individuals with an inclusion EDSS of 0.0-5.0, 110 (74%) experienced a
change in the MSIS-29 physical score of > 7. In individuals with an inclusion EDSS of
5.5-8.0, 35 (80%) experienced a change in the MSIS-29 physical score of > 8.
Regarding the psychological subscale, 139 (72%) persons experienced a change of > 5,
69 (36%) > 10 and 23 (12%) > 15.

4.4.2 Predictors of increased perceived impact of MS on health

The results of the Generalized Estimating Equations, presented in Table 6a and 6b,
revealed that the probability of belonging to a certain category of the MSIS-29 did not
change significantly over time, neither did time interact with the other independent
variables. There were no interactions except between disease severity and disease
course with regard to physical impact. A period of more than 10 years since diagnosis,
cognitive impairment, fatigue and depressive symptoms were independent predictors of
increase in perceived physical impact of MS. Mild disease severity in combination with
a progressive disease course compared to a relapsing remitting disease course predicted
an increase in physical impact as did a relapsing remitting disease course in
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combination with moderate disease severity compared to mild disease severity. Weak
or moderate SOC, no immunomodulatory treatment, fatigue and depressive symptoms
were independent predictors of increased perceived psychological impact of MS.

Table 6a. Proportional odds for increase in perceived physical impact in people with
MS (n=185); odds ratios (OR), 95 % confidence intervals (CI) and p values

Independent variable = Variable categorisation Increase in perceived P value
physical impact, OR (CI)

Years since diagnosis > 10 years since diagnosis 2.01 (1.23 to 3.28) 0.005
< 10 years since diagnosis 1

Cognition Cognitive impairment 2.41 (1.49 to 3.90) <0.001
No cognitive impairment 1

Energy Fatigue 10.60 (6.18 to 18.20) <0.001
No fatigue 1

Mood Depressive symptoms 2.28 (1.42 to 3.65) <0.001
No depressive symptoms 1

EDSS mild / Progressive 3.58 (1.23 to 10.46) 0.011

Disease course Relapsing remitting 1

Relapsing remitting / EDSS moderate 4.83 (1.95to 11.95) <0.001

Disease severity EDSS mild 1

Table 6b. Proportional odds for increase in perceived psychological impact in people
with MS (n=185); odds ratios (OR), 95 % confidence intervals (CI) and p values

Independent variable Variable categorisation Increase in perceived P value
psychological impact,
OR (C])

Sense of coherence  SOC weak or moderate 2.32 (1.39 to 3.86) 0.001
SOC strong 1

Immunomodulatory  No immunomodulatory treatment  1.64 (1.02 to 2.64) 0.04

treatment Immunomodulatory treatment 1

Energy Fatigue 4.50 (2.81t07.21) <0.001
No fatigue 1

Mood Depressive symptoms 4.71 (3.01t0 7.36) < 0.001
No depressive symptoms 1

4.5 PAPERIV

4.5.1 Perceived needs and satisfaction with care on inclusion

All the people with MS preferred an early diagnosis but only approximately half were
satisfied with the situation in which the diagnosis was received. Most people with MS
were satisfied in areas concerning information on the disease, art of care
(engagement/sympathy, kind treatment), and accessibility, although fewer were
satisfied with contacts with psychologists and the accessibility of physicians. Among
the professional health care staff, the people with MS were most satisfied with nurses
regarding all dimensions of care. For the majority, all the expertise needed had been
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available, but most of those who perceived a need for information regarding social
insurance/vocational rehabilitation and half of those who perceived a need for
psychosocial support/counselling and rehabilitation periods had not received these
services to the extent that they perceived necessary. High proportions perceived a need
for physiotherapy (61%); occupational therapy (41%); and rehabilitation periods (a
defined time-period of more intense rehabilitation at special rehabilitation units or in
day care) (42%). However, more than one third of those who perceived a need were not
satisfied with these areas of rehabilitation. The costs of care were considered onerous
by 75%. The vast majority wanted to participate in planning their care but only 63% of
those who perceived a need to participate were satisfied. Regarding continuity and
efficacy/outcomes of care, the majority were satisfied.

4.5.2 Variations over time in perceived needs and satisfaction with care

On a group level, there were no statistically significant variations in the proportions of
people with MS who had perceived needs concerning different health-related services,
during the study period. Individual variations in perceived needs as well as in
satisfaction with care were found regarding most health-related services. Few people
perceived a persistent need of a specific health-related service during the study period
but many perceived a need at least once but not throughout the entire study period.
However, the majority perceived a need for rehabilitation (physiotherapy — 85%,
occupational therapy — 62%, rehabilitation periods — 60.5%), assistive devices (69%),
transportation service for the disabled (62%), psychosocial support/counselling (60%)
and information on social insurance/vocational rehabilitation (56%) at all times or
sometimes. Of those who perceived a need at all times or sometimes, the people with
MS were most satisfied with the availability of assistive devices; workplace adaptation;
home adaptation; and transportation services for the disabled. They were least satisfied
with the availability of psychosocial support/counselling; and information on social
insurance/vocational rehabilitation. Among those who perceived a persistent need, the
transportation service for the disabled was the only item where more people were
satisfied at all times than sometimes.

4.5.3 Perceived needs and satisfaction with care with regard to sex and
disease severity

Women experienced a need for psychosocial support/counselling to a greater extent
than men (p = 0.04). Severe MS, according to the EDSS, was associated with a greater
perceived need and mild MS was associated with a smaller perceived need for
availability in almost all the health-related services studied: physiotherapy (p =0.004),
occupational therapy (p = 0.01), rehabilitation periods (p = 0.008), assistive devices (p
=0.002), home adaptation (p = 0.04), transportation service for the disabled (p = 0.002)
and home help/personal assistants (p < 0.001). However, there were no associations
between disease severity and perceived need for psychosocial support/counselling and
information on social insurance/vocational rehabilitation; nor were there any
associations between satisfaction with care and sex or disease severity.
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5 DISCUSSION
5.1 MAJOR FINDINGS

The results derived from this thesis contribute to the base of knowledge concerning the
course of concurrent disabilities in MS and illustrate the fact that considerable
variations in functioning and disability occur, including improvement and decline, in a
relatively short period of time. The majority of the people with MS in the present thesis
had mild MS according to the EDSS, yet a high concurrent presence of disability was
found. Nearly all functioning studied varied significantly during the study period but
there was no general deterioration in the sample. Variations were also found when
using cut-offs to categorise the presence of disability. Furthermore, the perceived
impact of MS varied, and predictors of an increase in physical and psychological
impact were identified. Individual variations were also found in both perceived needs
and satisfaction with care. Key services demanded by people with MS were identified,
as well as areas with a potential for improvement with regard to satisfaction with care.
The results presented in this thesis may be used in the planning of health-related
services and could supply health care providers with ways to achieve improvement.

5.1.1 Functioning and disability

Although the majority of those studied had mild MS, the presence of cognitive
impairment, limitation in fine hand use and depressive symptoms were similar to those
reported in population-based studies [34, 35, 50, 78-80]. The presence of limitation in
walking, fatigue and limitation in ADL was, however, lower [34, 55, 60, 88, 89]. The
reasons for these similarities and differences are not clear since previous studies have
not presented the presence of disability in subgroups of disease severity. However, the
results in this thesis imply that the largest differences between subgroups of disease
severity are found with regard to limitation in walking, fatigue and limitation in ADL,
which might be one possible explanation. Even in EDSS mild, the majority had fatigue
and limitation in fine hand use; one third had cognitive impairment; 25%, depressive
symptoms: 20 %, limitation in walking and 15%, limitations in instrumental ADL. The
majority, 81% of the sample, had two or more of the disabilities studied. These results
imply that a composite score, like the EDSS, might be inadequate to detect disabilities
in MS and may need to be complemented by disability-specific measures.

In line with our findings, long-term individual variability in cognitive functioning
including both improvements and declines has been found [41, 48] but, to my
knowledge, short-term variations have not previously been illustrated with the use of
frequent follow-ups every six months. Eighty percent had fatigue at least at one point in
time, whereas 44% remained fatigued during the whole study period, and 36% varied.
This result is comparable with previous longitudinal studies of fatigue [73, 74]. No
significant variation was found in the total BDI score but when the different BDI
categories were analysed, mood symptoms varied significantly, similar to findings in a
previous study [85]. The reasons for this result are not clear but one may speculate
whether depression in MS differs from major depression, and that symptoms dealing
with evaluative and somatic/vegetative symptoms of depression may be equally
attributable to the MS disease [77], whereas symptoms dealing with mood are not. Our
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results regarding significant variations in ADL and social/lifestyle activities are in
agreement with a 10-year study on ADL trajectory in MS, in which significant changes
occurred regardless of the number of years since diagnosis [90]. However, the more
frequent follow-ups in the present thesis, compared to the 10-year study, demonstrate
that variations occur also at shorter intervals.

The fact that people with MS with a primary progressive disease course are especially
susceptible to rapid deterioration was reflected in the moderate and large effect sizes in
this subgroup, which represented declines. However, the results concerning the primary
progressive subgroup should be interpreted with caution since it consisted of only eight
individuals. The effect size for the SDMT, based on data from inclusion and at12
months was markedly larger than the effect size based on data from 12 months and 24
months, probably reflecting a practice effect. Notable was the fact that the largest mean
change in score with regard to the SDMT was found in the EDSS mild category,
possibly implying a considerable practice effect in this category. Similar mean/median
changes were found in the subgroup with bouts and the EDSS mild category, probably
reflecting the fact that the majority in the sample that experienced bouts had a mild
degree of disease severity. Surprisingly, there were no other apparent differences in
mean/median changes in scores between the whole sample and subgroups, with or
without bouts, during the study period, suggesting that the variations cannot entirely be
ascribed to bouts. The influence of bouts on disability progression is disputed since
some studies suggest an association between bouts and worsening of disability [195],
while other studies have found that disability progression is not obviously influenced
by bouts [196]. As many as 63%, with regard to walking, and 46%, with regard to fine
hand use, demonstrated > 20% mean change, which has been proved to be the minimal
clinically important difference [165]. Concerning the other instruments included in this
study, the minimal clinically important difference has not yet been determined, thus
needing to be explored in future studies.

The variations in functioning and disability included both improvements and declines
and no general deterioration could be found in the sample. Despite the fact that MS is a
progressive disease, two years is a relatively limited period of time and probably too
short to detect patterns of deterioration, except in the subgroup of people with a primary
progressive disease course. The results suggest a need for a systematic and regular
long-term assessment of functioning and disability in people with MS, in order to
identify individuals at risk of deterioration.

5.1.2 Perceived impact of MS on health

In contrast to the negative linear relationship between disease severity and HRQOL that
has been suggested in other studies [197], the results of the MSIS-29 indicated that the
category of persons with mild and, in particular, moderate EDSS had larger proportions
with a high psychological impact (> 3rd quartile) of MS compared with severe EDSS,
which might be a sign of adaptation in the severe category. Similar findings have been
reported in other studies [66, 68, 91, 95, 132] and might be the result of a response shift
in those with severe MS, referring to a change in the meaning of one’s self-evaluation
of HRQOL, as a result of a change in internal standards, values, or conceptualisation
[198]. Other possible explanations may be that important predictors of increased
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psychological impact of MS e.g., fatigue and depressive symptoms, were less frequent
in those with severe MS than in those with moderate MS. Furthermore, cognitive
impairment was a predictor of increased physical impact of MS, but surprisingly not of
increased psychological impact, suggesting that persons with cognitive impairment,
which was more common among those with severe MS, perceive a physical rather than
a psychological impact of MS. Some previous studies have found a relationship
between cognitive impairment and poor HRQOL [43-45], whereas others have found
no such association [46]. The fact that fatigue and depressive symptoms were
independent predictors of an increase in both physical and psychological impact of MS,
a result in line with other studies [44, 66-68, 82, 95], emphasises the importance of
systematic and regular assessment of these areas of functioning, which have proved to
be modifiable [28, 29]. In this thesis, disease duration of > 10 years since diagnosis was
a predictor of increase in physical impact of MS. Previous results on the impact of long
disease duration are conflicting since both a positive [91] and a negative impact [135]
on HRQOL have been found. One possible explanation for these differences in results
can be that different HRQOL measures have been used, focusing more or less on
physical functioning. A negative impact of long disease duration was found for
physical functioning using the Medical Outcome Study Short Form-36 and for
mobility, self-care and social activities using the Disability and Impact Profile [135]. In
contrast, a positive impact of long disease duration was found using the Leeds Multiple
Sclerosis Quality of Life scale, which has no particular items related to physical
functioning [91], and the positive impact may thus reflect an adaptation among those
who have lived with the disease for a longer period of time, although the physical
impact is still present. The predictive capacity of SOC has been sparsely explored but
our results confirm those of a previous study, in which weak SOC was found to be
associated with poor HRQOL [95]. However, we found weak or moderate SOC to be a
predictor only of increased psychological impact. Absence of immunomodulatory
treatment predicted an increase in psychological impact. This result might reflect either
a lack of positive immunomodulatory treatment effect or, possibly, diminished hope in
those who lack such treatment. Immunomodulatory treatment has proved mainly to
reduce the number of relapses but one may speculate whether the treatment may
positively influence other aspects of MS also, which, in turn, may have a positive
impact on HRQOL. Previous findings on the impact of immunomodulatory treatment
on HRQOL are conflicting since some studies report a positive impact [103-105, 137]
while other have found a negative impact [106], at least partly due to adverse effects
related to treatment [104, 107]. Somewhat surprisingly, occurrence of bouts did not
predict an increase in the perceived impact of MS, in contrast to the findings of a
previous study [197].

The effect sizes implied that the largest variations were found in the EDSS moderate
category with regard to the physical subscale, and in the EDSS mild category with
regard to the psychological subscale. In addition, despite the fact that no statistically
significant variations were found in the physical subscale, as many as 74% of those
with an EDSS score of 0.0-5.0 and 80 % of those with an EDSS score of 5.5-8.0
experienced a minimal clinically important difference [138]. Concerning the
psychological subscale, we chose to present the changes in arbitrary intervals of five
since the minimal clinically important difference for this subscale has not yet been
determined, thus needing to be explored in future studies. A majority of the people with
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MS experienced changes in psychological scores but we do not know whether they
represent minimal clinically important differences. It is difficult to compare our results
concerning variations with the findings of previous longitudinal studies since they
differ considerably in terms of the clinical characteristics of the participants and study
[46, 130, 131, 137-140] focus. To my knowledge few studies have follow-ups periods
of more than six months [130, 131, 137, 138]. The aim of one previous study was to
study changes over time and it found that the majority of people with MS experienced
changes in scores on the MSIS-29 over a four-year study period [138].

5.1.3 Perceived needs and satisfaction with care

The majority preferred an early diagnosis, a result which tallied with previous studies
[118, 199]. However, only around half were satisfied with the situation in which the
diagnosis was received. This finding might reflect the fact that some persons in the
sample received their diagnosis many years ago at a time when the diagnostic process
was slower than today. The stress associated with receiving an MS diagnosis [200] may
also have a negative impact on the degree of satisfaction. Nevertheless, some potential
for improvements with regard to the diagnostic situation is likely to exist and should be
further explored. Despite the fact that the people with MS met a neurologist every six
months, as many as 35% of them were not satisfied with the accessibility of physicians,
a result in line with a previous study [118]. This finding might reflect a need for more
frequent visits or telephone contacts but may also illustrate the fact that physicians are
gatekeepers to many health-related services. Previous studies have recognised the need
for more effective care coordination [119, 201]. Future studies should identify the
issues underlying the call for increased accessibility of physicians and explore how
these needs could best be met e.g., by involving a multi-professional team or a
designated care coordinator [15]. Among the professional health care staff, the people
with MS were most satisfied with nurses regarding all dimensions. One possible
explanation for this result may be that the majority received immunomodulatory
treatment, entailing repeated contacts with nurses for instructions and assistance with
the injections. This frequent contact may lead to the nurses becoming care coordinators.
The results derived from previous studies revealing that people with MS exhibit high
participation preferences [118, 202] were confirmed by the huge majority in the present
thesis wanting to participate in planning their care. Involving people with MS in
decision-making is included in the NICE guidelines [15] and in Sweden’s Health and
Medical Services Act [203].

On a group level, there were no statistically significant variations in proportions of
people with MS with perceived needs concerning the health-related services studied
during the study period. However, on the individual level, variations in perceived needs
as well as in satisfaction with care were found. The reasons for these variations are not
clear but might indicate that some needs are met or disappear while others vary as a
consequence of the varying MS disease. All the same, the variations in needs and
satisfaction with care agree with the variations found also regarding functioning and
disability in people with MS. The results highlight the call for a flexible health care
system that can provide services with a minimum delay and reduce the environmental
barriers to optimised functioning. The majority perceived a need for rehabilitation,
assistive devices, transportation service for the disabled, psychosocial
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support/counselling and information on social insurance/vocational rehabilitation at all
points in time or sometimes, suggesting that these are key services demanded by people
with MS. Of those who perceived a need at all times or sometimes, the people with MS
were most satisfied with the availability of assistive devices, workplace adaptation,
home adaptation, and transportation service for the disabled, which indicates that the
availability of these services may be regarded as reasonably satisfactory within the
Swedish health care system. However, the people with MS were least satisfied with the
availability of psychosocial support/counselling; and information on social
insurance/vocational rehabilitation. Furthermore, the majority were burdened by the
costs of care and one may assume that costs are especially onerous for the 42% of the
sample not working. A flexible sick-leave system, an improved information service
regarding social insurance issues and access to vocational rehabilitation services that
respond to individual needs [204] might be facilitating environmental factors that could
enable people with MS to work and might facilitate participation. The fact that the
people with MS were not satisfied with the availability of psychosocial
support/counselling possibly illustrates that this kind of service is in poor supply within
the public social insurance system in Sweden but is mainly provided by private
caregivers, entailing high costs for the individual. Another explanation may be that the
concerns underlying the need for psychosocial support/counselling are less targeted
than e.g. mobility problems. The cost of rehabilitation is relatively small. Nevertheless,
a recent study of the costs of MS in Sweden revealed that the costs of rehabilitation
were reduced from 8.6% in 1998 to 7.2% in 2005 [197]. Considering that large
proportions reported a need for physiotherapy, occupational therapy, and rehabilitation
periods and that more than one third were not satisfied, the rationale for the reduction in
rehabilitation costs can be questioned. A regular and individualised review of the
individual’s care needs seems desirable, in accordance with the NICE guidelines [15].
One may assume that a comprehensive needs assessment is required, keeping in mind
that less apparent disabilities, such as fatigue and depressive symptoms, are common in
people with MS, and may be of importance for the individual’s need of different health-
related services, such as home-help service and psychosocial support/counselling.

As can be expected, a severe state of MS was associated with a greater perceived need
for almost all the health-related services studied, a result in line with previous studies
[119, 124]. However, the fact that persons with mild disease severity perceive a need
for rehabilitation services to a lesser extent than those with a more severe state of MS
might arise from expectations according to the way the health care system is structured,
focusing on symptomatic treatment rather than on health promotion. The expectations
and knowledge that people with MS have of the different health care providers’ areas of
expertise may have an impact on their perceived needs of different services as well as
their satisfaction with care. Although a previous study revealed that surprisingly large
proportions lacked information about appropriate exercises [122], maintaining the level
of functioning with the assistance of e.g. a physiotherapist is perhaps not recognised as
a need by persons with mild disease severity. People with MS risk a variety of
secondary conditions, including physical deconditioning, weight problems and
osteoporosis [205, 206], and a relationship between secondary conditions and health
behaviour has been suggested [205, 207, 208]. Thus, a shift in focus, not only to
include cure but also health promotion, would possibly be effective in terms of outcome
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and costs, as has been shown in a previous study [209]. Health promotion programmes
should be designed for people with MS.

5.2 METHODOLOGICAL CONSIDERATIONS
5.2.1 Study sample

The aim of this thesis was to identify the presence of seven common disabilities in
people with MS in contact with specialist MS care on a regular basis. The sample, with
a majority of persons with mild MS according to the EDSS, is thought to be
representative of such care and it is likely that our results regarding the presence of
disability and variation in functioning over time can be extrapolated to other MS
specialist clinics, keeping in mind that differences may occur between countries or
regions in Sweden due to different structures of health care systems, for example. The
use of clinical samples, as in this thesis, may cause a bias in estimates of functioning
and disability if extrapolated to the population of people with MS. In comparison with a
population-based study of people with MS in Stockholm County, the mean age of the
present sample was lower; higher proportions had mild MS and higher proportions a
relapsing remitting disease course [34]. The participants were recruited consecutively
and a major strength was the low dropout rate.

The perceived needs and the level of satisfaction with care in the present thesis may be
influenced by higher demands made by people with MS attending a specialist clinic.
On the other hand, the potential for meeting the needs of the people with MS should be
most advantageous at such a clinic and the opportunities for improvements e.g.
enhanced availability of rehabilitation services, are excellent.

When interpreting the results, one should keep in mind that a large proportion of the
sample received immunomodulatory treatment. The impact of such treatment and of
other health care interventions on disability and perceived impact of MS is not fully

understood and needs to be explored.

5.2.2 Design and procedure

Major strengths of this thesis were the longitudinal design with frequent follow-ups,
and the exploration of seven concurrent areas of functioning and disability; perceived
impact of MS and perceived needs and satisfaction with care, using valid and reliable
tests and questionnaires in a standardised manner. Data were collected by five research
physiotherapists, specialists and experienced in the field of neurology. No actual tests
of inter-rater and test-retest reliability were performed. However, the research
physiotherapists were co-trained before and during the study and, for each individual,
data were collected primarily by the same physiotherapist and at the same time of day
on all occasions. Although the presence of a health professional may have influenced
the responses, one advantage, considering that cognitive impairment is common among
people with MS, was the opportunity to explain the questionnaires. Furthermore, their
presence ensured that the questionnaires were filled in by the people with MS and not
by proxies, and the administration of the measurements as postal questionnaires would
have caused ethical dilemmas.
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The ICF is a consensus model and, so far, there is little scientific evidence for its
validity. The associations between the different components are not verified and we
lack suitable instruments to measure participation. Furthermore, it has even been
questioned whether the component participation, should be included at all, since it
presupposes the existence of a will, and the concept of will is lacking in the model
[210, 211]. However, the use of the ICF as a conceptual framework was found to be
helpful in offering a structure to study a combination of biological and psychosocial
perspectives of the life situation of people with MS. The ICF [31] was only used for
structure and the variables were not classified in detail, which might be seen as a
shortcoming. On the other hand, the instruments used are valid and reliable and so far
no valid and reliable instruments using the components of the ICF as a starting point
have been developed.

A major strength of the present thesis was the use of disability-specific measurements
with recommended cut-offs, in contrast to the majority of other longitudinal studies, in
which disability has been graded according to the EDSS [144-150]. The high
concurrent presence of disability that was found, as well as the variations in functioning
and disability, also among those with mild MS, suggest that composite scores of MS
symptoms, such as the EDSS, may be insufficient when assessing functioning and
disability and does not incorporate the views of the people with MS. In the present
thesis, scores on the EDSS were categorised in three categories: mild, moderate and
severe disease severity. Thus, it is not likely that changes in EDSS scores during the
study period would have influenced the results.

Seven disabilities, known to occur commonly, were studied. However, the presence of
disability is likely to be underestimated, since some instruments were not completed by
all persons and other known disabilities among people with MS: bladder, bowel and
sexual dysfunction [212, 213]; and pain [214-216], for instance, were not explored.
Ongoing pharmacological treatment e.g. for fatigue and depressive symptoms, may also
have influenced the presence of disability.

In the present thesis, the SDMT [157] was primarily used to assess cognitive function
since it has been recommended as a sensitive cognitive screening test in MS [158, 159].
However, our results point to a plausible learning curve, which is likely to obscure the
variation of cognitive functioning during the two years. Practice effects have been
reported in the PASAT [217] but need to be further explored for the SDMT.
Furthermore, since the SDMT was primarily administered in written format, possibly
including some persons with limitation in fine hand use, the proportion with cognitive
impairment might have been overestimated. On the other hand, there are many aspects
of cognitive function and detailed assessment of people with MS requires extensive
batteries of neuropsychological tests. Thus, it is also plausible that the proportion with
cognitive impairment was underestimated. Cognitive impairment, assessed with the
SDMT, was found to be a predictor of an increase in perceived physical impact.
However, since the SDMT does not capture all aspects of cognitive function, it is
possible that other types of cognitive impairment have a different impact.

Day-to-day variability in the individual maximum walking distance, which is included
in the overall score for disease severity as per the EDSS [54], as well as in the
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maximum walking time in people with MS has been reported [218]. The average
walking speed, which was used in this thesis, is considered to be more stable [218]. An
increase in fatigue in people with MS has been reported, from the morning to the
afternoon, while walking speed remains constant [219]. Nevertheless, in order to
minimise the possible influence of fatigue, and of fluctuations in disability during the
day, data for each individual were primarily collected at the same time of day on all
occasions.

The FSS [168] was used to assess level of energy and different cut-offs for fatigue were
used. In Papers I and I, the original cut-off of > 4 [168] was used, but in Paper III the
revised categorisation with a cut-off > 5 [83] was employed in order not to overestimate
the presence of fatigue. Since increased fatigue in people with MS has been reported,
from the morning to the afternoon [219], data for each individual were primarily
collected at the same time of day on all occasions in order to minimise the effects of
fluctuations during the day.

Depression is the most common mood impairment in people with MS [77]. However,
other psychiatric disorders that may occur in people with MS, such as euphoria, and
psychological laughing and crying, were not explored [77]. Different cut-offs for
depressive symptoms according to the BDI were used. In Paper I, BDI [171] and BDI-
18 [175] were calculated and a cut-off > 10 was employed since it has usually been the
recommended cut-off for minimal depression [173]. In Papers II and III, only the
original BDI was calculated since a recent study supported the use of all BDI items
when measuring depressive symptoms in people MS [220]. Furthermore, a cut-off > 13
was used along with current recommendations [172]. In the present sample, the BDI
and a cut-off > 13 led to almost identical proportions of depressive symptoms as the use
of the BDI-18 and a cut-off > 10, which supported the use of the original BDI and a
cut-off > 13.

As might be expected, the KI [176] had clear ceiling effects but was complemented
with the FAI, which includes more complex social and lifestyle activities [178]. The
FAI was originally developed for use in the stroke population and its validity for
younger populations has been questioned. It has been suggested that items specific to
younger people, such as sports, should be included [194] as well as activities relevant to
the MS population, such as going out using a mobility scooter for the disabled [88].

Data regarding SOC were collected at one point in time (6 or 12 months). SOC is
considered to be relatively stable after the age of 30 [93, 96] but instability related to
onset of disease or increasing age has also been reported, particularly among people
with low SOC [97]. In the present thesis, data regarding SOC were categorised in two
categories; weak/moderate or strong SOC. Thus, it is not likely that changes in SOC
over the study period would have influenced the results.

Aiming to explore the perceived impact of MS on health, including predictors of an
increase in perceived impact, we chose the disease-specific MSIS-29, consisting of
items that are specific and relevant to people with MS [185]. Although generic
measures make comparisons with the general population and with other diseases
possible, they do not capture certain disease-specific areas and may have limited
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responsiveness [221, 222]. Hence, a generic instrument would have complemented the
disease-specific MSIS-29 in presenting a more detailed understanding of the perceived
impact in our sample. Other disabilities: e.g. in bladder, bowel and sexual function and
pain, are known to have an impact on HRQOL [214, 223, 224], but were not included
in the Generalized Estimating Equation analysis, which might have influenced our
results. Furthermore, additional contextual factors may be of importance for outcome in
HRQOL.: self-efficacy [140] and education level [225], for example.

In this thesis, perceived needs and satisfaction with care were explored from the
perspective of the people with MS and it is not known whether our results reflect the
actual care received. However, one may argue that the care supplied should concur with
the perceived needs of the people with MS and areas with a potential for improvement
were identified. Major strengths were the fact that the questionnaire included questions
on both perceived needs and satisfaction with care in different dimensions and the low
drop-out rate, as opposed to many previous studies in which postal questionnaires have
been used [119, 122-124].

5.2.3 Statistical analysis

Parametric statistics were used for ratio data and non-parametric statistics for ordinal
data. A major strength of the present thesis was the fact that the results were analysed
both on a group level and an individual level. Several statistical approaches were used
to describe the variation over time in different areas of functioning and disability and in
the perceived physical and psychological impact of MS. The minimal clinically
important difference has been determined in previous studies with regard to the NHPT
[165], the T25FW [165] and the MSIS-29 [138]. Concerning the other instruments
included in our study, the minimal clinically important differences have not yet been
determined. We chose, therefore, to present effect size, which has proved to be useful
as an estimation of the magnitude of variations. However, one should keep in mind that
effect sizes are based solely on the variability of the measurements and do not consider
the values and opinions of people with MS or of clinicians [127]. Furthermore, effect
sizes are calculated using parametric statistics; consequently, the characteristics of the
ordinal scale are not considered. Traditionally, effect size of 0.20 has been considered
small but some results indicate that even small changes may be subjectively important
to the individual [226, 227].

Generalized Estimating Equations is a modern statistical method used to approach
longitudinal data. The advantages of Generalized Estimating Equations are that it
allows for linear as well as non-linear data in the same analysis; the individuals are not
required to have the same numbers of assessments; it can identify temporal patterns in
the data and it can include interactions with time to test whether a predictor’s effect
varies over time [228].

5.2.4 Ethical considerations

The assessments, made every six months, repeatedly made the participants aware of
different shortcomings, which might have been perceived as discouraging by some
individuals but may also have assisted them in developing coping strategies. Some
questions included in the questionnaires may have been perceived as discouraging or as
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violating integrity. However, one should keep in mind that the questions were put to
persons in regular contact with health care, who are used to discussing their state of
health, and the extra attention and time spent with each individual made it possible to
bring up issues not normally dealt with during an ordinary appointment. When needed,
the investigator informed the participant about where to turn for professional support in
different matters. The experience of the follow-ups was that most individuals were
willing and positive to being assessed and sharing their experiences of living with MS,
thus contributing to the base of knowledge needed to organise and supply adequate
health-related services that may be beneficial for people with MS. Data collection was
performed primarily in conjunction with regular visits to the neurologist in order to
minimise the inconvenience for the individual but for those who so preferred, an
appointment was made for another day. Furthermore, data were mostly collected by the
same investigator for each individual.

5.3 CONCLUSIONS AND CLINICAL IMPLICATIONS

This outpatient sample of people with MS covered the whole range of disease severity
as per the EDSS although the majority had mild MS. A high concurrent presence of
disability was found, regardless of disease severity, which highlights the importance of
making systematic assessments of the level of functioning also in individuals with mild
MS, in order to identify disabilities. The fact that a relatively high concurrent presence
of disabilities was found also in individuals with mild MS indicates a need to
complement the EDSS assessment with other more disability-specific measurements.
Given the range of disabilities that may occur in people with MS, a multidisciplinary
approach is probably necessary to minimise the risk that disabilities may remain
unidentified.

The perceived impact of MS on health should be considered, regardless of disease
severity, since the largest proportions of people where the psychological impact of MS
was high were found among those with mild and moderate MS, and since some people
with mild MS perceived a high physical impact.

Nearly all functioning studied varied significantly during the two-year study period but
there was no general deterioration in the sample. Variations in the presence of disability
were also found. Considering the variation in functioning over time, a regular and
multidimensional assessment of functioning and disability in people with MS is
desirable. Furthermore, the variations demand flexibility in the supply of health-related
services, as well as individualised interventions. The fluctuation in functioning over
time and the conceivable learning effect inherent in some instruments used should be
taken into consideration when designing studies and interpreting the results.

During the study period, the majority had changes in the perceived physical impact of
MS of established important magnitude and the psychological impact varied
significantly. A longitudinal analysis revealed that: a period of more than 10 years since
diagnosis, cognitive impairment, fatigue and depressive symptoms were independent
predictors of increase in physical impact. Weak or moderate sense of coherence,
absence of immunomodulatory treatment, fatigue and depressive symptoms were
independent predictors of increase in psychological impact. The knowledge of what are
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the predictors of increase in perceived physical and psychological impact may be used
to identify people with MS in need of special attention.

Rehabilitation, assistive devices, transportation services for the disabled, psychosocial
support/counselling and information on social insurance/vocational rehabilitation, seem
to be key services demanded by people with MS. Improved availability of rehabilitation
services including an increase in the supply of psychosocial support/counselling; and
information on social insurance/vocational rehabilitation could probably improve
satisfaction with care.

5.4 FUTURE STUDIES

The two-year study period in this thesis is a relatively short period of time, considering
that many people with MS live with the disease during most of their lives; thus, there is
a need for more extended longitudinal studies, which may provide knowledge of the
long-term impact of the variations found in the present thesis.

Future studies need to explore plausible contributors, e.g. contextual and disease-related
factors, to the variations in disability over time, as well as to identify individuals with
similar patterns in longitudinal changes.

Although outside the scope of this thesis, knowledge concerning evidence-based
interventions in different areas of disability in people with MS is limited. Considering
that the occurrence of bouts did not have a major influence on the perceived impact of
MS on health in the present thesis, there is need to apply a broad range of approaches in
developing also non-pharmacological interventions with the aim of improving the life
situation for people with MS.

Qualitative studies to identify what issues underlie the perceived need for different
health-related services and level of satisfaction with care are needed. For example, it
has been proved that the reasons for a perceived need for rehabilitation may differ at
different stages of the MS disease [229]. Satisfaction with care is a complicated,
multidimensional concept, and should be studied further, e.g. the impact of met/un-met
perceived needs and level of satisfaction with care on functioning and HRQOL. Future
research is also needed to explore how the different needs of people with MS best
should be met in terms of outcome and cost-effectiveness and what levels of
satisfaction with care can be considered as acceptable in different dimensions.

36



6 ACKNOWLEDGEMENTS

Ett stort tack till alla som pa olika sétt har bidragit till denna avhandling.
Speciellt vill jag tacka:

Alla ni personer med MS som jag har haft formanen att 4 traffa under tva &rs tid. Ett
stort tack for att jag har fétt ta del av era upplevelser och erfarenheter av att leva med
sjukdomen MS.

Min huvudhandledare Lena von Koch, for att du med stor kunskap och skicklighet har
guidat mig genom doktorandprocessen och for din entusiasm och uppmuntran. Du har
en outtomlig energi och gladje infor forskning som smittar av sig pa dem i din
omgivning. Tack dven for mycket trevlig samvaro och stdd i stort som smatt. En béttre
handledare kan jag inte tinka mig.

Min bihandledare Lotta Widén Holmgqyvist, for att du delat med dig av din stora
kunskap om forskning, for klarsynta kommentarer och virdefulla diskussioner. Du har
lart mig mycket om logiskt resonemang och att ’halla den réda traden”.

Min bihandledare Magnus Andersson, for mycket god handledning i neurologiska och
medicinska fragor. Tack for stod och uppmuntran.

Ett stort tack till Hans Link for att du initierade projektet och anstéllde mig. Tack for
ménga vérdefulla idéer och synpunkter vid starten av projektet och for mycket gott
samarbete under datainsamlingen.

Jan Hillert, chef for sektionen for neurologi samt sektionschef Karin Harms-
Ringdahl och bitradande sektionschef Lena Nilsson-Wikmar vid sektionen for
sjukgymnastik, for att jag har fatt mojlighet att genomfora min doktorandtid vid dessa
sektioner vid Karolinska Institutet. Tack Jan for medforfattarskap.

Sverker Johansson, min kéra parhést i detta projekt. Jag ér véldigt glad for att du ville
gora den hir resan genom doktorandprocessen tillsammans med mig. Det har betytt
oerhort mycket att ha dig vid min sida och jag uppskattar allt stod och all omtanke. Jag
trivs 1 ditt sdllskap och virdesitter verkligen den vanskap vi byggt upp genom aren.

Min mentor och forebild Catherine Dahlstrom for st6ttning och uppmuntran, bade
professionellt och privat.

Ulrika Einarsson och Kristina Gottberg. Ni tva har varit ett fantastiskt stod pA ménga
sdtt och jag har lart mig mycket av er, bade kliniskt och forskningsmaéssigt. Ni it mig
hjélpa till med datainsamlingen till Stockholm MS study vilket var oerhért larorikt och
till stor hjélp vid planeringen av detta projekt. Tack kloka Kristina, for att du ville vara
medforfattare till ett delarbete och for alla givande samtal vi har haft.

Mina medforfattare Ingrid Claesson och Jenny Lindberg for gott samarbete under
datainsamling. Tack Ingrid, for trevliga lunch- och fikatréffar.

37



Mina kollegor och vénner i neuro-forskargruppen fér manga givande diskussioner vid
véra seminarier: Elsy Eek, Anette Forsberg, Marie Kierkegaard, Susanne
Palmcrantz, Anna Pettersson, Disa Sommerfeld, Ann-Mari Thorsén, Annica
Wohlin Wottrich och Anna-Karin Welmer. Sérskilt tack for ert fantastiska
engagemang och ovérderliga synpunkter vid “rampartyt”.

Liz Peterson, my friend and fellow doctoral student. I really enjoy your company, and
your warm and positive personality.

Sjukskéterskor och underskoterskor pA MS-mottagningen, framfor allt Liselotte
Bengtsson, Anna Cunningham, Marita Ingemarsson, Ewa Roos och Helena
Ytterberg, for att ni ”skolade in mig” i verksamheten p4 MS-mottagningen och for all
assistans med att gora datainsamlingen s& smidig som moljligt.

Leszek Stawiarz for oumbérlig datorhjélp. Gunnel Larsson och Yvonne Sjolind vid
institutionen for klinisk neurovetenskap samt Vanja Landin, Kristina de Sinegube
Lundh och Inger Tjergefors vid institutionen for neurobiologi, vardvetenskap och
samhdlle, for vanligt bemotande och utméarkt administrativt stod.

Margaret Hammare for snabb och utmérkt sprakgranskning. Elisabeth Berg och
Jakob Bergstrom, for statistiskt stod.

Min néra van och chef pa Capio S:t Gorans sjukhus AB, Anneli Norevik, for att du
latit mig vara tjénstledig under alla ar och for att du alltid &r sd hjdlpsam och
tillmoétesgaende.

Min vin och fore detta kollega Solveig Malm, som var medforfattare till min allra
forsta studie, som inte ingar i avhandlingen, men som blev en start till
forskarutbildningen.

Till sist:
Alla mina hérliga vénner. Det ska bli roligt att borja umgas igen nu nir min
eremittillvaro &r over.

Min familj: min pappa Dick, min mamma Ellinor, min bror Henrik, mina
svarforildrar Erland och Catherine, for uppmuntran och framfor allt for all praktisk
hjélp med dagishdmtning och barnpassning. Tack Henrik for stor datorhjalp.

Framfor allt:
Min dlskade man Ingvar, for ditt orubbliga stod, och mina &lskade barn Annie och
Felix. Ni dr den storsta gladjen 1 mitt liv.

Financial support for this thesis was gratefully received through an unrestricted grant
from Biogen Idec and from the Board of Research for Health and Caring Sciences; the
Health Care Sciences Postgraduate School, Karolinska Institutet; the Swedish
Association for Persons with Neurological Disabilities; the Swedish Research Council;
the Karolinska Institutet; and the Stockholm County Council.

38



7 REFERENCES

(1]

(2]
(3]

[4]
(5]

(6]

(7]

(8]

(%]

[10]

[11]
[12]

[13]

[14]

[15]
[16]

[17]
[18]
[19]

[20]

Compston A, McDonald I, Noseworthy J, Lassmann H, Miller D, Smith K, et
al. McAlpine's Multiple Sclerosis, 4th edition. London: Churchill Livingstone
Elsevier 2006.

Kurtzke JF. Epidemiologic evidence for multiple sclerosis as an infection. Clin
Microbiol Rev. 1993;6:382-427.

Orton SM, Herrera BM, Yee IM, Valdar W, Ramagopalan SV, Sadovnick AD,
et al. Sex ratio of multiple sclerosis in Canada: a longitudinal study. Lancet
Neurol. 2006;5:932-6.

Compston A, Coles A. Multiple sclerosis. Lancet. 2002;359:1221-31.
Bronnum-Hansen H, Koch-Henriksen N, Stenager E. Trends in survival and
cause of death in Danish patients with multiple sclerosis. Brain. 2004;127:844-
50.

Callander M, Bostrom I, Landtblom A. High prevalence of multiple sclerosis in
the Swedish county of Varmland. In: Epidemiological and genetic studies of
multiple sclerosis with foucus on the Swedish county of Varmland,
Dissertation: Linkdping University; 2006. ISBN 91-85497-86-X.

Sundstrom P, Nystrom L, Forsgren L. Incidence (1988-97) and prevalence
(1997) of multiple sclerosis in Vasterbotten County in northern Sweden. J
Neurol Neurosurg Psychiatry. 2003;74:29-32.

Svenningsson A, Runmarker B, Lycke J, Andersen O. Incidence of MS during
two fifteen-year periods in the Gothenburg region of Sweden. Acta Neurol
Scand. 1990;82:161-8.

Lublin FD, Reingold SC. Defining the clinical course of multiple sclerosis:
results of an international survey. National Multiple Sclerosis Society (USA)
Advisory Committee on Clinical Trials of New Agents in Multiple Sclerosis.
Neurology. 1996;46:907-11.

Noseworthy JH, Lucchinetti C, Rodriguez M, Weinshenker BG. Multiple
sclerosis. N Engl J Med. 2000;343:938-52.

McDonnell GV, Hawkins SA. Primary progressive multiple sclerosis:
increasing clarity but many unanswered questions. J Neurol Sci. 2002;199:1-15.
Poser CM, Paty DW, Scheinberg L, McDonald WI, Davis FA, Ebers GC, et al.
New diagnostic criteria for multiple sclerosis: guidelines for research protocols.
Ann Neurol. 1983;13:227-31.

McDonald WI, Compston A, Edan G, Goodkin D, Hartung HP, Lublin FD, et
al. Recommended diagnostic criteria for multiple sclerosis: guidelines from the
International Panel on the diagnosis of multiple sclerosis. Ann Neurol.
2001;50:121-7.

Polman CH, Reingold SC, Edan G, Filippi M, Hartung HP, Kappos L, et al.
Diagnostic criteria for multiple sclerosis: 2005 revisions to the "McDonald
Criteria". Ann Neurol. 2005;58:840-6.

National Institute for Health and Clinical Excellence (NICE). Available at:
http://www.nice.org.uk Accessed 29 March, 2008 [cited; Available from:

The Swedish MS Association. Sundstrom P, Vrethem M, Wallentin F, Myr A
(Editorial Committee). Metodboken 2005. Available at:
http://www.mssallskapet.se Accessed Feb 26, 2007.

Kesselring J, Beer S. Symptomatic therapy and neurorehabilitation in multiple
sclerosis. Lancet Neurol. 2005;4:643-52.

Thompson AJ. Symptomatic management and rehabilitation in multiple
sclerosis. J Neurol Neurosurg Psychiatry. 2001;71 Suppl 2:1i22-7.

Polman CH, O'Connor PW, Havrdova E, Hutchinson M, Kappos L, Miller DH,
et al. A randomized, placebo-controlled trial of natalizumab for relapsing
multiple sclerosis. N Engl J Med. 2006;354:899-910.

Johnson KP, Brooks BR, Cohen JA, Ford CC, Goldstein J, Lisak RP, et al.
Extended use of glatiramer acetate (Copaxone) is well tolerated and maintains

39



(21]
[22]
[23]
[24]
[25]
[26]
(27]

(28]

(29]

[30]

(31]

(32]

[33]
[34]

[35]
[36]
[37]
[38]

[39]
[40]
[41]

[42]

[43]

40

its clinical effect on multiple sclerosis relapse rate and degree of disability. 1998
[classical article]. Neurology. 2001;57:S46-53.

Interferon beta-1b is effective in relapsing-remitting multiple sclerosis. I.
Clinical results of a multicenter, randomized, double-blind, placebo-controlled
trial. 1993 [classical article]. Neurology. 2001;57:S3-9.

Rudick RA, Goodkin DE, Jacobs LD, Cookfair DL, Herndon RM, Richert JR,
et al. Impact of interferon beta-1a on neurologic disability in relapsing multiple
sclerosis. 1997. Neurology. 2001;57:S25-30.

Stevenson VL, Playford ED. Rehabilitation and MS. Int MS J. 2007;14:85-92.
Thompson AJ. The effectiveness of neurological rehabilitation in multiple
sclerosis. J Rehabil Res Dev. 2000;37:455-61.

Thompson AJ. Neurorehabilitation in multiple sclerosis: foundations, facts and
fiction. Curr Opin Neurol. 2005;18:267-71.

Rietberg MB, Brooks D, Uitdehaag BMJ, Kwakkel G. Exercise therapy for
multiple sclerosis. Cochrane Database of Systematic Reviews. 2005.

Khan F, Turner-Stokes L, Ng L, Kilpatrick T. Multidisciplinary rehabilitation
for adults with multiple sclerosis. Cochrane Database of Systematic Reviews.
2007.

Thomas PW, Thomas S, Hillier C, Galvin K, Baker R. Psychological
interventions for multiple sclerosis. Cochrane Database of Systematic Reviews.
2006.

Mathiowetz VG, Finlayson ML, Matuska KM, Chen HY, Luo P. Randomized
controlled trial of an energy conservation course for persons with multiple
sclerosis. Mult Scler. 2005;11:592-601.

Kos D, Duportail M, D'Hooghe M, Nagels G, Kerckhofs E. Multidisciplinary
fatigue management programme in multiple sclerosis: a randomized clinical
trial. Mult Scler. 2007;13:996-1003.

The International Classification of Functioning, Disability and Health. World
Health Organization, 2001. Available at: http://www.who.int/classifications/icf
Accessed January 31, 2008.

Khan F, Pallant JF. Use of the International Classification of Functioning,
Disability and Health (ICF) to identify preliminary comprehensive and brief
core sets for multiple sclerosis. Disabil Rehabil. 2007;29:205-13.

Eriksson H. Neuropsykologi. Normalfunktion, demenser och avgrinsade
hjérnskador, first edition. Stockholm: Liber AB 2001.

Einarsson U, Gottberg K, von Koch L, Fredrikson S, Ytterberg C, Jin YP, et al.
Cognitive and motor function in people with multiple sclerosis in Stockholm
County. Mult Scler. 2006;12:340-53.

Rao SM, Leo GJ, Bernardin L, Unverzagt F. Cognitive dysfunction in multiple
sclerosis. I. Frequency, patterns, and prediction. Neurology. 1991;41:685-91.
Achiron A, Barak Y. Cognitive impairment in probable multiple sclerosis. J
Neurol Neurosurg Psychiatry. 2003;74:443-6.

Schulz D, Kopp B, Kunkel A, Faiss JH. Cognition in the early stage of multiple
sclerosis. J Neurol. 2006;253:1002-10.

Huijbregts SC, Kalkers NF, de Sonneville LM, de Groot V, Reuling IE, Polman
CH. Differences in cognitive impairment of relapsing remitting, secondary, and
primary progressive MS. Neurology. 2004;63:335-9.

Zakzanis KK. Distinct neurocognitive profiles in multiple sclerosis subtypes.
Arch Clin Neuropsychol. 2000;15:115-36.

Beatty WW, Aupperle RL. Sex differences in cognitive impairment in multiple
sclerosis. Clin Neuropsychol. 2002;16:472-80.

Amato MP, Ponziani G, Siracusa G, Sorbi S. Cognitive dysfunction in early-
onset multiple sclerosis: a reappraisal after 10 years. Arch Neurol.
2001;58:1602-6.

Rao SM, Leo GJ, Ellington L, Nauertz T, Bernardin L, Unverzagt F. Cognitive
dysfunction in multiple sclerosis. II. Impact on employment and social
functioning. Neurology. 1991;41:692-6.

Gold SM, Schulz H, Monch A, Schulz KH, Heesen C. Cognitive impairment in
multiple sclerosis does not affect reliability and validity of self-report health
measures. Mult Scler. 2003;9:404-10.




[44]

[45]

[46]

[47]

(48]
[49]

[50]

[51]

[52]
(53]

[54]
[55]
[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]
[64]
[65]

Benito-Leon J, Morales JM, Rivera-Navarro J. Health-related quality of life and
its relationship to cognitive and emotional functioning in multiple sclerosis
patients. Eur J Neurol. 2002;9:497-502.

Cutajar R, Ferriani E, Scandellari C, Sabattini L, Trocino C, Marchello LP, et
al. Cognitive function and quality of life in multiple sclerosis patients. J
Neurovirol. 2000;6 Suppl 2:S186-90.

O'Connor P, Lee L, Ng PT, Narayana P, Wolinsky JS. Determinants of overall
quality of life in secondary progressive MS: a longitudinal study. Neurology.
2001;57:889-91.

Huijbregts SC, Kalkers NF, de Sonneville LM, de Groot V, Polman CH.
Cognitive impairment and decline in different MS subtypes. J Neurol Sci.
2006;245:187-94.

Kujala P, Portin R, Ruutiainen J. The progress of cognitive decline in multiple
sclerosis. A controlled 3-year follow-up. Brain. 1997;120 ( Pt 2):289-97.
Desrosiers J, Hebert R, Dutil E, Bravo G, Mercier L. Validity of the Tempa - a
Measurement Instrument for Upper Extremity Performance. Occupational
Therapy Journal of Research. 1994;14:267-81.

Goodkin DE, Hertsgaard D, Seminary J. Upper extremity function in multiple
sclerosis: improving assessment sensitivity with box-and-block and nine-hole
peg tests. Arch Phys Med Rehabil. 1988;69:850-4.

Chen CC, Kasven N, Karpatkin HI, Sylvester A. Hand strength and perceived
manual ability among patients with multiple sclerosis. Arch Phys Med Rehabil.
2007;88:794-7.

Kaufman M, Moyer D, Norton J. The significant change for the Timed 25-foot
Walk in the multiple sclerosis functional composite. Mult Scler. 2000;6:286-90.
Cutter GR, Baier ML, Rudick RA, Cookfair DL, Fischer JS, Petkau J, et al.
Development of a multiple sclerosis functional composite as a clinical trial
outcome measure. Brain. 1999;122 ( Pt 5):871-82.

Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an expanded
disability status scale (EDSS). Neurology. 1983;33:1444-52.

Swingler RJ, Compston DA. The morbidity of multiple sclerosis. Q J Med.
1992;83:325-37.

Cattaneo D, De Nuzzo C, Fascia T, Macalli M, Pisoni I, Cardini R. Risks of
falls in subjects with multiple sclerosis. Arch Phys Med Rehabil. 2002;83:864-
7

Benedetti MG, Piperno R, Simoncini L, Bonato P, Tonini A, Giannini S. Gait
abnormalities in minimally impaired multiple sclerosis patients. Mult Scler.
1999;5:363-8.

Martin CL, Phillips BA, Kilpatrick TJ, Butzkueven H, Tubridy N, McDonald E,
et al. Gait and balance impairment in early multiple sclerosis in the absence of
clinical disability. Mult Scler. 2006;12:620-8.

Fatigue Guidelines Development Panel of the Multiple sclerosis Council for
Clinical Practice Guidelines. Fatigue and multiple sclerosis: evidence-based
management strategies for fatigue in multiple sclerosis. Washington DC:
Paralyzed Veterans of America,1998:2.

Krupp LB, Alvarez LA, LaRocca NG, Scheinberg LC. Fatigue in multiple
sclerosis. Arch Neurol. 1988;45:435-7.

Lerdal A, Celius EG, Moum T. Fatigue and its association with
sociodemographic variables among multiple sclerosis patients. Mult Scler.
2003;9:509-14.

Merkelbach S, Sittinger H, Koenig J. Is there a differential impact of fatigue
and physical disability on quality of life in multiple sclerosis? J Nerv Ment Dis.
2002;190:388-93.

Flensner G, Ek AC, Soderhamn O. Lived experience of MS-related fatigue--a
phenomenological interview study. Int J Nurs Stud. 2003;40:707-17.

Schwartz CE, Coulthard-Morris L, Zeng Q. Psychosocial correlates of fatigue
in multiple sclerosis. Arch Phys Med Rehabil. 1996;77:165-70.
Pittion-Vouyovitch S, Debouverie M, Guillemin F, Vandenberghe N,
Anxionnat R, Vespignani H. Fatigue in multiple sclerosis is related to disability,
depression and quality of life. ] Neurol Sci. 2006;243:39-45.

41



[66]

[67]
[68]

[69]

[70]
[71]

(72]

(73]
[74]
[75]

[76]

[77]

(78]

[79]

[80]
[81]
(82]
(83]

[84]

(83]
(86]
(87]

42

Amato MP, Ponziani G, Rossi F, Liedl CL, Stefanile C, Rossi L. Quality of life
in multiple sclerosis: the impact of depression, fatigue and disability. Mult
Scler. 2001;7:340-4.

Janardhan V, Bakshi R. Quality of life in patients with multiple sclerosis: the
impact of fatigue and depression. J Neurol Sci. 2002;205:51-8.

Lobentanz IS, Asenbaum S, Vass K, Sauter C, Klosch G, Kollegger H, et al.
Factors influencing quality of life in multiple sclerosis patients: disability,
depressive mood, fatigue and sleep quality. Acta Neurol Scand. 2004;110:6-13.
Chwastiak LA, Gibbons LE, Ehde DM, Sullivan M, Bowen JD, Bombardier
CH, et al. Fatigue and psychiatric illness in a large community sample of
persons with multiple sclerosis. J Psychosom Res. 2005;59:291-8.

Smith MM, Arnett PA. Factors related to employment status changes in
individuals with multiple sclerosis. Mult Scler. 2005;11:602-9.

Debouverie M, Pittion-Vouyovitch S, Brissart H, Guillemin F. Physical
dimension of fatigue correlated with disability change over time in patients with
multiple sclerosis. J Neurol. 2008.

Johansson S, Ytterberg C, Hillert J, Widen Holmqvist L, von Koch L. A
longitudinal study of variations in and predictors of fatigue in multiple sclerosis.
J Neurol Neurosurg Psychiatry. 2008;79:454-7.

Lerdal A, Celius EG, Krupp L, Dahl AA. A prospective study of patterns of
fatigue in multiple sclerosis. Eur J Neurol. 2007;14:1338-43.

Tellez N, Rio J, Tintore M, Nos C, Galan I, Montalban X. Fatigue in multiple
sclerosis persists over time: a longitudinal study. J Neurol. 2006;253:1466-70.
Schreurs KM, de Ridder DT, Bensing JM. Fatigue in multiple sclerosis:
reciprocal relationships with physical disabilities and depression. J Psychosom
Res. 2002;53:775-81.

American Psychiatric Association: Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision. Washington, DC, American
Psychiatric Association, 2000.

Feinstein A. The neuropsychiatry of multiple sclerosis. Can J Psychiatry.
2004;49:157-63.

Chwastiak L, Ehde DM, Gibbons LE, Sullivan M, Bowen JD, Kraft GH.
Depressive symptoms and severity of illness in multiple sclerosis:
epidemiologic study of a large community sample. Am J Psychiatry.
2002;159:1862-8.

Gottberg K, Einarsson U, Fredrikson S, von Koch L, Holmqvist LW. A
population-based study of depressive symptoms in multiple sclerosis in
Stockholm county: association with functioning and sense of coherence. J
Neurol Neurosurg Psychiatry. 2007;78:60-5.

Patten SB, Beck CA, Williams JV, Barbui C, Metz LM. Major depression in
multiple sclerosis: a population-based perspective. Neurology. 2003;61:1524-7.
Mohr DC, Cox D. Multiple sclerosis: empirical literature for the clinical health
psychologist. J Clin Psychol. 2001;57:479-99.

Fruehwald S, Loeffler-Stastka H, Eher R, Saletu B, Baumhackl U. Depression
and quality of life in multiple sclerosis. Acta Neurol Scand. 2001;104:257-61.
Bakshi R, Shaikh ZA, Miletich RS, Czarnecki D, Dmochowski J, Henschel K,
et al. Fatigue in multiple sclerosis and its relationship to depression and
neurologic disability. Mult Scler. 2000;6:181-5.

Kroencke DC, Lynch SG, Denney DR. Fatigue in multiple sclerosis:
relationship to depression, disability, and disease pattern. Mult Scler.
2000;6:131-6.

Arnett PA, Randolph JJ. Longitudinal course of depression symptoms in
multiple sclerosis. J Neurol Neurosurg Psychiatry. 2006;77:606-10.

Mc Dowell I, Newell C. Measuring health. A Guide to Rating Scales and
Questionnaires, second edition. Oxford: Oxford University Press 1996.
Youngstrom MJ, Brayman SJ, Anthony P, Brinson M, Brownrigg S, Clark GF,
et al. Occupational therapy practice framework: Domain and process. American
Journal of Occupational Therapy. 2002;56:609-39.



[88]

(89]

[90]
[91]
[92]
(93]
[94]
(93]

[96]

[97]

(98]

[99]

[100]

[101]
[102]

[103]

[104]

[105]

[106]

[107]

[108]

Einarsson U, Gottberg K, Fredrikson S, von Koch L, Holmqvist LW. Activities
of daily living and social activities in people with multiple sclerosis in
Stockholm County. Clin Rehabil. 2006;20:543-51.

Rodriguez M, Siva A, Ward J, Stolp-Smith K, O'Brien P, Kurland L.
Impairment, disability, and handicap in multiple sclerosis: a population-based
study in Olmsted County, Minnesota. Neurology. 1994;44:28-33.

Gulick EE. Symptom and activities of daily living trajectory in multiple
sclerosis: a 10-year study. Nurs Res. 1998;47:137-46.

Ford HL, Gerry E, Johnson MH, Tennant A. Health status and quality of life of
people with multiple sclerosis. Disabil Rehabil. 2001;23:516-21.

Miller A, Dishon S. Health-related quality of life in multiple sclerosis:
psychometric analysis of inventories. Mult Scler. 2005;11:450-8.

Antonovsky A. The structure and properties of the sense of coherence scale.
Soc Sci Med. 1993,36:725-33.

Antonovsky A. Breakdown: a needed fourth step in the conceptual
armamentarium of modern medicine. Soc Sci Med. 1972;6:537-44.

Gottberg K, Einarsson U, Ytterberg C, de Pedro Cuesta J, Fredrikson S, von
Koch L, et al. Health-related quality of life in a population-based sample of
people with multiple sclerosis in Stockholm County. Mult Scler. 2006;12:605-
12.

Feldt T, Lintula H, Suominen S, Koskenvuo M, Vahtera J, Kivimaki M.
Structural validity and temporal stability of the 13-item sense of coherence
scale: prospective evidence from the population-based HeSSup study. Qual Life
Res. 2007;16:483-93.

Nilsson B, Holmgren L, Stegmayr B, Westman G. Sense of coherence--stability
over time and relation to health, disease, and psychosocial changes in a general
population: a longitudinal study. Scand J Public Health. 2003;31:297-304.
Morales-Gonzales JM, Benito-Leon J, Rivera-Navarro J, Mitchell AJ. A
systematic approach to analyse health-related quality of life in multiple
sclerosis: the GEDMA study. Mult Scler. 2004;10:47-54.

Janssens AC. Divorce and unemployment in multiple sclerosis: recalculation of
the data of Morales-Gonzales J M, Benito-Leon J, Rivera-Navarro J and
Mitchell A J. Mult Scler. 2004;10:716; author reply 7.

Minden SL, Frankel D, Hadden L, Perloffp J, Srinath KP, Hoaglin DC. The
Sonya Slifka Longitudinal Multiple Sclerosis Study: methods and sample
characteristics. Mult Scler. 2006;12:24-38.

Aronson KJ. Quality of life among persons with multiple sclerosis and their
caregivers. Neurology. 1997;48:74-80.

Larocca N, Kalb R, Scheinberg L, Kendall P. Factors associated with
unemployment of patients with multiple sclerosis. J Chronic Dis. 1985;38:203-
10.

Freeman JA, Thompson AJ, Fitzpatrick R, Hutchinson M, Miltenburger C,
Beckmann K, et al. Interferon-betalb in the treatment of secondary progressive
MS: impact on quality of life. Neurology. 2001;57:1870-5.

Arnoldus JH, Killestein J, Pfennings LE, Jelles B, Uitdehaag BM, Polman CH.
Quality of life during the first 6 months of interferon-beta treatment in patients
with MS. Mult Scler. 2000;6:338-42.

Rice GP, Oger J, Duquette P, Francis GS, Belanger M, Laplante S, et al.
Treatment with interferon beta-1b improves quality of life in multiple sclerosis.
Can J Neurol Sci. 1999;26:276-82.

Simone IL, Ceccarelli A, Tortorella C, Bellacosa A, Pellegrini F, Plasmati I, et
al. Influence of Interferon beta treatment on quality of life in multiple sclerosis
patients. Health Qual Life Outcomes. 2006;4:96.

Nortvedt MW, Riise T, Myhr KM, Nyland HI, Hanestad BR. Type I interferons
and the quality of life of multiple sclerosis patients. Results from a clinical trial
on interferon alfa-2a. Mult Scler. 1999;5:317-22.

Fischer JS, Priore RL, Jacobs LD, Cookfair DL, Rudick RA, Herndon RM, et
al. Neuropsychological effects of interferon beta-1a in relapsing multiple
sclerosis. Multiple Sclerosis Collaborative Research Group. Ann Neurol.
2000;48:885-92.

43



[109]

[110]

[111]
[112]

[113]

[114]
[115]
[116]
[117]
[118]

[119]

[120]

[121]

[122]
[123]

[124]

[125]

[126]
[127]

[128]

[129]
[130]

44

Metz LM, Patten SB, Archibald CJ, Bakker JI, Harris CJ, Patry DG, et al. The
effect of immunomodulatory treatment on multiple sclerosis fatigue. J Neurol
Neurosurg Psychiatry. 2004;75:1045-7.

Gottberg K, Gardulf A, Fredrikson S. Interferon-beta treatment for patients with
multiple sclerosis: the patients' perceptions of the side-effects. Mult Scler.
2000;6:349-54.

Goeb JL, Even C, Nicolas G, Gohier B, Dubas F, Garre JB. Psychiatric side
effects of interferon-beta in multiple sclerosis. Eur Psychiatry. 2006;21:186-93.
Rothwell PM, McDowell Z, Wong CK, Dorman PJ. Doctors and patients don't
agree: cross sectional study of patients' and doctors' perceptions and
assessments of disability in multiple sclerosis. Bmj. 1997;314:1580-3.

Kersten P, George S, McLellan L, Smith JA, Mullee MA. Disabled people and
professionals differ in their perceptions of rehabilitation needs. J Public Health
Med. 2000;22:393-9.

Keith RA. Patient satisfaction and rehabilitation services. Arch Phys Med
Rehabil. 1998;79:1122-8.

Leonard KL. Is patient satisfaction sensitive to changes in the quality of care?
An exploitation of the Hawthorne effect. ] Health Econ. 2007.

Rubin HR. Can patients evaluate the quality of hospital care? Med Care Rev.
1990;47:267-326.

Ware JE, Jr. Effects of acquiescent response set on patient satisfaction ratings.
Med Care. 1978;16:327-36.

Gottberg K, Einarsson U, Ytterberg C, Fredrikson S, von Koch L, Widén
Holmgqvist L. Use of health care services and satisfaction with care in people
with multiple sclerosis in Stockholm County. A population-based study.
Multiple Sclerosis. 2008:In press.

Forbes A, While A, Taylor M. What people with multiple sclerosis perceive to
be important to meeting their needs. J Adv Nurs. 2007;58:11-22.

Bingham SC, Beatty PW. Rates of access to assistive equipment and medical
rehabilitation services among people with disabilities. Disabil Rehabil.
2003;25:487-90.

Kersten P, George S, McLellan L, Smith JA, Mullee MA. Met and unmet needs
reported by severely disabled people in southern England. Disabil Rehabil.
2000;22:737-44.

Somerset M, Campbell R, Sharp DJ, Peters TJ. What do people with MS want
and expect from health-care services? Health Expect. 2001;4:29-37.

Vickrey BG, Edmonds ZV, Shatin D, Shapiro MF, Delrahim S, Belin TR, et al.
General neurologist and subspecialist care for multiple sclerosis: patients'
perceptions. Neurology. 1999;53:1190-7.

Kraft GH, Freal JE, Coryell JK. Disability, disease duration, and rehabilitation
service needs in multiple sclerosis: patient perspectives. Arch Phys Med
Rehabil. 1986;67:164-8.

WHO. Preamble to the Constitution of the World Health Organization as
adopted by the International Health Conference, New York, 19-22 June, 1946;
signed on 22 July 1946 by the representatives of 61 States (Official Records of
the World Health Organization, no. 2, p. 100) and entered into force on 7 April
1948.

Study protocol for the World Health Organization project to develop a Quality
of Life assessment instrument (WHOQOL). Qual Life Res. 1993;2:153-9.
Fayers P, Machin D. Quality of life. The assessment, analysis and interpretation
of patient-reported outcomes, second edition. Chichester: John Wiley & Sons
Ltd 2007.

Smith KW, Avis NE, Assmann SF. Distinguishing between quality of life and
health status in quality of life research: a meta-analysis. Qual Life Res.
1999;8:447-59.

Pais-Ribeiro JL. Quality of life is a primary end-point in clinical settings. Clin
Nutr. 2004;23:121-30.

Nortvedt MW, Riise T, Myhr KM, Nyland HI. Quality of life as a predictor for
change in disability in MS. Neurology. 2000;55:51-4.



[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]
[141]
[142]
[143]

[144]

[145]
[146]
[147]

[148]

[149]

[150]

[151]

Visschedijk MA, Uitdehaag BM, Klein M, van der Ploeg E, Collette EH,
Vleugels L, et al. Value of health-related quality of life to predict disability
course in multiple sclerosis. Neurology. 2004;63:2046-50.

Nortvedt MW, Riise T, Myhr KM, Nyland HI. Quality of life in multiple
sclerosis: measuring the disease effects more broadly. Neurology.
1999;53:1098-103.

Rudick RA, Miller D, Clough JD, Gragg LA, Farmer RG. Quality of life in
multiple sclerosis. Comparison with inflammatory bowel disease and
rheumatoid arthritis. Arch Neurol. 1992;49:1237-42.

Pugliatti M, Riise T, Nortvedt MW, Carpentras G, Sotgiu MA, Sotgiu S, et al.
Self-perceived physical functioning and health status among fully ambulatory
multiple sclerosis patients. J Neurol. 2008.

Pfennings L, Cohen L, Ader H, Polman C, Lankhorst G, Smits R, et al.
Exploring differences between subgroups of multiple sclerosis patients in
health-related quality of life. J Neurol. 1999;246:587-91.

Vermersch P, de Seze J, Delisse B, Lemaire S, Stojkovic T. Quality of life in
multiple sclerosis: influence of interferon-betal a (Avonex) treatment. Mult
Scler. 2002;8:377-81.

Rudick RA, Miller D, Hass S, Hutchinson M, Calabresi PA, Confavreux C, et
al. Health-related quality of life in multiple sclerosis: effects of natalizumab.
Ann Neurol. 2007;62:335-46.

Costelloe L, O'Rourke K, Kearney H, McGuigan C, Gribbin L, Duggan M, et
al. The patient knows best: significant change in the physical component of the
Multiple Sclerosis Impact Scale (MSIS-29 physical). J Neurol Neurosurg
Psychiatry. 2007;78:841-4.

Hobart JC, Riazi A, Lamping DL, Fitzpatrick R, Thompson AJ. How
responsive is the Multiple Sclerosis Impact Scale (MSIS-29)? A comparison
with some other self report scales. J Neurol Neurosurg Psychiatry.
2005;76:1539-43.

Riazi A, Thompson AJ, Hobart JC. Self-efficacy predicts self-reported health
status in multiple sclerosis. Mult Scler. 2004;10:61-6.

Pedhazur EJ, Schmelkin LP. Measurement, design, and analysis, an integrated
approach. Hillsdale, NJ: Lawrence Erlbaum Associates, Publishers. 1991.
Menard S. Longitudinal research. Newbury Park, CA: SAGE Publications, Inc.
1991.

Guyatt GH, Osoba D, Wu AW, Wyrwich KW, Norman GR. Methods to
explain the clinical significance of health status measures. Mayo Clin Proc.
2002;77:371-83.

Eriksson M, Andersen O, Runmarker B. Long-term follow up of patients with
clinically isolated syndromes, relapsing-remitting and secondary progressive
multiple sclerosis. Mult Scler. 2003;9:260-74.

Runmarker B, Andersen O. Prognostic factors in a multiple sclerosis incidence
cohort with twenty-five years of follow-up. Brain. 1993;116 ( Pt 1):117-34.
Tremlett H, Paty D, Devonshire V. Disability progression in multiple sclerosis
is slower than previously reported. Neurology. 2006;66:172-7.

Pittock SJ, Mayr WT, McClelland RL, Jorgensen NW, Weigand SD,
Noseworthy JH, et al. Change in MS-related disability in a population-based
cohort: a 10-year follow-up study. Neurology. 2004;62:51-9.

Myhr KM, Riise T, Vedeler C, Nortvedt MW, Gronning R, Midgard R, et al.
Disability and prognosis in multiple sclerosis: demographic and clinical
variables important for the ability to walk and awarding of disability pension.
Mult Scler. 2001;7:59-65.

Confavreux C, Vukusic S, Moreau T, Adeleine P. Relapses and progression of
disability in multiple sclerosis. N Engl J Med. 2000;343:1430-8.

Weinshenker BG, Bass B, Rice GP, Noseworthy J, Carriere W, Baskerville J, et
al. The natural history of multiple sclerosis: a geographically based study. 1.
Clinical course and disability. Brain. 1989;112 ( Pt 1):133-46.

Krupp LB, Rizvi SA. Symptomatic therapy for underrecognized manifestations
of multiple sclerosis. Neurology. 2002;58:S32-9.

45



[152]

[153]

[154]

[155]

[156]

[157]

[158]
[159]

[160]
[161]

[162]
[163]

[164]

[165]

[166]

[167]
[168]

[169]

[170]

[171]
[172]

46

Amato MP, Zipoli V, Goretti B, Portaccio E, De Caro MF, Ricchiuti L, et al.
Benign multiple sclerosis: cognitive, psychological and social aspects in a
clinical cohort. J Neurol. 2006;253:1054-9.

Hobart J, Freeman J, Thompson A. Kurtzke scales revisited: the application of
psychometric methods to clinical intuition. Brain. 2000;123 ( Pt 5):1027-40.
Goodkin DE, Cookfair D, Wende K, Bourdette D, Pullicino P, Scherokman B,
et al. Inter- and intrarater scoring agreement using grades 1.0 to 3.5 of the
Kurtzke Expanded Disability Status Scale (EDSS). Multiple Sclerosis
Collaborative Research Group. Neurology. 1992;42:859-63.

Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A practical
method for grading the cognitive state of patients for the clinician. J Psychiatr
Res. 1975;12:189-98.

Swirsky-Sacchetti T, Field HL, Mitchell DR, Seward J, Lublin FD, Knobler
RL, et al. The sensitivity of the Mini-Mental State Exam in the white matter
dementia of multiple sclerosis. J Clin Psychol. 1992;48:779-86.

Smith A. Symbol Digit Modalities Test (SDMT). In: Lezak M, ed.
Neuropsychological Assessment 3rd ed. New York: Oxford University Press
1995:379-81.

Dent A, Lincoln NB. Screening for memory problems in multiple sclerosis. Br J
Clin Psychol. 2000;39 ( Pt 3):311-5.

Rudick R, Antel J, Confavreux C, Cutter G, Ellison G, Fischer J, et al.
Recommendations from the National Multiple Sclerosis Society Clinical
Outcomes Assessment Task Force. Ann Neurol. 1997;42:379-82.

Gronwall DM. Paced auditory serial-addition task: a measure of recovery from
concussion. Percept Mot Skills. 1977;44:367-73.

Cohen JA, Cutter GR, Fischer JS, Goodman AD, Heidenreich FR, Kooijmans
MF, et al. Benefit of interferon beta-1a on MSFC progression in secondary
progressive MS. Neurology. 2002;59:679-87.

Tombaugh TN. A comprehensive review of the Paced Auditory Serial Addition
Test (PASAT). Arch Clin Neuropsychol. 2006;21:53-76.

Mathiowetz V, Weber K, Kashman N, Volland G. Adult Norms for the 9 Hole
Peg Test of Finger Dexterity. Occupational Therapy Journal of Research.
1985;5:24-38.

Heller A, Wade DT, Wood VA, Sunderland A, Hewer RL, Ward E. Arm
function after stroke: measurement and recovery over the first three months. J
Neurol Neurosurg Psychiatry. 1987;50:714-9.

Kragt JJ, van der Linden FA, Nielsen JM, Uitdehaag BM, Polman CH. Clinical
impact of 20% worsening on Timed 25-foot Walk and 9-hole Peg Test in
multiple sclerosis. Mult Scler. 2006;12:594-8.

Rudick RA, Cutter G, Reingold S. The multiple sclerosis functional composite:
a new clinical outcome measure for multiple sderosis trials. Mult Scler.
2002;8:359-65.

Balcer LJ. Clinical outcome measures for research in multiple sclerosis. J
Neuroophthalmol. 2001;21:296-301.

Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD. The fatigue severity
scale. Application to patients with multiple sclerosis and systemic lupus
erythematosus. Arch Neurol. 1989;46:1121-3.

Kleinman L, Zodet MW, Hakim Z, Aledort J, Barker C, Chan K, et al.
Psychometric evaluation of the fatigue severity scale for use in chronic hepatitis
C. Qual Life Res. 2000;9:499-508.

Lerdal A, Wahl A, Rustoen T, Hanestad BR, Moum T. Fatigue in the general
population: a translation and test of the psychometric properties of the
Norwegian version of the fatigue severity scale. Scand J Public Health.
2005;33:123-30.

Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for
measuring depression. Arch Gen Psychiatry. 1961;4:561-71.

The Goldman Consensus statement on depression in multiple sclerosis. Mult
Scler. 2005;11:328-37.



[173]

[174]

[175]

[176]

[177]
[178]

[179]

[180]

[181]

[182]
[183]

[184]

[185]

[186]

[187]

[188]
[189]

[190]
[191]

[192]

[193]
[194]

[195]

Beck AT, Steer RA, Garbin MG. Psychometric Properties of the Beck
Depression Inventory - 25 Years of Evaluation. Clinical Psychology Review.
1988;8:77-100.

Huber SJ, Rammohan KW, Bornstein RA, Christy JA. Depressive Symptoms
Are Not Influenced by Severity of Multiple-Sclerosis. Neuropsychiatry
Neuropsychology and Behavioral Neurology. 1993;6:177-80.

Mohr DC, Goodkin DE, Likosky W, Beutler L, Gatto N, Langan MK.
Identification of Beck Depression Inventory items related to multiple sclerosis.
J Behav Med. 1997;20:407-14.

Sonn U, Asberg KH. Assessment of activities of daily living in the elderly. A
study of a population of 76-year-olds in Gothenburg, Sweden. Scand J Rehabil
Med. 1991;23:193-202.

Sonn U. Longitudinal studies of dependence in daily life activities among
elderly persons. Scand J Rehabil Med Suppl. 1996;34:1-35.

Wade DT, Legh-Smith J, Langton Hewer R. Social activities after stroke:
measurement and natural history using the Frenchay Activities Index. Int
Rehabil Med. 1985;7:176-81.

Forsberg A, Press R, Einarsson U, de Pedro-Cuesta J, Holmqvist LW.
Disability and health-related quality of life in Guillain-Barre syndrome during
the first two years after onset: a prospective study. Clin Rehabil. 2005;19:900-9.
Schuling J, de Haan R, Limburg M, Groenier KH. The Frenchay Activities
Index. Assessment of functional status in stroke patients. Stroke. 1993;24:1173-
7.

Surtees PG, Wainwright NW, Luben RL, Wareham NJ, Bingham SA, Khaw
KT. Adaptation to social adversity is associated with stroke incidence: evidence
from the EPIC-Norfolk prospective cohort study. Stroke. 2007;38:1447-53.
Eriksson M, Lindstrom B. Validity of Antonovsky's sense of coherence scale: a
systematic review. J Epidemiol Community Health. 2005;59:460-6.

Holmgqvist LW, von Koch L, de Pedro-Cuesta J. Use of healthcare, impact on
family caregivers and patient satisfaction of rehabilitation at home after stroke
in southwest Stockholm. Scand J Rehabil Med. 2000;32:173-9.

Forsberg A, de Pedro-Cuesta J, Widen Holmgqvist L. Use of healthcare, patient
satisfaction and burden of care in Guillain-Barre syndrome. J Rehabil Med.
2006;38:230-6.

Hobart J, Lamping D, Fitzpatrick R, Riazi A, Thompson A. The Multiple
Sclerosis Impact Scale (MSIS-29): a new patient-based outcome measure.
Brain. 2001;124:962-73.

Hoogervorst EL, Zwemmer JN, Jelles B, Polman CH, Uitdehaag BM. Multiple
Sclerosis Impact Scale (MSIS-29): relation to established measures of
impairment and disability. Mult Scler. 2004;10:569-74.

Riazi A, Hobart JC, Lamping DL, Fitzpatrick R, Thompson AJ. Multiple
Sclerosis Impact Scale (MSIS-29): reliability and validity in hospital based
samples. J Neurol Neurosurg Psychiatry. 2002;73:701-4.

The Swedish MS-register. Available at: http://www.msreg.net Accessed
January 31, 2008.

Kazis LE, Anderson JJ, Meenan RF. Effect sizes for interpreting changes in
health status. Med Care. 1989;27:S178-89.

Cohen J. A Power Primer. Psychological Bulletin. 1992;112:155-9.

Larsson G, Kallenberg K. Sense of coherence, socioeconomic conditions and
health. Eur J Publ Health. 1996;6:175-80.

Beatty WW, Goodkin DE. Screening for cognitive impairment in multiple
sclerosis. An evaluation of the Mini-Mental State Examination. Arch Neurol.
1990;47:297-301.

Oberg T, Karsznia A, Oberg K. Basic gait parameters: reference data for normal
subjects, 10-79 years of age. J Rehabil Res Dev. 1993;30:210-23.

Turnbull JC, Kersten P, Habib M, McLellan L, Mullee MA, George S.
Validation of the Frenchay Activities Index in a general population aged 16
years and older. Arch Phys Med Rehabil. 2000;81:1034-8.

Hirst C, Ingram G, Pearson O, Pickersgill T, Scolding N, Robertson N.
Contribution of relapses to disability in multiple sclerosis. J Neurol. 2008.

47



[196]
[197]
[198]
[199]

[200]
[201]

[202]

[203]
[204]

[205]

[206]

[207]
[208]

[209]

[210]
[211]
[212]

[213]

[214]

[215]

[216]

[217]

48

Confavreux C, Vukusic S. Natural history of multiple sclerosis: a unifying
concept. Brain. 2006;129:606-16.

Berg J, Lindgren P, Fredrikson S, Kobelt G. Costs and quality of life of multiple
sclerosis in Sweden. Eur J Health Econ. 2006;7(Suppl 2):75-85.

Sprangers MA, Schwartz CE. Integrating response shift into health-related
quality of life research: a theoretical model. Soc Sci Med. 1999;48:1507-15.
Janssens AC, de Boer JB, Kalkers NF, Passchier J, van Doorn PA, Hintzen RQ.
Patients with multiple sclerosis prefer early diagnosis. Eur J Neurol.
2004;11:335-7.

Chalfant AM, Bryant RA, Fulcher G. Posttraumatic Stress Disorder Following
Diagnosis of Multiple Sclerosis. Journal of Traumatic Stress. 2004;17:423-8.
Kroll T, Neri MT. Experiences with care co-ordination among people with
cerebral palsy, multiple sclerosis, or spinal cord injury. Disabil Rehabil.
2003;25:1106-14.

Hamann J, Neuner B, Kasper J, Vodermaier A, Loh A, Deinzer A, et al.
Participation preferences of patients with acute and chronic conditions. Health
Expect. 2007;10:358-63.

The Health and Medical Services Act (1982:763). Socialdepartementet, 2003.
Available at www.regeringen.se Accessed Feb 29, 2008.

Sweetland J, Riazi A, Cano SJ, Playford ED. Vocational rehabilitation services
for people with multiple sclerosis: what patients want from clinicians and
employers. Mult Scler. 2007;13:1183-9.

Ozgocmen S, Bulut S, Ilhan N, Gulkesen A, Ardicoglu O, Ozkan Y. Vitamin D
deficiency and reduced bone mineral density in multiple sclerosis: effect of
ambulatory status and functional capacity. ] Bone Miner Metab. 2005;23:309-
13.

Coyle CP, Santiago MC, Shank JW, Ma GX, Boyd R. Secondary conditions
and women with physical disabilities: a descriptive study. Arch Phys Med
Rehabil. 2000;81:1380-7.

Santiago M, Coyle C. Leisure-time physical activity and secondary conditions
in women with physical disabilities. Disabil Rehabil. 2004;26:485-94.
Stuifbergen AK, Blozis SA, Harrison TC, Becker HA. Exercise, functional
limitations, and quality of life: A longitudinal study of persons with multiple
sclerosis. Arch Phys Med Rehabil. 2006;87:935-43.

Ravesloot C, Seekins T, White G. Living well with a disability health
promotion intervention: Improved health status for consumers and lower costs
for health care policymakers. Rehabilitation Psychology. 2005;50:239-45.
Nordenfelt L. On health, ability and activity: comments on some basic notions
in the ICF. Disabil Rehabil. 2006;28:1461-5.

Nordenfelt L. Action theory, disability and ICF. Disabil Rehabil. 2003;25:1075-
9.

Nortvedt MW, Riise T, Frugard J, Mohn J, Bakke A, Skar AB, et al. Prevalence
of bladder, bowel and sexual problems among multiple sclerosis patients two to
five years after diagnosis. Mult Scler. 2007;13:106-12.

Hennessey A, Robertson NP, Swingler R, Compston DA. Urinary, faecal and
sexual dysfunction in patients with multiple sclerosis. J Neurol. 1999;246:1027-
32.

O'Connor A B, Schwid SR, Herrmann DN, Markman JD, Dworkin RH. Pain
associated with multiple sclerosis: Systematic review and proposed
classification. Pain. 2007.

Ehde DM, Gibbons LE, Chwastiak L., Bombardier CH, Sullivan MD, Kraft GH.
Chronic pain in a large community sample of persons with multiple sclerosis.
Mult Scler. 2003;9:605-11.

Svendsen KB, Jensen TS, Overvad K, Hansen HJ, Koch-Henriksen N, Bach
FW. Pain in patients with multiple sclerosis: a population-based study. Arch
Neurol. 2003;60:1089-94.

Bever CT, Jr., Grattan L, Panitch HS, Johnson KP. The Brief Repeatable
Battery of Neuropsychological Tests for Multiple Sclerosis: a preliminary serial
study. Mult Scler. 1995;1:165-9.




[218]

[219]

[220]

[221]
[222]
[223]

[224]
[225]

[226]

[227]

[228]
[229]

Albrecht H, Wotzel C, Erasmus LP, Kleinpeter M, Konig N, Pollmann W. Day-
to-day variability of maximum walking distance in MS patients can mislead to
relevant changes in the Expanded Disability Status Scale (EDSS): average
walking speed is a more constant parameter. Mult Scler. 2001;7:105-9.

Morris ME, Cantwell C, Vowels L, Dodd K. Changes in gait and fatigue from
morning to afternoon in people with multiple sclerosis. J Neurol Neurosurg
Psychiatry. 2002;72:361-5.

Moran PJ, Mohr DC. The validity of Beck Depression Inventory and Hamilton
Rating Scale for Depression items in the assessment of depression among
patients with multiple sclerosis. J Behav Med. 2005;28:35-41.

Guyatt GH, Feeny DH, Patrick DL. Measuring health-related quality of life.
Ann Intern Med. 1993;118:622-9.

Patrick DL, Deyo RA. Generic and disease-specific measures in assessing
health status and quality of life. Med Care. 1989;27:S217-32.

Nortvedt MW, Riise T, Myhr KM, Landtblom AM, Bakke A, Nyland HI.
Reduced quality of life among multiple sclerosis patients with sexual
disturbance and bladder dysfunction. Mult Scler. 2001;7:231-5.

Forbes A, While A, Mathes L, Griffiths P. Health problems and health-related
quality of life in people with multiple sclerosis. Clin Rehabil. 2006;20:67-78.
Patti F, Pozzilli C, Montanari E, Pappalardo A, Piazza L, Levi A, et al. Effects
of education level and employment status on HRQoL in early relapsing-
remitting multiple sclerosis. Mult Scler. 2007;13:783-91.

Peto V, Jenkinson C, Fitzpatrick R. Determining minimally important
differences for the PDQ-39 Parkinson's disease questionnaire. Age Ageing.
2001;30:299-302.

Jenkinson C, Peto V, Jones G, Fitzpatrick R. Interpreting change scores on the
Amyotrophic Lateral Sclerosis Assessment Questionnaire (ALSAQ-40). Clin
Rehabil. 2003;17:380-5.

Zeger SL, Liang KY, Albert PS. Models for longitudinal data: a generalized
estimating equation approach. Biometrics. 1988;44:1049-60.

Andreassen S, Wyller TB. Patients' experiences with self-referral to in-patient
rehabilitation: a qualitative interview study. Disabil Rehabil. 2005;27:1307-13.

49





