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Chapter 1

Multiple Sclerosis
Multiple sclerosis (MS) is a chronic, inflammatory, demyelinating and
neurodegenerative disease affecting the central nervous system (1). In MS the
immune system attacks the protective myelin sheath that covers nerve fibers and
causes communication problems between the brain and the rest of the body. MS is
more frequently observed in women than in men, with an estimated ratio of 2:1 (2).
The cause of MS is not clear, as literature shows that a combination of genetics and
environmental factors appear to be responsible (3, 4).
Globally, 2.5 million individuals are affected and the median estimated prevalence
of MS is 30 per 100 000. There is evidence that incidence and prevalence rates have
increased over the last decades, depending on region (5). The frequency of MS varies
by geographical region throughout the world, increasing with distance from the
equator in both hemispheres. Regionally, the median estimated prevalence of MS is
greatest in Europe (80 per 100 000), followed by the Eastern Mediterranean (14.9 per
100 000) and the Americas (8.3 per 100 000)(6). In the Netherlands approximately
17000 individuals were affected by the disease in 2008 (1 per 1000), according to
an assessment conducted by the Multiple Sclerosis International Federation in
collaboration with the World Health Organization and senior MS professionals (6).
Recent data (2018) collected by Nivel (Netherlands Institute for Health Services
Research), based on classification in the Dutch general practice, indicate a
higher prevalence (2 per 1000) getting closer to 34000 individuals with MS in the
Netherlands (7).
The diagnosis of MS is typically based on the presenting signs and symptoms, in
combination with supporting medical imaging and laboratory testing. The MS
diagnostic criteria state that there must be evidence of damage in at least two
separate areas of the central nervous system, and evidence that the damage occurred
at different points in time, while ruling out all other possible diagnoses. Guidelines
on the diagnosis of MS are published in the in 2017 revised McDonald Criteria (8).
Four phenotypes are used to describe the clinical course of MS in an attempt to
predict the future course. Clinically Isolated Syndrome (CIS) is characterized by a
single attack suggestive of demyelination, but does not fulfill the criteria for multiple
sclerosis. Thirty to seventy percent of persons who experience CIS later develop MS.
Relapsing-remitting MS (rrMS) is the most common course and describes the initial
course of 80% of individuals with MS. rrMS is characterized by exacerbations or
attacks followed by periods of remission.
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Primary progressive MS occurs in approximately 10-20% of the individuals with
MS, and is characterized by a progressively worsening of MS symptoms and
disability from onset of the disease. Approximately 65% of those with initial rrMS
transition into secondary progressive MS in which there is a progressive worsening
of neurological functioning over time, with or without occasional relapses, minor
remissions and plateaus(1, 9). In this thesis we will mainly focus on persons with
rrMS.
Clinical features and symptoms vary greatly among those who have MS and
symptoms can be unpredictable and change over time. The specific symptoms
are determined by the amount and location of nerve damage within the central
nervous system. Common symptoms include loss of sensitivity or changes
in sensation such as numbness, muscle weakness, walking (gait) difficulties,
spasticity, fatigue, cognitive problems, vision problems, dizziness and vertigo,
bladder and bowel problems, sexual problems and/or emotional change such as
depression and unstable mood, among others (9).

Work participation in MS
MS is most commonly diagnosed between 20 and 40 years of age (9). The diagnosis
of MS carries major implications for patients’ lives and future perspectives, as MS
is not only a chronic disease, but also a complex disease with different symptom
representations. Uncertainty over the future, the ability to work, earn a living and live
independently may come to mind.
At time of diagnosis most individuals are at the beginning or in the midst of their
working career. Research shows that a large number of persons with MS (55-59%)
are unable to retain employment following diagnosis (10-13). In those with a paid
job, a reduction in hours or work responsibilities, loss in productivity and increased
time missed from work can be observed (14). In a Dutch study investigating the costs
and burden of MS, 82% of the 309 participants reported that MS affected their work
productivity (15).
From both a personal and societal perspective being able to participate in
employment is important. Being able to work not only offers financial benefits, but
also leads to a better quality of life (16, 17). Having a job contributes to a person’s sense
of self-respect, a feeling of usefulness and satisfaction and plays a role in our identity
and position within the society (18). Work provides the ability to use knowledge and
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skills, gives us regular activity and helps us to achieve certain personal goals and to
have meaningful contacts with others (19, 20).
From a societal perspective the loss of productivity in MS leads to significant socioeconomic costs (12, 15, 21). A study from Denmark showed that the economic
impact of costs associated with productivity loss in MS were even higher than
healthcare related costs (including hospitalization costs, outpatient clinic costs,
primary care costs and drug costs) (21). In a Dutch study in 2006, it was found
that production losses contribute to a significant proportion (45,8%) of the total
annual MS-related costs (12) and these findings were later replicated (15). It should
be noted that these production costs are mainly related to early retirement due to
MS, while costs related to long-term sick leave and short-term absence contribute
less. These results may be influenced by the relatively generous invalidity benefit
scheme and frequency of part-time employment in the Netherlands, and not only
by the disease. So, low healthcare costs and low work participation rates may
lead to the fact that production losses in the Netherlands represent a much larger
proportion of costs than in other European countries (15).
In the general population, unemployment has been associated with worse selfreported health and increased adverse health behaviours (18). Furthermore,
unemployment has been linked to worse stress-induced health outcomes, such
as increased rate of depression (22) or cardiovascular disease (23). A positive
note is that beneficial effects of return to work are found by either a significant
improvement in health after reemployment or a significant decline in health
problems attributed to unemployment, such as alleviating depression (24),
psychological distress (25) and psychiatric symptoms (26).
All in all, the high prevalence of unemployment among persons with MS and the
large personal and societal costs involved underline the need to study factors
associated with unemployment and work absence in MS.

Factors related to work participation in MS
In accordance with the complexity of the disease and the wide variety of possible
symptoms, multiple factors have been associated with work participation in MS
in the literature (27-29), including demographic, disease-related, contextual and
personal factors.
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Demographic and disease-related factors
Demographic variables like male gender, older age, lower educational level or less
years of education have been related to worse work outcomes, as measured by
employment status, loss of employment over time or a reduction in amount of
hours worked per week (29).
Studies into the association between disease-related factors and work
participation have mostly focused on the impact of mobility problems, like
walking difficulties, arm and hand difficulties, and decreased physical functioning.
These have all been related to worse work outcomes, leading up to reducing
the amount of work, changing work type and leaving work (27-29). In these
studies, the Expanded Disability Status Scale was frequently used as an indicator
of physical disability, and higher disability scores were consistently found to be
a determinant of work-related problems, defined as a reduction in hour worked
per week, loss of employment or unemployment (27-29). Other disease-related
factors such as a progressive disease course, older age at onset and increased MS
duration have also been associated with worse employment outcomes (29).
Psychological factors have received less attention, but recent work shows that a
depressed mood, anxiety, fatigue, maladaptive coping, ineffective management
of symptoms of MS in the work place and certain personality traits have been
associated with worse work outcomes (28).
Another important disease-related factor that has been related to work
participation is cognitive functioning. Within this thesis the term cognitive
functioning refers to multiple mental abilities, including learning and memory,
perceptual-motor function, language, complex attention, executive function and
social cognition, without differentiating between neurological or psychogenic
etiologies. Executive functions refer to abilities such as planning, working memory,
problem solving, inhibition and mental flexibility. It can be discussed that these
abilities are particularly important on the ability to successfully maintain a job.
Rao and colleagues (1991) were the first to investigate the impact of cognitive
dysfunction on problems in daily life including employment in persons with MS. Their
study showed that patients classified as cognitively impaired had greater disturbance
in activities of daily living and were less likely to be working, independent of physical
disabilities (30). Cognitive dysfunction is one of the most common and far-reaching
symptoms in MS and affects an estimated 42-70% of persons with MS (31, 32). In
accordance with the fickle nature of the disease, a wide variety of cognitive deficits
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can be observed in MS, and cognitive impairment can be present at all stages and
in all subtypes of the disease. These cognitive impairments can seriously disrupt a
person’s professional and social life and negatively influence quality of life (31).
In the past decades cognitive demands have become more important in
employment, as the work field changed from an industrial to a post-industrial setting,
resulting into a shift from more physically challenging work toward more mentally
challenging work (33). More recent studies suggest that cognitive dysfunction is
a relevant determinant of worse work outcomes in persons with MS. Specifically,
working memory, episodic memory and processing speed have been identified
as important predictors of work participation (34). Not all cognitive domains
have been extensively studied in relation to work participation. Studies linking
work participation with higher order executive functions and social cognition are
especially scarce, while both cognitive domains are affected in persons with MS and
have been associated with work ability. An exploration of these factors may provide
further deepening and broadening of the existing literature on cognitive functioning
and work participation in MS.

Contextual and personal factors
Research on personal considerations with respect to work participation in MS
is relatively scarce and deserves further exploration. Contextual factors like the
working environment affect successful work participation. For instance, physical
barriers could pose problems, including difficulty accessing work or moving
around within the work environment, workplace temperature aggravating fatigue
and weakness or open plan offices making concentration more difficult (27). The
inability to endure work demands (i.e., physical, high stress, long work hours, and
inflexible work arrangements) can contribute to work difficulties and reasons for
unemployment. The mismatch between an individual’s capacity and job demands
may result in an unbalanced work situation.
In addition, personal considerations and attitudes towards work influence
sustainable employability. In a study attitudes like ‘being interested in your work’,
‘being motivated’, ‘having social interaction’ and ‘certainty about your capabilities’
were related to job retention in persons with MS (35). In order to stimulate work
participation, it also seems important that a persons with MS should not perceive
their daily work as a burden, but as a valuable part of life.
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The MS@Work study
Although each of the above mentioned factors can hinder an individual’s ability to
work, they cannot solely explain work capacity (36). Causes of unemployment in MS
are more complicated and involve a complex interaction between demographic,
disease-related, contextual and personal factors (29). An understanding of the
various factors associated with employment difficulties is of primary relevance to
promote work participation.
This thesis will take this multitude of factors into account, while elaborating on the
relationship between cognitive functioning and work participation. Furthermore,
gaining insight into personal considerations by exploring the benefits and barriers
faced by persons with MS in the workplace, the importance of work and what one
perceives as valued aspects of work, may help to better understand how to create
an optimal situation so that workers with MS remain engaged in the workforce.
The majority of studies on cognitive functioning and work outcomes are crosssectional, which makes it impossible to speculate about the predictive value and
causality of relationships between cognitive functioning and work participation
in MS. Within the few longitudinal studies that were conducted, evidence for the
predictive value of processing speed/working memory for future employment
status was found (37-39). Furthermore, in many of the studies, including the
longitudinal studies, not all the neurocognitive domains listed in the DSM 5 were
taken into account. For instance, the association between executive functioning
and work participation has not been addressed in much detail, while measures of
conceptual reasoning, switching and inhibition may be important associates of
work functioning (38, 40). Moreover, recent studies provide evidence for reduced
social cognition in individuals with MS, even in the early stages of rrMS (41-43).
Combined with the fact that social cognitive skills such as empathy are thought
to be fundamental for occupational success (44), this opens up an interesting
research venue.
Research on personal and contextual factors is relatively scarce (29), as research
into work participation in MS has had a large focus on demographic and diseaserelated factors. There is a need to study work participation from a patient’s
perspective, in order to help understand how persons with MS meaningfully
connect the various aspects that play a role in their employment. More insight
into what persons with MS themselves deem important for job retention and the
motives and explanations they provide for succeeding in the work environment
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may offer practical clues for rehabilitation practices. This requires a sound
qualitative approach with a focus on understanding lived experiences via
narratives.
Besides the need for a greater and more detailed understanding of cognitive
factors and personal considerations involved with work participation, a number of
methodological limitations in previous work can be identified. In a great number
of studies, employment measures appeared only as a secondary outcome,
with studies mainly focusing on factors determining quality of life (28). When
employment measures were used, they most commonly included the distinction
between persons having or not having a paid job, while more subtle measures
of work functioning, such as absenteeism, work ability and experienced work
difficulties, were mostly not included. Furthermore, most of the above mentioned
studies include persons with relapsing-remitting as well as the progressive
subtypes of MS. This increases the variability as disease course has an impact
on both employment status (29) and other factors such as cognitive functioning
(45) and possible personal considerations. Finally, prospective studies with
long-term follow-up on work participation in MS are rare, or take into account a
limited number of factors or participants. To fill this gap in the literature and to
investigate -among others- the cognitive and personal considerations involved
with work participation, a multicenter, 3-year prospective observational study on
work participation in persons with rrMS was conducted in the Netherlands, the
MS@Work study. With the MS@Work study predictors of (changes in) employment
status and work absenteeism in persons with relapsing-remitting MS over a period
of three years are examined. The MS@Work study protocol is further described in
chapter 2.

Aim and outline of this thesis
The primary aim of this thesis is to gain more insight in the relationship between
cognitive functioning and work participation in persons with rrMS. The secondary
aim is to shed more light on personal considerations and the meaning of work
within everyday life, including the barriers to and facilitators of staying at
work from the perspective of persons with rrMS. With this information, we can
contribute to a better understanding of diminished work participation, optimize
occupational rehabilitation and all in all contribute to a higher work participation
and quality of life in persons with rrMS.
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The first section of this thesis focuses on cognitive functioning as a predictor of
work participation:
Chapter 3 concerns a literature review that provides a systematic description,
synthesis and interpretation of the existing knowledge about the role of cognitive
functioning in work participation in persons with MS. Gaps in the existing
literature are identified. Chapter 4 focuses on executive abilities in persons
with rrMS in relation to work participation. This chapter addresses the relation
between subjective and objective executive functioning and employment status.
Chapter 5 addresses the relationship between social cognition and occupational
functioning. In this chapter it is examined whether empathy differs between
individuals with MS and healthy controls and whether there is a relation between
empathy and cognitive, psychological and occupational functioning. Chapter 6
assesses the predictive value of cognitive functioning on work participation. In
this chapter it is investigated whether baseline cognitive functioning predicts a
change in employment status after two years.
The second section of this thesis will focus on personal considerations and
attitudes toward work:
Chapter 7 describes barriers and facilitators to staying in work and outlines the
meaning of work in the everyday lives of persons with rrMS, based on narrative
interviews with 16 employed persons with rrMS. Five themes are described that
influence the balancing act of continuing to work. Chapter 8 examines negative
work events and accommodations and their associations with coping strategies
with the intention to gain more insight in the process of job loss in employees
with rrMS. Chapter 9 assesses the value of work in workers with MS. We use the
recently developed Capability Set for Work Questionnaire to explore sustainable
employability in workers with rrMS compared to workers from the general
population.
Chapter 10 provides a general discussion of findings which are presented throughout
this thesis and discusses limitations and recommendations for future research.
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Chapter 2

The MS@Work Study: study protocol

Abstract

Background

Background: Multiple Sclerosis (MS) is the most common cause of neurological
disability in young and middle-aged adults. At this stage in life most people are in
the midst of their working career. The majority of MS patients are unable to retain
employment within 10 years from disease onset. Leading up to unemployment,
many may experience a reduction in hours or work responsibilities and increased
time missed from work. The MS@Work study examines various factors that may
influence work participation in relapsing-remitting MS patients, including diseaserelated factors, the working environment and personal factors.

Multiple Sclerosis (MS) is a chronic, inflammatory, demyelinating and degenerative
disease affecting the central nervous system (1). MS is the most common cause of
neurological disability in young and middle-aged adults (2, 3). At this stage in life
most people are at the beginning or in the midst of their working career. Work
participation is important for a person’s sense of self-respect, social contacts and
providing a feeling of usefulness and satisfaction. Job loss has been associated
with worse self-reported health and increased adverse health behaviors after
job loss (4). A large number of patients with MS (55-58%) are unable to retain
employment following diagnosis (5, 6). In those with a paid job, a reduction in
hours or work responsibilities, presenteeism and increased time missed from work
can be observed (7, 8). From a societal perspective, the loss of productivity in MS
leads to significant socio-economic costs. A recent Danish study highlighted the
economic impact of costs associated with productivity loss in MS, which are much
higher than the healthcare costs (including hospitalization costs, outpatient clinic
costs, primary care costs and drug costs) (9). In fact, employment rate was found
to be affected up to eight years before the diagnosis of MS. In a Dutch study, it
was found that production losses contribute to a significant proportion (45.8 %) of
the total annual MS-related costs. It should be noted that these production costs
are mainly related to early retirement due to MS, while costs related to long-term
sick leave and short-term absence contribute less (10).

Methods/design: The MS@Work study is a multicenter, 3-year prospective
observational study on work participation in patients with relapsing-remitting
MS. We aim to include 350 patients through 15–18 MS outpatient clinics in the
Netherlands. Eligible participants are 18 years and older, and either currently
employed or within three years since their last employment. At baseline and after
1, 2 and 3 years, the participants are asked to complete online questionnaires
(including questions on work participation, work problems and accommodations,
cognitive and physical ability, anxiety, depression, psychosocial stress, quality
of life, fatigue, empathy, personality traits and coping strategies) and undergo
cognitive and neurological examinations. After six months, patients are requested
to only complete online questionnaires. Patient perspectives on maintaining and
improving work participation and reasons to stop working are gathered through
semi-structured interviews in a sub-group of patients.
Discussion: Prospective studies with long-term follow-up on work participation
in MS are rare, or take into account a limited number of factors. The MS@Work
study provides a 3-year follow-up on various factors that may influence work
participation in patients with relapsing-remitting MS. We aim to identify factors
that relate to job loss and to provide information about preventative measures
for physicians, psychologists and other professionals working in the field of
occupational health.

The high prevalence of unemployment among MS patients and the large personal
and societal costs involved underline the need to study factors associated with
unemployment and work absence in MS.

Factors related to unemployment and work absence in MS
The causes of unemployment in MS involve a complex interaction between
disease-related factors, the working environment, job demands and personal
factors (11).
Many studies on work ability or work status in MS focus on physical and cognitive
measures as primary determinants of work capacity. Cognitive functions such as
working memory, episodic memory and processing speed have been identified
as important predictors of employment status (12, 13). Cognitive functioning
remains an important predictor even when controlling for depression and disease
course (12). A 3-year follow-up of employed MS patients revealed that cognitive
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decline, especially in verbal memory and processing speed, distinguishes MS
patients who progressed to work disability (28,9%) from those who did not (14).
The latter study utilized both a conservative and liberal definition of deteriorated
employment status. The conservative approach required a person to deteriorate
from being gainfully employed to being disabled with formal disability benefits
(occurring in 28,9% of the participants over three years), while the liberal approach
accepted any reduction in hours or work responsibilities (occurring in 45,5% of the
participants). A review study found ample support for the influence of physical
functioning (indicated by level of neurological disability or the number and type
of mobility aids) and cognitive functioning (indicated by memory functioning,
verbal ability and self-perceived cognitive function) in work ability (15). However,
although limitations in physical and cognitive function hinder an individual’s
ability to work, they cannot solely explain work capacity (15). Other factors,
such as educational level, type of work, fatigue, health perception, depression,
personality and type of immunomodulatory treatment are also involved when
predicting work participation (8, 3, 16, 17).
A study by Honarmand and colleagues (2011) focused on the influence of
neurological, demographic, psychological and cognitive factors on employment
status (i.e. ‘employed’ versus ‘unemployed’) (8). Cognitive and physical measures
appeared as a robust predictor of employment status. Interestingly, higher
depression scores and lower scores on the personality constructs ‘agreeableness’
and ‘extraversion’ were also associated with unemployment. A combination of
symptoms of depression, less agreeableness and lower cognitive and physical
functioning predicted 49,8% of the variance in employment status.
The findings of a recent study indicate that already one year after the diagnosis of
clinically isolated syndrome and relapsing-remitting MS, power of attention and
memory are associated with a capability of working less hours, and that fatigue,
depression and disease impact may negatively, and self-efficacy positively affect
working hours (18).
The manner of coping with problems also tends to be a factor influencing work
participation. Lode and colleagues (2010) (19) found that disability pensioned
patients employed more problem-focused, emotion-focused and avoidant coping
strategies than MS patients without a disability pension. Previous research has
shown that emotion-focused and avoidant coping strategies are considered
dysfunctional in adaptation to a chronic disease (20, 21).
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The working environment is a very important factor for work participation when
diagnosed with MS, including environmental factors, social factors, workplace
factors and work demands (11). Higher odds of unemployment have been
observed in jobs requiring physical strength, manual precision and frequent
moves, while protective factors include working in the public sector, a desk job
or other sitting work (22). Other important variables include accessibility and
temperature of the workplace, available workplace accommodations (e.g. a
flexible schedule, ergonomic work station, preferred parking), employer and
colleague support, negative work events and perceived workplace difficulties (11,
23, 24).
Treatment with immunomodulators, including glatiramer acetate and the betainterferons, is widely supported in relapsing-remitting MS (25). Evidence suggests
that immunomodulatory treatment reduces disease progression, as evidenced by
a reduction in relapse rate (25) and less fatigue (26). Several studies focused on
the effects of immunomodulatory treatment on work absence in MS (16, 27, 28).
Type of immunomodulatory treatment was found to affect the number of days
missed from work, although not always in the desired direction. Effects differed
per type of immunomodulatory treatment.

Study objectives and hypotheses
Most evidence for factors associated with work participation comes from crosssectional studies. Prospective studies are rare, or take into account a limited
number of factors. The main aim of the MS@Work study is to examine predictors
of (changes in) employment status and work absenteeism in relapsing-remitting
MS patients over a period of three years. By taking into account a wide variety
of disease-related, work-related and personal factors this study may reveal
typical patterns leading to changes in work participation. Identifying these
patterns provides useful information about preventative factors for physicians,
psychologists and other professionals working in the field of occupational health.
This leads to the following research questions:
1. Are there differences in cognitive, neurological and psychological functioning
between employed and unemployed patients at baseline?
2. What (combination of ) cognitive, neurological, psychological and work-related
factors predict (changes in) employment status and work absenteeism over a
period of three years?
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3. What is the relation between initiating immunomodulatory treatment and work
participation over a period of three years?
4. What reasons to stop working are provided retrospectively by patients with
relapsing-remitting MS?
5. From a patient perspective: what can be done to maintain or improve work
participation?
Overall, this study is considered exploratory; we include detailed cognitive,
psychological and work-related measures that have not been studied in the
context of longitudinal work participation. Employment status will be defined
in both a conservative and liberal manner, and will also pertain to self-employed
patients. The qualitative analyses will give more in-depth information about
factors involved with work participation from a patient perspective.
Based on existing literature we expect to find more cognitive, physical and
psychological problems in non-employed as compared with employed MS
patients at baseline. Leading up to a lowered employment status and more work
absenteeism, executive difficulties, increased fatigue, psychological problems and
work difficulties are expected to become more apparent. MS patients receiving
immunomodulatory treatment are expected to miss less days from work and have
a more stable employment status over the 3-year study period, as compared with
relapsing-remitting MS patients receiving no immunomodulatory treatment. This
is expected to be related to less fatigue symptoms and relapses in patients treated
with immunomodulators.
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and VieCuri Medisch Centrum, Venlo). The MS@Work study is a prospective,
observational cohort study in 350 patients with relapsing-remitting MS who will
be recruited from outpatient clinics in the Netherlands. Inclusion started in April
2014.

Study population
Eligible subjects should be diagnosed with relapsing-remitting MS according to
the Polman-McDonald criteria 2010 (29). Furthermore, we plan to include patients
that are 18 years and older, and either currently employed or within three years
since their last employment. Patients with comorbid psychiatric or neurological
disorders, substance abuse, neurological impairment that might interfere with
cognitive testing (e.g. inadequate vision) or unable to speak and/or read Dutch
are excluded from the study. Study visits will be rescheduled in case of an MS
relapse within 1 month prior to the study visit.

Sample size calculation
The main aim of the study is to examine predictors of (changes in) employment
status and work absenteeism in relapsing-remitting MS patients over a period of
three years. For this purpose a logistic regression analysis will be used. A power
analysis based on a 5% significance level, 80% power, and an odds ratio of 2.1
indicates that at least 300 patients need to be included (30). Taking into account
a longitudinal drop-out rate of 10% (31), the number of patients should be
increased to a minimum of 330 patients. We aim to include at least 350 patients.

Data collection, processing and storage

Methods/Design
Design and setting
The MS@Work Study Group is a collaboration between health care professionals
and researchers in the field of MS, occupational health professionals, and 1518 MS outpatient clinics in the Netherlands. At this moment, a collaboration is
set up with 15 MS outpatient clinics (Albert Schweitzer Ziekenhuis, Dordrecht,
Alrijne Ziekenhuis Leiden, Leiden; Amphia Ziekenhuis, Breda; Canisius-Wilhelmina
Ziekenhuis, Nijmegen; Catharina Ziekenhuis, Eindhoven; Elisabeth-TweeSteden
Ziekenhuis, Tilburg; Jeroen Bosch Ziekenhuis, ’s Hertogenbosch; Maasstad
Ziekenhuis, Rotterdam; Medisch Centrum Alkmaar, Alkmaar; Medisch Centrum
Leeuwarden, Leeuwarden; Orbis Medisch Centrum, Sittard; Rijnstate Ziekenhuis,
Arnhem; St. Anna Ziekenhuis, Geldrop; St. Antonius Ziekenhuis, Nieuwegein

26

MS patients visiting outpatient clinics in the Netherlands, who meet the inclusion
criteria, will be asked to participate in the MS@Work study. At baseline and after
1, 2 and 3 years participants will be asked to complete online questionnaires, and
undergo neurological and cognitive examinations. After 6 months, participants
only need to fill online questionnaires without undergoing neurological and
cognitive examinations. Table 1 provides an overview of data collection per time
point.
The inclusion and exclusion criteria will be checked by a neurologist. Eligible
patients will be asked to participate by a letter explaining the study procedures.
The letter includes an informed consent form, a non-responder questionnaire and
return envelope. Patients who are interested in participating are asked to send
back the signed informed consent form. After receiving this form, the patient will
be contacted and an appointment will be made for neurological and cognitive
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examinations. Patients are asked to complete several online questionnaires
at home. For this purpose a personalized e-mail will be sent with a link to the
online questionnaires. The questionnaires are to be completed within one week.
Within this time frame the questionnaire may be filled in at moments that are
suitable to the participant. Their answers will be saved automatically. In case the
questionnaires have not been completed within one week, a reminder e-mail will
be sent. Patients who do not have internet access, or who are not capable of using
a PC are sent a paper-and-pencil version of the questionnaires. The neurological
and cognitive examinations should be performed on one day, and should
preferably take place at the outpatient clinic where the patient is treated.
The neurological examination will be performed by a neurologist or a neurologist
in training. Psychologists or trained research nurses will perform the cognitive
examinations. Patients will be offered a financial compensation for traveling
expenses. With the patient’s approval, the general practitioner will be informed
of the patient’s participation in the MS@Work study. The outpatient clinics will
be asked to keep track of the number of patients that are invited to participate.
Patients who do not wish to participate are asked to complete a brief nonresponder questionnaire. This questionnaire will later be used to compare nonresponders and responders on age, gender and job characteristics. A subgroup of
20 patients will be interviewed by one researcher to assess in a qualitative way the
most important factors involved in employment from a patient perspective and (if
applicable) their reasons for discontinuing employment.
The neurological and cognitive scoring forms are stored at the MS outpatient
clinics. After completion of the study, the gathered data and scoring forms will
be stored at the Faculty of Social Sciences (Leiden University) for a period of five
years. An SPSS data file (IBM SPSS statistics 19) will be created in which the data are
stored anonymously. Each patient will receive a personal code and any identifying
information is removed from the source file. The source file will be accessible to
the principal investigators upon request. Student assistants participating in data
collection will be provided temporary access to the database. The key database
and source file will both be safeguarded by the coordinating investigator.
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might interfere with cognitive testing (e.g. inadequate vision). The examination
further includes the Expanded Disability Status Scale (32) and the Multiple
Sclerosis Functional Composite (33) which combines the 9-Hole Peg Test (34)
for assessing arm and hand function, the Timed 25-foot walk (35) for assessing
mobility and leg function, and the Paced Auditory Serial Addition Test (36) (see
cognitive examination).

Cognitive examination
An overview of the administered tests and corresponding cognitive domains
is provided in Box 1. The cognitive examination consists of task representing
cognitive domains like memory, processing speed, verbal word fluency, visual
spatial processing and higher executive functioning. Most subtests of the Minimal
Assessment of Cognitive Function in Multiple Sclerosis (MACFIMS) (12), the Trail
Making Test (37) and subtests of the Delis-Kaplan Executive Function System (38)
are used.
Table 1. Flowchart data collection
Baseline

6 months

1 year

2 years

3 years

Informed consent

X

X (online)

X (online)

X (online)

X (online)

Online questionnaires

X

X

X

X

X

Neurological examination

X

X

X

X

Cognitive examination

X

X

X

X

Box 1 Cognitive test battery
Test

Cognitive domain(s)

Visual Analogue Scale

Fatigue and energy (before and after examination)

Controlled Oral Word Association Test (39)

Verbal word fluency

Semantic Category Fluency (40)

Verbal word fluency

Judgment of Line Orientation Test (39)

Visual-spatial processing

Rey Verbal Learning Test (41, 42)

Learning and memory

Brief Visuospatial Memory Test-Revised (43)

Learning and memory

Symbol Digit Modalities Test (44)

Information processing speed and working memory

Paced Auditory Serial Addition Test (36)

Information processing speed, flexibility and working memory

Materials/Measures

Trail Making Test (37)

Neurological examination
In a structured interview data will be collected on disease course, relapse rate, time
of last relapse, current and previously used medication, co morbid neurological
and psychiatric disorders, substance abuse and neurological impairment that

Delis-Kaplan Executive Function System
Design Fluency Test (38)
Delis-Kaplan Executive Function System
Color Word Interference Test (38)

Information processing speed, attention and concept shifting and
executive functioning
Fluency in generating visual patterns, response inhibition and
executive functioning
Information processing speed, attention and response inhibition
and executive functioning
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Questionnaires
The online questionnaires and the constructs they intend to measure are listed in
Box 2. The Work Role Functioning Questionnaire and work-related questions in the
general questionnaire are intended for participants with a paid job. The Multiple
Sclerosis Neuropsychological Screening Questionnaire is intended for patients
and informants. The Caregiver Strain Index and Neuropsychiatric Inventory are
intended for the caregiver or informant. The NEO Five-Factor Personality Inventory
is only administered at baseline. In working-age adults the big-five personality
traits are considered stable over a four-year period (45).

Statistical analyses
Statistical analyses will be performed using SPSS 21.0 (Statistical Package for
the Social Sciences version 21.0, IBM, Chicago, Illinois, USA). ATLAS.ti (ATLAS.ti
Scientific Software Development GmbH, Berlin, Germany) will be used to perform
qualitative data analyses.
Box 2. Questionnaires
Questionnaire

Measures

General questionnaire

Demographics, disease characteristics, medication, characteristics
of current and previous jobs, absenteeism, presenteeism, work
ability (46), work-related problems and accommodations (47) and
important job aspects.
Health-related work functioning

Work Role Functioning Questionnaire (48)
Multiple Sclerosis Neuropsychological Screening Questionnaire
(49)
Hospital Anxiety and Depression Scale (50)

Cognitive impairment

Symptom Checklist-90-R (sleep difficulties) (51)

Sleep difficulties

Modified Fatigue Impact Scale-20 (52)

Fatigue impact

Checklist Individual Strength-20-R (53)

Fatigue

Every Day Problem Checklist (54)

Chronic everyday stress

Multiple Sclerosis Quality of Life-54 (55)

Quality of life

NEO Five-Factor Personality Inventory (56)

Personality

Coping Inventory for Stressful Situations (57)

Coping strategies

Empathy Quotient (58)

Empathy

Multiple Sclerosis Work Difficulties Questionnaire (24)

Work difficulties

Caregiver Strain Index (59)

Caregiver Strain

Neuropsychiatric Inventory (60)

Neuropsychiatric problems
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Depression and anxiety

Predictors of work participation
Depending on the distribution of the data, independent t-tests, analysis of
covariance (ANCOVA), Mann-Whitney U and Chi-square tests will be used to
examine baseline differences in cognitive, neurological and psychological
variables (dependent variables) between employed and unemployed relapsingremitting MS patients (independent variable). Logistic regression analyses will
be used to study predictors (cognitive, neurological, psychological and workrelated factors) of employment status (i.e. employed versus unemployed/
deteriorated versus stable) in relapsing-remitting MS patients with a paid job
after 1, 2 and 3 years. Multiple regression analysis will be performed to study
associations between cognitive, neurological, psychological and work-related
factors (independent variables) and work absenteeism (dependent variable) in
relapsing-remitting MS patients with a paid job after 1, 2 and 3 years. Repeated
measures analysis of variance will be used to examine cognitive, neurological
and psychological changes over a period of three years (within-subject factor) in
relapsing-remitting MS patients who lose employment, versus those who retain
employment, versus those who remain unemployed (between-subjects factor).
Immunomodulatory treatment and work participation
Treatment naive patients initiating treatment with an immunomodulator
(i.e. interferon beta-1a, interferon beta-1b and glatiramer acetate) will be
compared with treatment naive relapsing-remitting MS patients not initiating
immunomodulatory treatment. Treatment naive in this context is defined as
not previously treated with an immunomodulatory treatment. Depending on
the distribution of the data, independent t-tests, ANCOVA, Mann-Whitney U,
and Chi-square tests will be used to examine differences in employment status
and work absenteeism (dependent variables) between patients initiating
immunomodulatory treatment and patients not initiating this type of treatment
(independent variable). Tests will be performed after 6 months, 1, 2 and 3 years. A
paired samples t-test will be used to compare work absenteeism before and after
starting immunomodulatory treatment after 6 months, 1, 2 and 3 years. Separate
analyses will be performed for each type of immunomodulatory treatment. On
an exploratory basis, we will examine changes in fatigue and physical disability
before and after treatment.
Qualitative analyses of semi-structured interviews
To access meanings, structures and essences of employment 20 semi-structured
interviews will be conducted. The research design moves from lower-level analysis
to higher-level theorizing. As research-strategy, Grounded Theory will be used.
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For detailed exploration of the data, quantitative analysis and Interpretative
Phenomenological Analysis (IPA) will be used.

Ethical considerations
The study was approved by the Medical Ethical Committee Brabant
(NL43098.008.12 1307) and the Board of Directors of the participating MS
outpatient clinics. The study will be conducted according to the principles of the
Declaration of Helsinki (amended by the 64th WMA general Assembly, Fortaleza,
Brazil, October 2013) and in accordance with the Medical Research Involving
Human Subjects Act (WMO) (61).
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More than half of the people diagnosed with MS are unable to retain employment
which is associated with high socioeconomic costs. Combined with the fact that
work participation is not only important for a person’s financial security, but also
for one’s sense of self-respect, social engagement and feelings of usefulness, the
need to research factors influencing work participation in MS is eminent. The
MS@Work study provides an excellent starting point for future research on work
participation in MS. As the study aims to provide information about preventative
factors for job loss, the outcomes may be used to design job training programs
for MS patients and to design effective strategies to inform both patients and
employers how to help MS patients maintain their jobs.

Discussion
The MS@Work study provides a 3-year follow-up on various factors that may
influence work participation in patients with MS. Key strengths of the study are
its multi-factorial approach and longitudinal design. We include several diseaserelated, work-related and personal factors, that have rarely been studied in
combination or longitudinally. By examining the patients’ physical and mental
well-being and their (work) situation at regular time intervals, we aim to reveal
typical patterns leading to changes or stability in work participation. This can
be viewed in terms of job loss, but also in terms of which conditions should be
met to maintain a job or to attain one. Another strength is our use of different
(operational) definitions of work participation and related constructs, such as
work ability, work-related problems, important job aspects and the need for
accommodations.
Qualitative data analyses will be used to examine patient perspectives on what
can be done to improve work participation and reasons to stop working. This may
provide unique insights in the current socio-economic climate, that may or may
not be beneficial for work participation in patients with a chronic disease such
as MS.
Potential study limitations include a selection bias; only relapsing-remitting
MS patients are included who visit outpatient clinics in the Netherlands. We
specifically chose to include patients with a relapsing-remitting disease course,
as these are generally ambulatory and there is a higher possibility of work
participation. This study will be carried out in a Dutch health care and social
security context. Generalization of results to other contexts may be limited.

32

33

2

Chapter 2

The MS@Work Study: study protocol

References

23.

1.

24.

2.
3.
4.
5.
6.
7.

8.
9.
10.
11.
2.

13.

14.

15.

16.
17.
18.

19.
20.
21.
22.

34

Compston A, Confavreux C, Lassmann H, McDonald I, Miller D, Noseworthy J, et al. McAlphine’s
Multiple Sclerosis. 4th ed. Elsevier Inc.; 2006. p. 601.
Gommer AM, Poos MJJC. Cijfers multiple sclerose (prevalentie, incidentie en sterfte).
Volksgezondheid Toekomst Verkenning, Nationaal Kompas Volksgezondheid. 2010.
Krokavcova M, Nagyova I, Van Dijk JP, Rosenberger J, Gavelova M, Middel B et al. Self-rated health
and employment status in patients with multiple sclerosis. Disabil Rehabil. 2010;32(21):1742-8.
Clougherty JE, Souza K, Cullen MR. Work and its role in shaping the social gradient in health.
Annals of the New York Academy of Sciences. 2010;1186:102-24.
Julian LJ, Vella L, Vollmer T, Hadjimichael O, Mohr DC. Employment in multiple sclerosis. Exiting
and re-entering the work force. J Neurol. 2008;255(9):1354-60.
Lunde HMB, Telstad W, Grytten N, Kyte L, Aarseth J, Myhr KM et al. Employment among Patients
with Multiple Sclerosis-A Population Study. Plos One. 2014;9(7):e103317.
Ivanova J, Birnbaum H, Samuels S, Davis M, Phillips A, Meletiche D. The cost of disability
and medically related absenteeism among employees with multiple sclerosis in the US.
PharmacoEconomics. 2009;27(8):681-91.
Honarmand K, Akbar N, Kou N, Feinstein A. Predicting employment status in multiple sclerosis
patients: the utility of the MS functional composite. J Neurol. 2011;258(2):244-9.
Jennum P, Wanscher B, Frederiksen J, Kjellberg J. The socioeconomic consequences of multiple
sclerosis: a controlled national study. Eur Neuropsychopharmacol. 2012;22(1):36-43.
Kobelt G, Berg J, Lindgren P, Anten B, Ekman M, Jongen PJ et al. Costs and quality of life in
multiple sclerosis in The Netherlands. Eur J Health Econ. 2006;7 Suppl 2:S55-64.
Sweetland J, Howse E, Playford ED. A systematic review of research undertaken in vocational
rehabilitation for people with multiple sclerosis. Disabil Rehabil. 2012;34(24):2031-8.
Benedict RH, Cookfair D, Gavett R, Gunther M, Munschauer F, Garg N et al. Validity of the
minimal assessment of cognitive function in multiple sclerosis (MACFIMS). J Int Neuropsychol
Soc. 2006;12(4):549-58.
Benedict RH, Wahlig E, Bakshi R, Fishman I, Munschauer F, Zivadinov R et al. Predicting quality
of life in multiple sclerosis: accounting for physical disability, fatigue, cognition, mood disorder,
personality, and behavior change. J Neurol Sci. 2005;231(1-2):29-34.
Morrow SA, Drake A, Zivadinov R, Munschauer F, Weinstock-Guttman B, Benedict RH. Predicting
loss of employment over three years in multiple sclerosis: clinically meaningful cognitive
decline. Clin Neuropsychol. 2010;24(7):1131-45.
Pompeii LA, Moon SD, McCrory DC. Measures of physical and cognitive function and work
status among individuals with multiple sclerosis: a review of the literature. J Occup Rehabil.
2005;15(1):69-84.
Lage MJ, Castelli-Haley J, Oleen-Burkey MA. Effect of immunomodulatory therapy and other
factors on employment loss time in multiple sclerosis. Work. 2006;27(2):143-51.
Simmons RD, Tribe KL, McDonald EA. Living with multiple sclerosis: longitudinal changes in
employment and the importance of symptom management. J Neurol. 2010;257(6):926-36.
Jongen P, Wesnes K, Van Geel B, Pop P, Sanders E, Schrijver H et al. Relationship between
working hours and power of attention, memory, fatigue, depression and self-efficacy one year
after diagnosis of clinically isolated syndrome and relapsing remitting multiple sclerosis. PLoS
ONE. 2014;9(5):e96444.
Lode K, Bru E, Klevan G, Myhr KM, Nyland H, Larsen JP. Coping with multiple sclerosis: a 5-year
follow-up study. Acta Neurol Scand. 2010;122(5):336-42.
Pakenham KI, Stewart CA, Rogers A. The role of coping in adjustment to multiple sclerosisrelated adaptive demands Psychol Health Med. 1997;2(3):14.
Carver CS, Scheier MF, Weintraub JK. Assessing coping strategies: a theoretically based
approach. J Pers Soc Psychol. 1989;56(2):267-83.
Verdier-Taillefer MH, Sazdovitch V, Borgel F, Cesaro P, Kurtz A, Millet MF et al. Occupational
environment as risk factor for unemployment in multiple sclerosis. Acta Neurol Scand.
1995;92(1):59-62.

25.
26.

27.

28.

29.
30.
31.
32.
33.

34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44.
45.
46.

Benedict RHB, Rodgers JD, Emmert N, Kininger R, Weinstock-Guttman B. Negative work events
and accommodations in employed multiple sclerosis patients. Mult Scler J. 2014;20(1):116-9.
Honan CA, Brown RF, Hine DW, Vowels L, Wollin JA, Simmons RD et al. The multiple sclerosis
work difficulties questionnaire. Mult Scler 2012;18(6):871-80.
Corboy JR, Goodin DS, Frohman EM. Disease-modifying Therapies for Multiple Sclerosis. Curr
Treat Options Neurol. 2003;5(1):35-54.
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(7):1045-7.
Rajagopalan K, Brook RA, Beren IA, Kleinman NL. Comparing costs and absences for multiple
sclerosis among US employees: pre- and post-treatment initiation. Curr Med Res Opin.
2011;27(1):179-88.
Ziemssen T, Hoffman J, Apfel R, Kern S. Effects of glatiramer acetate on fatigue and days of
absence from work in first-time treated relapsing-remitting multiple sclerosis. Health Qual Life
Outcomes. 2008;6:67.
Polman CH, Reingold SC, Banwell B, Clanet M, Cohen JA, Filippi M et al. Diagnostic criteria for
multiple sclerosis: 2010 revisions to the McDonald criteria. Ann Neurol. 2011;69(2):292-302.
Hsieh FY, Bloch DA, Larsen MD. A simple method of sample size calculation for linear and
logistic regression. Stat Med. 1998;17(14):1623-34.
Amato MP, Ponziani G, Siracusa G, Sorbi S. Cognitive dysfunction in early-onset multiple
sclerosis: a reappraisal after 10 years. Arch Neurol. 2001;58(10):1602-6.
Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an expanded disability status
scale (EDSS). Neurology. 1983;33(11):1444-52.
Fischer JS, Rudick RA, Cutter GR, Reingold SC. The Multiple Sclerosis Functional Composite
Measure (MSFC): an integrated approach to MS clinical outcome assessment. National MS
Society Clinical Outcomes Assessment Task Force. Mult Scler. 1999;5(4):244-50.
Earhart GM, Cavanaugh JT, Ellis T, Ford MP, Foreman KB, Dibble L. The 9-Hole Peg Test of
Upper Extremity Function: Average Values, Test-Retest Reliability, and Factors Contributing to
Performance in People With Parkinson Disease. J Neurol Phys Ther. 2011;35(4):157-63.
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(4):286-90.
Gronwall DM. Paced auditory serial-addition task: a measure of recovery from concussion.
Percept Mot Skills. 1977;44(2):367-73.
Reitan R. Trail Making test: Manual for administration, scoring, and interpretation. Bloomington:
Indiana University; 1956.
Delis DC, Kramer JH, Kaplan E, Holdnack J. Reliability and validity of the Delis-Kaplan Executive
Function System: an update. J Int Neuropsychol Soc. 2004;10(2):301-3.
Benton AL, Sivan AB, Hamsher K, Varney NR, Spreen O. Contributions to Neuropsychological
Assessment. 2nd ed. New York: Oxford University Press; 1994.
Mulder JL, Dekker PH, Dekker R. Woord-Fluency Test/ Figuur-Fluency Test, handleiding. Leiden:
PITS; 2006.
Brand N, Jolles J. Learning and retrieval rate of words presented auditory and visually. J Gen
Psychol. 1985;112:9.
Rey A. L’examin clinique en psychologie Paris, France: Presses Universitaires de France; 1958.
Benedict RHB, Schretlen D, Groninger L, Dobraski M, Shpritz B. Revision of the Brief Visuospatial
Memory Test: Studies of normal performance, reliability, and validity. Psychological Assessment.
1996;8:8.
Smith A. Symbol digit modalities test: Manual. Los Angeles: Western Psychological Services;
1982.
Cobb-Clark DA, Schurer S. The stability of big-five personality traits. Econ Lett.
2012;115(1):11-5.
Tuomi K, Ilmarinen J, Eskelinen L, Jarvinen E, Toikkanen J, Klockars M. Prevalence and incidence
rates of diseases and work ability in different work categories of municipal occupations. Scand
J Work Environ Health. 1991;17 Suppl 1:67-74.

35

2

Chapter 2

47.
48.

49.

50.
51.
52.
53.
54.
55.

56.
57.
58.
59.
60.

61.

36

The MS@Work Study: study protocol

Benedict RH, Rodgers JD, Emmert N, Kininger R, Weinstock-Guttman B. Negative work events
and accommodations in employed multiple sclerosis patients. Mult Scler. 2014;20(1):116-9.
Abma FI, Van der Klink JJ, Bultmann U. The work role functioning questionnaire 2.0 (Dutch
version): examination of its reliability, validity and responsiveness in the general working
population. J Occup Rehabil. 2013;23(1):135-47.
Benedict RH, Munschauer F, Linn R, Miller C, Murphy E, Foley F et al. Screening for multiple
sclerosis cognitive impairment using a self-administered 15-item questionnaire. Mult Scler.
2003;9(1):95-101.
Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand.
1983;67(6):361-70.
Arrindell WA, Ettema JHM. Klachtenlijst (SCL-90-R). Amsterdam: Harcourt Assessment B.V.;
2004.
Kos D, Kerckhofs E, Nagels G, D’Hooghe BD, Duquet W, Duportail M et al. Assessing fatigue in
multiple sclerosis: Dutch modified fatigue impact scale. Acta Neurol Belg. 2003;103(4):185-91.
Vercoulen JH, Swanink CM, Fennis JF, Galama JM, Van der Meer JW, Bleijenberg G. Dimensional
assessment of chronic fatigue syndrome. J Psychosom Res. 1994;38(5):383-92.
Vingerhoets AJJM, Van Tilburg MAL. Alledaagse problemen lijst (APL). Lisse: Swets Test Services;
1994.
Vickrey BG, Hays RD, Genovese BJ, Myers LW, Ellison GW. Comparison of a generic to
disease-targeted health-related quality-of-life measures for multiple sclerosis. J Clin
Epidemiol.1997;50(5):557-69.
Hoekstra HA, Ormel J, De Fruyt F. NEO PI-R - NEO FFI. Big Five Persoonlijkheidsvragenlijsten.
Handleiding. Lisse: Swets & Zeitlinger; 1996.
De Ridder DTD, Van Heck GL. Handleiding Coping Inventory for Stressful Situations. Lisse:
Swets Test Publishers; 2004.
Allison C, Baron-Cohen S, Wheelwright SJ, Stone MH, Muncer SJ. Psychometric analysis of the
Empathy Quotient (EQ). Pers Individ Dif. 2011;51(7):829-35.
Robinson BC. Validation of a Caregiver Strain Index. J Gerontol. 1983;38(3):344-8.
Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, Gornbein J. The
Neuropsychiatric Inventory: comprehensive assessment of psychopathology in dementia.
Neurology. 1994;44(12):2308-14.
World Medical Association. World Medical Association Declaration of Helsinki: ethical principles
for medical research involving human subjects. JAMA. 2013;310(20):2191-4.

2

37

Section 1
Cognitive functioning and
work participation

3.

3

Cognitive functioning and
work outcomes in patients
with multiple sclerosis:
a systematic literature review

This chapter was published as:
D.A.M. van Gorp, K. van der Hiele, H.A.M. Middelkoop & L.H. Visser (2019). The
relation between cognitive functioning and work outcomes in patients with
Multiple Sclerosis: A systematic literature review. Current Research in Neurology
and Neurosurgery, 2(1): 011-029. https://bit.ly/38vDQ12

41

Chapter 3

Cognitive functioning and work outcomes : systematic literature review

Abstract

Introduction

Background: Cognitive dysfunction is increasingly being recognized as an
important limiting factor in work participation in patients with multiple sclerosis.
This literature review provides a description, synthesis and interpretation of the
existing literature and identifies gaps in current knowledge.

Multiple sclerosis (MS) is a chronic, inflammatory, demyelinating and
neurodegenerative disease affecting the central nervous system (1). Globally, the
median estimated prevalence of MS is 30 per 100.000. MS is mostly diagnosed in
relatively young adults -between 20 and 40 years old- who are in the beginning
or the midst of their working careers. The disease can have a large impact on
education and employment possibilities. MS is characterized by a wide variety
of clinical manifestations and symptoms, which makes a person’s future labour
perspective difficult to predict.

Methods: Papers published between 1970 and April 2017 were included. Clinical
trials, randomized controlled trials or observational quantitative studies in which
data on cognitive factors associated with employment, work functioning or workrelated problems were reported. Papers were manually double checked by two
blinded reviewers.
Results: A total of 41 papers were included of which 4 described prospective,
longitudinal studies. The majority of studies reported positive associations
between cognitive functioning and work outcomes(38/41 studies; 93%).
Positive associations were found between work outcomes and global cognitive
functioning(8/9 studies; 89%), language(8/17 studies; 47%), processing speed/
working memory(23/26 studies; 88%), new learning and memory(12/22 studies;
55%), executive functioning(10/17; 59%), intelligence(1/6; 17%) and self-reported
cognitive functioning(14/15; 93%). None of the reviewed studies found a relation
between visuospatial processing and work outcomes(0/8; 0%). Models including
cognitive measures as well as demographic (age, education), neurological
(disability, fine motor coordination, disease course), and psychological variables
(depression, personality, fatigue) best predicted work outcomes.
Conclusion: By conducting this review we found ample evidence that objective
cognitive functioning (specifically processing speed/ working memory and
executive functioning) and self-reported cognitive functioning are important
independent associates of work outcomes and these factors should be addressed
by healthcare professionals. Future research could benefit from a focus on
longitudinal changes in cognition and its relation to work outcomes.
Keywords: Multiple sclerosis, Cognitive dysfunction, Employment, Work
functioning, Work participation.

Work participation is important. Besides income, work participation promotes a
person’s sense of self respect, social contacts and provides a feeling of usefulness
and satisfaction. Job loss has been associated with worse self-reported health
and increased adverse health behaviours after job loss (2). A large number of
patients with MS (55-58%) are unable to retain employment following diagnosis
(3, 4). In those with a paid job, a reduction in hours or work responsibilities,
more presenteeism (percentage of work impairment while working due to
health problems) and absenteeism (percentage of work time missed due to
health problems) is often observed (5, 6). This loss of productivity in MS leads to
significant socio-economic costs (7).
Demographic variables like male gender (8-12), female gender (5, 13), older
age (8, 10-16), race (11), lower educational level or less years of education (3, 4,
9, 11, 13, 14, 17-21), lower current financial status (11) and lower occupational
prestige ratings (20) have been linked to worse work outcomes. Furthermore, MS
features like a progressive disease course (3, 14, 16, 20, 22-26), increased symptom
severity (18, 19), higher disease duration (11, 15-17, 23, 25-27), a higher age at
onset (3, 9), neurological symptoms like increased disability (5, 8, 10, 13, 14, 16,
17, 20, 22, 25, 28, 29), fatigue (3, 4, 12-15, 17, 20, 25, 27, 30, 31), decreased selfreported physical functioning (31), mobility problems (4, 12, 30, 32-34) and arm
and hand difficulties (4, 12, 26, 34) have been related to worse work outcomes. In
addition, psychological factors like more depression (5, 9, 10, 23, 30, 34-36), less
mood disturbance (20), increased anxiety (10), maladaptive coping (16, 37, 38),
ineffective management of symptoms of MS in the workplace (12) and certain
personality traits (5, 25, 39) have been associated with worse work outcomes.
Cognitive dysfunction is increasingly being recognized as an important associate
of work participation in patients with MS (40).
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Cognitive dysfunction is one of the most common and consequential symptoms
of MS and affects an estimated 42-70% of patients with MS (41-43). Cognitive
impairment can emerge early in the disease (44) and can be present at all stages and
in all subtypes of the disease (45). In accordance with the fickle nature of the disease,
a wide variety of cognitive deficits can be observed in MS (46). The ‘typical profile’
consists of impairment in processing speed/ working memory, new learning and
memory, and often executive skills with relative preservation of language functions
(42). These cognitive impairments can seriously disrupt a person’s professional and
social life and negatively influence quality of life (41, 43). Cognitive skills include
paying attention, remembering what we see or hear, expressing ourselves and
understanding what people say, being oriented to our surroundings so that we can
travel from place to place, but also being able to switch between tasks, and solve
problems. Cognitive functioning can ‘objectively’ be measured using cognitive tests.
Besides the objective measure of cognition, self-reported measures of cognition are
frequently used, where people rate their own cognition. Self-reported measures are
tended to be a quick, easy and cheap way to retrieve information about a person’s
functioning (47).

Cognitive functioning and work outcomes : systematic literature review

Inclusion
Papers were included if they were research articles, i.e. clinical trials, randomized
clinical trials (RCT’s) or observational quantitative, cross-sectional or longitudinal
studies in which data on cognitive factors associated or predictive of work
outcomes were reported as primary or secondary outcome measures. Furthermore
papers had to be written in English and the full text needed to be available.
Letters to journal’s editors, literature reviews, meta-analyses, qualitative papers,
commentaries, editorials and case reports were excluded. After the removal of
duplicates, abstracts were manually double checked by two blinded reviewers
(DvG and KvdH). During checking of abstract a conservative approach was used;
even if the information in the abstract was ambiguous, the paper was selected for
reading the fullMultiple
article.
Studies’
reference
were
screened
to identify
Sclerosis
and work
participationlists
– D.A.M.
vanmanually
Gorp – January
2021
additional relevant papers.
Figure
1: flow
chart
paperselection
selection
Figure
1: flow
chart
ofof
paper
Pubmed

Embase

PsycInfo

n = 59

n = 64

n = 50

Given the fact that cognitive functioning is increasingly being recognized as an
important associate of work participation in patients with MS, a systematic evaluation
of the existing literature is needed to further improve our understanding. The current
literature review therefore aims to provide a systematic description, synthesis and
interpretation of the existing literature about the role of cognitive functioning in
work participation in patients with MS. Gaps in the existing literature are identified.

Records retrieved in PubMed, PsycInfo and Embase
n = 173
Removal of duplicates
n = 71

Papers screened
n = 102
Papers excluded;
not in English (n = 6)

Methods

book section (n = 4)
thesis (n=4)
letters to editor (n = 2)

Search strategy
A literature search was carried out for studies published in PubMed®, Embase® or
PsycINFO® in the period from 1970- April 2017. MeSh Subject Heading/MeSh terms,
words occurring in the title and keywords were used; (‘multiple sclerosis’) AND
(‘Employment’ OR ‘Unemployment’ OR, ‘Work’ OR ‘Vocational’ OR ‘Sick Leave’ OR
‘Job’ OR ‘occupational health’ OR ‘absenteeism’ OR ‘presenteeism’ OR ‘workplace’ OR
‘workability’ OR ‘productivity loss’ OR ‘job satisfaction’ OR ‘supported employment’
OR ‘underemployment’) AND (‘Cognition’ OR ‘Cognition disorders’ OR ‘Cognitive
impairment’ OR ‘Cognitive dysfunction’ OR ‘Executive function’ OR ‘Memory’ OR
‘Memory Disorders’ OR ‘Attention’ OR ‘Processing speed and working memory’ OR
‘Language’). See Appendix 1 for the specific search terms per database.

Editorial/commentary (n= 3)
Papers assessed for eligibility
n = 81

no full text available (n = 2)
n = 21

Reference list search
n=4

Articles excluded: no main focus on cognition
and work participation (n = 36)
reviews (n = 5)
research protocols (n = 3)
n = 44
Papers included in the review
n = 41
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Paper selection

Table 1: Continued

The literature search was conducted on April 3, 2017 by the first author and a
total of 173 studies were found (see Figure 1). After elimination of duplicates, 102
papers were screened. Dissertations, book sections, letters to editors, editorials
and papers not in English were eliminated. No full text was available for two
papers. Of the remaining 81 papers, abstracts and if applicable, full texts were
manually double checked by two blinded reviewers (first and second author). Four
additional papers were included after reference list search. A total of 44 articles
were excluded. The majority of these studies were excluded because they were
not reporting data on cognition and employment, (e.g. not taking into account
cognition or employment as an outcome measure). Two of the excluded studies
were validating assessment tools to assess work-related difficulties in MS (48, 49),
validated new cognitive tests (50) or compared cognitive tests (51, 52). Two other
excluded articles were descriptions of study protocols (53, 54). Five reviews were
excluded, the reviews focused on vocational rehabilitation approaches (55, 56),
work related problems in MS (57) and physical and cognitive function and work
status (58). Four qualitative studies focusing on the role and experiences of work
(59, 60), work barriers (61) and care needs of patients and family (62), were also
excluded. In other studies the associations between cognition and work measures
were not clearly reported, i.e. no measures of ability to work among MS patients
(63) or mainly focusing on accommodations (64), disclosure at work (65), quality
of life (66, 67) or negative work events (68) without a clear link to cognition.

Carrieri et al. (2014) (75)

Baughman et al. (2015) (69)

44

44.5

RRMS
(%)
-

MS
duration
-

EDSS
(mean/ median#)
1.3 (AI)

3.5

100%

Covey et al. (2012) (76)

47

47.2

81%

14.0

2.5#

49%

Dusankova et al. (2012) (77)

369

34.0

68%

8.0

3.0

50%

Flensner et al. (2013) (13)

257

47.5

73%

-

0-6.5

60%

Fraser et al. (2009) (78)

95

43.5

-

9.6

-

40%

Glad et al. (2011) (9)

188

53.9

56%

22.2

4.7

32%

Glanz et al. (2012) (79)

377

45.4

95%

12.4

1.5#

76%

Goverover et al. (2015) (21)

72

48.5

75%

12.7

-

39%

Honan et al. (2015) (80)

111

44.3/50.9

67%

8.5/12.6

Honarmand et al. (2011) (5)

106

44.7

62%

9.8

Incerti et al. (2017) (81)

60

Julian et al. (2008) (L) (4)

8867

47.6

-

18.1

3 (PDDS)

44%

Kordovski et al. (2015) (34)

138

44.7

86%

9.1

-

100%

Krause et al. (2013) (14)

87

45.9/35.0c

66%

10.6/4.5c

4.6/2.3c

55%

Li et al. (2015) (82)

4201

52.0

-

-

-

40%

Moore et al. (2013) (17)

221

46.0

56%

12.3

4.6

57%

b

46.0/42.0a 69/81%a

-

56%

2.5#

39%

3.5/3.3a

52%

b

h

#

Morrow et al (2010) (L) (22)

97

43.6

93%

9.2

-

100%

Morse et al. (2013) (15)

30

50.7/44.4d

87%

12.8/10.4d

-

100%

Niino et al. (2014) (28)

184

39.3

91%

-

2.4

49%

Papathanasiou et al (2015) (24)

50

41.8

100%

8.8

3.1

70%

Parmenter et al. (2007) (23)

111

44.8

74%

-

Rao et al. (1991) (83)

100

45.5/46.3

38%

9.0/10.2

Roessler et al. (2001) (18)

139

43.2

49%

-

e

2.9
e

3.9/4.4

-

-

53%

50.0

-

-

-

43%

54.0

-

-

-

41%

Ruet et al. (2013) (L) (29)

65

39.0

83%

31.2 months

2.0#

82%

Sayao et al. (2011) (84)

61

54.9

98%

27.2

3.0

34.5%f

1135

-

-

-

-

Smith & Arnett (2005) (20)

50

49.9

56%

10.3

3.5/4.3/5.7

Strober et al. (2012) (25)

101

47.9/45.1a

62%

12.3/8.8a

4.6/3.2a

53%

Strober et al. (2014) (26)

77

46.5/43.4a

68%

12.4/8.7a

-

52%

100%

Strober & Arnett (2016) (16)

68

51.7/46.1

75%

12.7/8.7

5.5/4.1

44

35.6/38.8b

100%

2.0

-

57%

55

44.8/48.5b

100%

9.2/14.0b

3.4/3.7b

36%

Simmons et al. (2010) (L) (12)

Employed (%)

Beatty et al. (1995) (70)

102

44.2

-

9.8

3.4 (AI)

37%

Benedict et al. (2006) (40)

291

45.4

69%

-

3.0

-

Van der Hiele et al. (2015) (27)

Benedict et al. (2014) (71)

52

44.8

92%

8.8

-

100%

Caceres et al. (2014) (72)

110

36.6

100%

<5 years

2.1#

86%

Cadden & Arnett (2015) (73)

53

51.7

57%

15.0

4.2

62%

Campbell et al. (2017) (74)

62

49.4

71%

12.0

4.0#

44%

f

a

f

a

3

e

1310

Van der Hiele et al. (2014) (31)

46

13.7

1839

Table 1: Sample characteristics of the selected studies
Age
(mean)

69%

Roessler et al. (2004) (19)

A total of 41 studies were included reporting data of 21.458 patients with MS.
Table 1 provides an overview of the sample characteristics of the selected studies.

MS sample
size

40.0

Roessler et al. (2015) (11)

Results

Reference

32

#,f

40%

a

g

58%

60%

EDSS: Expanded Disability Status Scale; PDDS: Patient Determined Disease Steps; AI: Ambulation Index; L: Longitudinal study;
unemployed versus employed; bpaid employment versus not in paid employment; cearly retired versus employed; dcut-back versus stable
employment; ecognitively intact versus cognitively impaired; fat 25-30 years follow-up; gworking versus cut-back versus not-working;
h
duration of MS symptoms
a
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Different measures of self-reported cognitive functioning were used across
studies, ranging from a single question about the occurrence of cognitive
symptoms (yes/no answer, 4, 5 or 6 point Likert scale) (4, 11, 17-19), to reasons
to stop working (12, 20), to validated questionnaires. Questionnaires often used
were the Multiple Sclerosis Neuropsychological Questionnaire (MSNQ) (34, 71, 74,
77), the Perceived Difficulties Questionnaire (PDQ-20 and the abbreviated form
PDQ-5) (13, 82), the MSWDQ (80) and the SCL-90-insufficiency in thinking (31). The
BADS-DEX questionnaire (27, 31) and the Executive Functioning Index (EFI) (75)
were used to examine executive functioning problems. The Disease Impact Profile
(DIP) provided self-ratings of memory and attention (31). Two studies used selfreported cognitive measures as a way to describe their sample, and also reported
a relation with vocational outcomes (74, 77). A detailed overview of the cognitive
measures used in the selected papers can be found in Appendix 2.

time employed or unemployed (9, 28, 77), but mostly full-time and part-time
workers together were regarded as employed (13, 21, 27, 31, 84). Benedict et al.
(2006) (40) described a conservative and liberal way to classify the employed
and unemployed groups in a detailed manner. In the conservative approach
working patients were gainfully employed, with pay, full time, without demotion,
reported reprimands or loss of pay due to MS related problems. Unemployed
patients were required to be receiving formal disability benefits from either
public of private source. In the liberal approach working patients were required
to be gainfully employed with pay at least 20 hours per week, disabled patients
were required to be receiving either formal disability as described above or to be
unemployed for reasons reported by them or informants to be disease related.
Instead of looking at the dichotomous employment status, more subtle measures
of work functioning have been used in seven studies. Studies have looked into
the reduction in working hours or work role (since diagnosis) (15, 17, 20, 80),
work productivity including presenteeism (percentage of work impairment while
working due to health problems) and absenteeism (percentage of work time
missed due to health problems) (79), on-the-job-barriers (75) and negative work
events and accommodations (34, 71). Using these measurements more subtle
changes in the workplace can possibly be noticed. Most of the described methods
for vocational status are based on self-report. Only one study also used supervisorreported work performance (69). In the longitudinal studies work measures are
described as changes in employment status or transitions in the work force over a
certain time period (4, 12, 22, 29).

Work outcomes

Associations between cognitive functioning and work outcomes

In the included studies different work outcomes were reported. Vocational or
employment status was the most common outcome measure. This measure is
mostly seen as a dichotomous variable, i.e. being either employed or unemployed.
A description of whether a participant is regarded employed or unemployed, or
is unemployed due to MS was not always provided (5, 18, 19, 23, 24, 70, 74, 83).
Other studies did specify their unemployed group as ‘unemployed due to MS’
(14, 17, 73, 82). There is great variability between studies on when a person is
regarded part of the employed or unemployed group. For example, some studies
in this review included volunteer workers, students, homemakers (27, 31) and
retired persons (29) to their unemployed group while others included volunteer
workers, homemakers and students in the employed group (25, 26). Again other
studies excluded these patient groups from analyses (11, 72, 76, 77) or assigned
them to a separate analysis group (28). Among the studies that described their
vocational status groups some differentiated between full-time employed, part-

The main study outcomes are summarized in Table 2.
Forty-one studies examined whether either objective or self-reported cognitive
functioning were associated with work outcomes, and positive univariate or
multivariate associations were found in 38 studies (93%), in that better cognitive
functioning was related to better work outcomes. In the paragraphs below,
outcomes are reported separately for studies including measures of global
cognition, language, processing speed/ working memory, new learning and
memory, visuospatial processing, executive functioning, intelligence and selfreported cognitive functioning. The method by which cognitive tests were
assigned to these domains can be found in Appendix 3. Cognitive tests were
categorized based on the categorization of cognitive domains used for the
MACFIMS battery (40).

Commonly used neuropsychological test batteries in the selected studies were
the Minimal Assessment of Cognitive Functioning in MS (MACFIMS) (21, 22, 40, 76,
77, 81), the Brief Repeatable Battery of Neuropsychological Tests (BRB-N) (5, 14,
28, 29, 72, 73, 75, 83) and the Brief International Cognitive Assessment for multiple
sclerosis (BICAMS) (74, 77). These test batteries overlap in the used tests and
mainly assess cognitive domains like new learning and memory and processing
speed/working memory. Other studies used individual tests or computerized
versions of cognitive tests to objectively measure cognitive functioning.
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50
Global cognition (based on tests of new learning and
memory, processing speed/ working memory, and executive
functioning)
Global cognition
Language
Processing speed/ working memory
New learning and memory
Visuospatial processing
Executive functioning
Intelligence (Abstraction)
Language
Processing speed/ working memory
New learning and memory
Visuospatial processing
Executive functioning

New learning and memory
Processing speed/ working memory
Self-reported cognitive and neuropsychiatric functioning

Language
Processing speed/ working memory
New learning and memory

Baughman et al. (2015)(69)

Benedict et al. (2014)(71)

Caceres et al. (2014)(72)

Glad et al. (2011)(9)

Fraser et al. (2009)(78)

Flensner et al. (2013)(13)

Dusankova et al. (2012)(77)

Covey et al. (2012)(76)

Language
New learning and memory
Processing speed/ working memory
Executive functioning
Intelligence
Processing speed/ working memory

Global cognition (number of tests impaired)
New learning and memory
Processing speed/ working memory
Global cognition (based on new learning and memory and
processing speed/ working memory)
Executive functioning
Self-reported executive functioning
Executive functioning
(also including tests of processing speed/ working memory)
Non-executive functioning (including tests of language,
new learning and memory and visuospatial processing)
Global cognition
Language
Processing speed/ working memory
New learning and memory
Visuospatial processing
Executive functioning
Self-reported problems with memory, attention and
concentration

Campbell et al. (2017)(74)

Carrieri et al. (2014)(75)

Global cognition (based on measures of language,
processing speed/ working memory, new learning and
memory and
executive functioning)

Cadden & Arnett (2015)(73)

Table 2: Continued

Benedict et al. (2006)(40)

Beatty et al. (1995)(70)

Cognitive domain

Reference

-No relations were found between employment status and processing speed/ working memory (PASAT).

-PwMS with no capacity to work reported more cognitive problems than pwMS with capacity to work.
-In a multiple logistic regression for capacity to work (including self-reported cognitive problems), low physical disability
(EDSS), low fatigue, higher level of education, male sex and lower age were significant predictors of higher work capacity.
-Univariate logistic regression analyses revealed that better performance on measures of language (COWAT) and processing
speed/ working memory (SDMT) were associated with vocational stability.
-Multivariate logistic regression analysis revealed better language performance (COWAT) as a significant predictor of
vocational stability over the past 6-24 months.

-Logistic regression analysis revealed that better scores on a composite measure of processing speed/ working memory
and executive functioning (PASAT, SDMT, DKEFS-Sorting) was predictive of better vocational outcomes in pwMS (a
group of patients with Systemic Lupus Erythematosus was also included, but disease status did not modify the observed
relationship).
-Significant negative associations were found between preserved employment status and all neuropsychological tests
except for visuospatial processing (JLO).
-In a logistic regression model adjusted for age, sex, education, EDSS, depression and anxiety, better verbal memory
performance (CVLT-II) was independently associated with preserved employment.

-In (separate) logistic regression analyses decreased composite scores for motor function and cognition and increased
fatigue were significantly associated with unemployment.
-In a logistic regression analysis using only cognitive sub composites, decreased processing speed remained significantly
associated (SDMT and Digit Symbol-Coding) with unemployment, even after controlling for performance on tests of
memory and executive function.
- Greater rates of unemployment were associated with an increased number of tests failed.
-The unemployed group scored worse on tests of new learning and memory (CVLT-II and BVMT-R) and processing speed/
working memory speed (SDMT) than the employed group.
-Regression analyses showed that worse objective cognitive performance (a combination of the SDMT, SRT and SPART)
predicted barriers ascribed to company policy, that a worse planning score predicted barriers ascribed to accessibility, and
that worse self-reported executive functioning predicted increased difﬁculties in cognitive and task related abilities.

- Employed pwMS (using a liberal definition) performed better on most neuropsychological tests than disabled pwMS,
except for the visuospatial processing test.
-Logistic regression analysis revealed that a progressive disease course (SPMS vs RRMS) and worse performance on tests of
verbal memory (CVLT-II) and processing speed/ working memory (PASAT) were most predictive of a decreased vocational
status (using a conservative definition).
- Logistic regression analysis revealed that depression (depressed vs not depressed), progressive disease course (SPMS vs
RRMS) and worse performance on tests of verbal memory (CVLT-II) and executive functioning (DKEFS-Sorting) were most
predictive of decreased vocational status (using a liberal definition).
-PwMS reporting negative work events performed worse on measures of ambulation and processing speed/ working
memory (PASAT) and showed higher depression scores and more self-reported cognitive and neuropsychiatric problems
(MSNQ). PwMS reporting accommodations performed worse on measures of ambulation and processing speed/ working
memory (PASAT).
-A logistic regression revealed that worse ambulation, worse processing speed/ working memory (PASAT) and higher
depression scores were found predictive of work challenged status (presence of self-reported negative work events and
accommodations).
-Logistic regression analysis showed that better performance on measures of language (WLG) and processing speed/
working memory (PASAT) were significant predictors of preserved employment status.

-Work performance of cognitively impaired individuals was rated more poorly by supervisors, even in the absence of
physical disability. In contrast, work performance was rated higher by cognitively impaired than cognitively unimpaired
participants.
-Employed pwMS performed significantly better on nearly all neuropsychological variables examined (except for
visuospatial processing) and showed impairment in less cognitive domains than unemployed pwMS.
-Multiple regression analysis indicated that decreased walking ability, higher age, and worse performance on tests of
memory (SRT and STM) and language (letter fluency) were predictive of unemployment.

Main results regarding cognition and employment

Table 2: Main results of the studies examining associations between cognitive functioning and work outcomes in patients with Multiple Sclerosis (pwMS)
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Language
New learning and memory
Processing speed/ working memory

Self-reported cognitive functioning

Self-reported problems with memory

Language
Processing speed/ working memory
New learning and memory
Visuospatial processing
Executive functioning
Executive functioning
Other measures (language, processing speed/working
memory and intelligence) not included in regression.
Language
Processing speed/ working memory
New learning and memory
Language
Processing speed/ working memory
New learning and memory
Executive functioning

Krause et al. (2013)(14)

Li et al. (2015)(82)

Moore et al. (2013)(17)

Morrow et al (2010) (L)(22)

Niino et al. (2014)(28)

Papathanasiou et al (2015)
(24)

Morse et al. (2013)(15)

New learning and memory
Processing speed/ working memory
Self-reported cognitive and neuropsychiatric functioning

Kordovski et al. (2015)(34)

Table 2: Continued

Julian et al. (2008) (L)(4)

Incerti et al. (2017)(81)

Honarmand et al. (2011)(5)

Language
Processing speed/ working memory
New learning and memory
Visuospatial processing
Executive functioning
Self-reported cognitive functioning

Language
Processing speed/ working memory
New learning and memory
Visuospatial processing
Executive functioning
New learning and memory
Attention
Processing speed/ working memory
Executive functioning
Self-reported work difficulties (general cognitive and
prospective memory difficulties)
Intelligence (Abstraction)
Global cognition
Language
Processing speed/ working memory
New learning and memory

Goverover et al. (2015)(21)

Honan et al. (2015)(80)

Processing speed/ working memory

Glanz et al. (2012)(79)

Table 2: Continued

-Individuals in the cutback employment group demonstrated significantly worse overall performance on multitasking
ability than the stable employment group.
-Logistic regression revealed that increased fatigue and lower performance on a test of executive functioning (i.e. SET, a
test for multitasking ability) were significant predictors of cutback employment status.
-Patients categorized as ‘unemployed because of MS’ had lower scores than other social activity groups (students, employed
and homemakers) in all cognitive domains, except for spatial memory-immediate recall (SPART).
-Logistic regression analysis indicated that lower processing speed/ working memory (SDMT) and increased physical
disability (EDSS) were predictive of unemployment.
-Unemployed patients with RRMS scores significantly lower than employed patients on all neuropsychological measures,
except for a test of complex attention.
-Logistic regression analysis revealed that better memory performance (verbal and visual memory) and executive
functioning (TMT B) were the best predictors of being employed.

-Work-challenged MS patients (those who reported 1 or more negative work events) had more pronounced deficits in
motor ability and lower scores on tests of visual memory and processing speed/ working memory (BVMT-R and PASAT)
and had more self-reported cognitive and neuropsychiatric problems (MSNQ) and depression than their relatively stable
counterparts (reporting 0 or 1 negative work events).
-Early retired compared with employed pwMS scored significantly higher in neurological disability, depressive symptoms
and fatigue and significantly lower in processing speed/ working memory (SDMT and PASAT) and health related quality of
life.
-In a logistic regression analysis, higher neurological disability, higher age and more fatigue were identified as significant
predictors of early retirement in MS.
-A logistic regression analysis showed that, together with self-reported psychological (higher depressive symptoms) and
physical components (fatigue, mobility problems, diminished physical strength and stamina), decreased self- reported
cognitive functioning contributed to the prediction of unemployment.
-Patients who changed their employment role or working hours since diagnosis were older and reported more fatigue, pain
and memory problems than patients who were still employed but without any changes.
-In multinomial regression analyses, increased disability level, less years of education, longer disease duration and higher
levels of fatigue were most predictive of decreases in employment status (change/ no change or left employment).
-Using logistic regression analyses, both baseline and a decline in processing speed/ working memory (SDMT) and verbal
memory (CVLT-II) performance predicted a deterioration in vocational status 3 years later.

-Among other factors (i.e. lower educational level, reported worsening of symptoms over 6 months and problems with
mobility, hand function and fatigue), perceived cognitive impairment predicted work loss 1.5 years later, while re-entry
was associated with fewer perceived cognitive problems.

-Unemployed pwMS scored significantly lower on tests of processing speed/ working memory (SDMT, PASAT) and language
(WLG) than employed pwMS.
-In a logistic regression model, the personality trait ‘agreeableness’, less depression, and better scores on the MSFC (9-Hole
Pegboard, 25 Foot Timed Walk Test and PASAT, a measure of processing speed/ working memory) were associated with
being employed.
-Processing speed/ working memory performance (SDMT) was better in employed than unemployed pwMS.

- PwMS in paid employment scored higher on all the cognitive tests relative to those who were unemployed, with the
exception of the SILS Abstraction scale.
-Perceived general cognitive and prospective memory difficulties in the workplace and performance on the respective
cognitive tests (SDMT, 10 Word list and Cambridge Prospective Memory Test) were found to predict unemployment and
reduced work hours due to MS since MS diagnosis.

- Significant negative associations were found between processing speed/working memory (SDMT) and absenteeism and
overall work impairment, but not with presenteeism.
- Multivariate regression analyses revealed that absenteeism was not significantly associated with processing speed/
working memory (SDMT), disability level, disease duration, depression, fatigue and anxiety.
- Multivariate regression analyses revealed that presenteeism was significantly associated with increased fatigue, disability
level and depression, but not with processing speed/working memory (SDMT).
-Multivariate regression analyses revealed that overall work impairment was significantly associated with increased fatigue
and disability level, but not with processing speed/working memory (SDMT).
-Using point biserial correlations, it was found that more years of education, less fatigue and better performance on
measures of visual memory (BVMT-R) and processing speed (SDMT) were associated with being employed.
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Self-reported cognitive impairment
Self-reported cognitive impairment

Processing speed/ working memory
New learning and memory
Global cognition (based on the measures above)
Language

Language
New learning and memory
Processing speed/ working memory
Self-reported reasons for employment loss

Roessler et al. (2001)(18)
Roessler et al. (2004)(19)
Roessler et al. (2015)(11)

Ruet et al. (2013) (L)(29)

Sayao et al. (2011)(84)

Executive functioning
Visuospatial processing
Self-reported executive functioning
Premorbid intelligence

Van der Hiele et al. (2015)
(27)

-Those who left the workforce were older, had longer disease duration, were more likely to have a progressive course,
reported greater disability, were more likely to endorse utilization of maladaptive coping behaviours and performed worse
on a processing speed/ working memory test (SDMT).
-Employed pwMS reported better physical functioning, better memory functioning and a lower physical impact of fatigue
than unemployed patients.
-In employed pwMS better self-reported memory functioning and less social fatigue were associated with more working
hours.
-In a logistic regression model better physical functioning was retained as the sole predictor of employment.
-Unemployed pwMS had a longer disease duration, reported more organizing and planning problems, higher distractibility,
more cognitive fatigue and completed slightly less categories on the WCST than employed pwMS.

-Unemployed pwMS had a longer disease duration, a higher proportion with a progressive disease course, more
neurological impairment, more fatigue, lower performance on tests of processing speed/ working memory (SDMT) and
learning and memory (SRT) and a lower level of the personality characteristic ‘persistence’ than employed pwMS.
-Based on a forward logistic regression analysis, increased physical disability (EDSS), decreased processing speed/ working
memory (SDMT) and a lower level of persistence were the strongest predictors of unemployment.
-Unemployed individuals performed worse on measures of memory, processing speed/ working memory speed, and
executive functioning than employed pwMS.
-In a logistic regression analysis, lower processing speed/ working memory speed (SDMT) was found to be the sole
predictor of unemployment in a model including disease-related variables, MSFC and cognitive variables.

-The most frequently listed symptoms relating to employment loss 4 years later, and perceived risk of losing current
employment, were fatigue, mobility-related symptoms, arm and hand difficulties, and cognitive deficits.
-The not working group had significantly greater physical disability than the cut-back and working groups and
significantly more fatigue than the working group. The cut-back group had significantly more years of education and
higher occupational prestige ratings than the not working group. The working group reported significantly greater mood
disturbance compared with the not working group.
-Employment status was unrelated to age, gender, full scale IQ estimate, disease duration, diagnosis duration or cognitive
functioning.
-Ninety per cent of the cut-back group reported that fatigue was a primary symptom responsible for their work status
change, whereas 86% of the not working group reported that broad physical/neurological symptoms were responsible for
their change in work status. Only 10% of the cut-back group and 29% of the not working group reported that cognitive
symptoms were responsible for their work status changes.

-Logistic regression showed that better performance on tests of executive functioning (i.e. conceptual reasoning; DKEFS
description score and WCST categories) was most predictive of being employed.
-Cognitively impaired patients were less likely to be working and reported a greater impact on their work-related activities
than the cognitively intact patients.
-A logistic regression analysis showed that increased severity and persistence of symptoms, lower educational attainment,
and the presence of cognitive problems (self-reported) impairment were associated with unemployment.
-A logistic regression analysis showed that lower educational attainment, increased severity and persistence of symptoms,
and the presence of self-reported cognitive impairment were associated with unemployment.
-A logistic regression analysis revealed that unemployment (versus part-time employment) was significantly associated
with increased age, male gender, lower educational attainment, lower current financial status, and more disability.
- A logistic regression analysis revealed that unemployment (versus full-time employment) was significantly associated
with increased age, race, lower educational attainment, lower current financial status, increased duration of illness,
moderate or severe cognitive symptoms, and more disability.
-Logistic regression analysis revealed that worse vocational status at follow up (7 years later) was significantly associated
with lower baseline processing speed/ working memory (SDMT and PASAT), higher EDSS scores and higher age. Vocational
status deterioration over 7 years was significantly associated with worse baseline processing speed/ working memory
(SDMT and PASAT).
- Logistic regression analysis revealed that vocational status at follow up, and its deterioration over 7 years was significantly
associated with global cognitive deterioration.
-There were no differences between those employed (full or part time) compared with those not employed on any of the
cognitive tests

pwMS: patients with MS; EDSS: Expanded Disability Status Scale; MSFC: Multiple Sclerosis Functional Composite; SRT: Selective Reminding Test; STM: Brown Peterson Short Term Memory Test; CVLT-II: California Verbal
Learning Test-II; MSNQ: Multiple Sclerosis Neuropsychological Screening Questionnaire; PASAT: Paced Auditory Serial Addition Test; SDMT: Symbol Digit Modalities Test; SPART: 10/36 Spatial Recall Test; COWAT: Controlled
Oral Word Association Test; BVMT-R: Brief Visuospatial Memory Test- Revised; JLO: Judgment of Line Orientation Test; DKEFS-Sorting: Delis-Kaplan Executive Function System Sorting Test; WLG: Word List Generation; SET:
Modified Six Elements Test; WCST: Wisconsin Card Sorting Test; TMT: Trail Making Test; L: prospective longitudinal study

Self-reported cognitive functioning (general cognitive
functioning, new learning and memory, concentration and
executive functioning)

Language
Processing speed/ working memory
New learning and memory
Visuospatial processing
Executive functioning
Language
Processing speed/ working memory
New learning and memory
Visuospatial processing
Executive functioning
Premorbid intelligence
Processing speed/ working memory

Van der Hiele et al. (2014)
(31)

Strober & Arnett (2016)(16)

Strober et al. (2014)(26)

Strober et al. (2012)(25)

Table 2: Continued

Language
Processing speed/ working memory
New learning and memory
Executive functioning
Intelligence
Self-reported cognitive problems as reason for work status
change

Global cognition (based on tests of language, processing
speed/ working memory and new learning and memory)
Self-reported cognitive problems

Rao et al. (1991)(83)

Simmons et al. (2010) (L)
(12)
Smith & Arnett (2005)(20)

Executive functioning

Parmenter et al. (2007)(23)

Table 2: Continued
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Global cognition
Measures of global cognitive functioning were mostly based on the number of
cognitive tests impaired or consisted of composite test scores. In eight of the total
of nine studies (89%) that included a measure of global cognition, a relation was
found with work outcomes. In four of these studies, positive associations were
found between measures of global cognition and work outcomes, in that lower
global cognitive functioning or cognitive impairment was linked to unemployment
(70, 74, 83), and with worse work performance rated by supervisors of patients
with MS (69). In four studies worse global cognitive functioning or deterioration
was seen as an independent predictor of work outcomes (i.e. unemployment (73,
77), worse vocational status after 7 years and a deterioration in vocational status
in 7 years (29), or experiencing more work barriers (75)) based on regression
analyses. One study did not find an association between global cognition in
terms of the percentage of patients with MS classified as cognitively impaired and
employment status (5). The latter study did however find associations between
employment status and subtests of language and processing speed/working
memory.
Language
Verbal ability or language was most often measured with the Controlled Oral
Word Associations Test (COWAT) or Word List Generation (WLG). In eight of the
total of 17 studies (47%) that included a language measure, a relation was found
with employment outcomes. In five of these studies, positive associations were
found between language and work outcomes, in that worse scores on language
tasks were seen in unemployed patients with MS compared to employed patients
with MS (5, 24, 28, 40, 77). Three studies reported language measures to be (one
of the) predictors of work outcomes based on regression analyses, in that worse
scores on language tasks were predictive for unemployment (70, 72) and less
vocational stability in a period of 6-26 months (78). Nine studies did not find
an association between language and employment (14, 20-22, 25, 26, 29, 81,
84). A critical analysis of differences between studies that did and did not find
associations between language measures and work outcomes revealed that two
non-significant studies used composite scores of language (14, 29), while studies
that did report an associations used individual language tests in their analyses.
Some of the non-significant studies had a relatively small sample size (using
multivariate testing) (20, 84), focused on benign MS (84), or excluded severely
cognitive impaired patients (81).
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Processing speed and working memory
Processing speed and working memory were most often measured with the Symbol
Digit Modalities Test (SDMT) and Paced Auditory Serial Addition Test (PASAT). Of the
total of 26 studies that included a measure of processing speed and working memory,
23 studies (88%) found such a measure to be related to employment outcomes.
In 12 studies processing speed and working memory measures were positively
associated with work outcomes, in that worse scores on processing speed and
working memory tasks were observed in unemployed or work challenged
(experiencing 1 or more negative work events) patients with MS compared to
employed or non-work challenged patients with MS (5,14, 16, 21, 24, 34, 70, 74, 77,
81). In two studies, worse scores on processing speed and working memory were
linked to worse vocational stability and more absenteeism (78,79). In another 11
studies, measures of processing speed and working memory speed were found
to be (one of the) predictors of work outcomes based on regression analyses, in
that worse scores on processing speed and work memory tasks were predictive
for unemployment (25, 26, 28, 40, 72, 73, 76, 80), deterioration in vocational
status after 3 and 7 years (22, 29), being work challenged (experiencing 1 or more
negative work events) (71) and reduced work hours due to MS (80). Three studies
did not find an association between work outcomes and measures of processing
speed and working memory (9, 20, 84). A critical analysis of differences between
studies that did and did not find associations between processing speed and
working memory and work outcomes revealed that two of the non-significant
studies mainly focused on benign MS (9, 84). Another study was characterized by
a relatively small sample size (20).
New learning and memory
The studies in this review mostly focused on verbal and visual memory as
measured with the Selective Reminding Test (SRT), California Verbal Learning
Task-II (CVLT-II), Brief Visuospatial Memory Test-Revised (BVMT-R) or 10/36 Spatial
Recall Test (SPART). Of the total of 22 studies that including a measure of new
learning and memory, 12 studies (55%) found positive associations between
visual and/or verbal memory performance and work outcomes. In six of the 12
studies new learning and memory measures were positively associated with work
outcomes, in that worse scores on new learning and memory tasks were observed
in unemployed or work challenged (experiencing 1 or more negative work events)
patients with MS compared to employed or non-work challenged patients with MS
(21, 25, 26, 28, 34, 74).In six studies, measures of new learning and memory, verbal
memory in particular, were found to be (one of the) predictors of work outcomes
based on regression analyses, in that worse scores on new learning and memory
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tasks were predictive for unemployment (24, 40, 70, 77, 80), a deterioration
in vocational status after 3 years (22), and reduced work hours due to MS (80).
Ten studies did not find an association between new learning and memory and
work outcomes (5, 14, 20, 29, 71-73, 78, 81, 84). A critical analysis of differences
between studies that did and did not find associations between new learning and
memory and work outcomes revealed that three of the non-significant studies
used composite scores to indicate the presence or absence of new learning and
memory impairment (14, 29, 73), which was not the case in studies where an
association was found. In one of the non-significant studies, the composite score
of memory functioning was only included in a multivariate analysis (73), in which
the composite score of processing speed explained most variance. Two of the nonsignificant studies used more subtle work outcomes (e.g. negative work events)
(71, 78), while most significant studies used employment status as an outcome
measure. Some of the non-significant studies were characterized by a relatively
small sample size (20, 84), focused on benign MS (72, 84) or excluded severely
cognitive impaired patients (81).

Visuospatial processing
Visuospatial perception or processing was mostly measured with the Judgment of
Line Orientation test (JLO). The measure was taken into account in eight studies
(21, 22, 25, 26, 40, 70, 77, 81). In none of the studies a relationship was found
between visuospatial processing and work outcomes.
Executive functioning
Executive functioning was mostly measured with the Delis-Kaplan Executive
Function System (DKEFS) Card Sorting Test, Wisconsin Card Sorting Test (WCST)
and Trail Making Test (TMT). A total of 16 studies included measures of executive
functioning. In 10 of these 17 studies (59%) a relation was found between
executive functioning and employment outcomes. Four studies found positive
associations between executive functioning and work outcomes, in that worse
scores on executive functioning tasks were observed in unemployed patients with
MS compared to employed patients with MS (26, 27, 70, 77). Six studies found
executive functioning to be (one of the) predictors of work outcomes based on
regression analyses, in that worse scores on executive functioning tasks were
predictive for unemployment (23, 24, 40, 76), having cutback working hours due
to MS (15) and experiencing more barriers at work (75). Another seven studies
did not find an association between executive functioning and work outcomes
(20-22, 25, 73, 78, 81). A critical analysis of differences between studies that did
and did not find associations between executive functioning and work outcomes
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revealed that one of the non-significant studies was characterized by a relatively
small sample size (20) or excluded severely cognitive impaired patients (81).
Several non-significant studies used only one test of executive functioning
(D-KEFS-Sorting) (21, 22, 25, 81), while many significant studies used a test battery
with a more pronounced focus on executive functioning (15, 23, 27, 75, 76). In
one of the non-significant studies, the composite score of executive functioning
was only included in a multivariate analysis (73), in which the composite score of
processing speed explained most variance.

Intelligence
Different measures were used to determine whether (pre-morbid) intelligence
was associated with work outcomes, using either (subtests of ) the Wechsler Adult
Intelligence Scale, (subtests of ) the Shipley Institute of Living Scale, the National
Adult Reading Test or Wide Range Achievement Test. A total of six studies reported
a measure of (pre-morbid) intelligence in relation to work outcomes (20, 26, 27,
70, 78, 80). Only one study (17%) found a positive association between a subtest
on an intelligence test (verbal abstracting) and work outcomes (70). In that study,
lower verbal abstracting scores were observed in unemployed patients with MS
compared to the employed patients with MS.
Self-reported cognitive functioning
Measures of self-reported cognitive functioning ranged from single yes/
no questions to validated questionnaires such as the Multiple Sclerosis
Neuropsychological Screening Questionnaire. Fifteen studies used measures of
self-reported cognitive functioning (4, 11-13, 17-20, 27, 31, 34, 71, 75, 80, 82). All
but one (20) of these 15 studies (93%) described a relation between self-reported
cognitive functioning and employment outcomes. Seven studies reported
negative associations between the presence or extent of self-reported cognitive
problems (including general cognitive impairment, new learning and memory
problems, difficulties with organizing and planning, and thinking problems)
and work outcomes, in that unemployed and work challenged (experiencing
1 or more negative work events) patients with MS reported more self-reported
cognitive problems compared to employed and non-work challenged patients
with MS (31, 34, 71). In other studies more self-reported cognitive problems were
linked to reduced capacity to work (13), reduced work hours (27), or decreased
employment (role or work hours) since diagnosis (17). In one study, self-reported
cognitive problems were reported as a reason of employment loss or risk of losing
current employment (12).
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In another seven studies (4, 11, 18, 19, 75, 80, 82), self-reported cognitive
functioning was found to be (one of the) predictors of work outcomes based
on regression analyses, in that more self-reported cognitive problems or the
presence of self-reported problems were predictive for unemployment (11, 18, 19,
80, 82) and reduced work hours (80), and experiencing more barriers at work (75).
More self-reported cognitive problems were predictive of work loss after 1.5 years,
while workforce re-entry was predicted by experiencing less cognitive problems
(4). The one non-significant study was characterized by a relatively small sample
size (20).

Discussion
This review was performed to systematically evaluate the existing literature about
the association between cognitive functioning and work outcomes in patients
with MS, and to identify knowledge gaps. Our literature search revealed 41 studies
on this topic. The majority of these studies suggest that better objective cognitive
functioning (in 91%of the studies, 29/32) and self-reported cognitive functioning
(in 93% of the studies, 14/15) are associated with better work outcomes. The only
two prospective, longitudinal studies that used a cognitive test battery found that
changes in employment status after 3 and 7 years were predicted by both baseline
cognitive performance and cognitive deterioration during those years (22, 29).
These data underline the importance of understanding and treating cognitive
dysfunctioning and/or adjusting of work content/conditions in patients with MS
when striving towards optimal work participation.

Objective cognitive functioning
The included studies used a wide diversity of cognitive measures. The majority
of studies reported positive associations between work outcomes and global
cognitive functioning (8/9 studies; 89%), processing speed and working memory
(23/26 studies; 88%), executive functioning (10/17; 59%) and new learning and
memory (12/22 studies; 55%). Less often, positive associations were reported
between work outcomes and measures of language (8/17 studies; 47%) and premorbid intelligence (1/6; 17%). No associations were found between visuospatial
processing (0/8; 0%) and work outcomes.
In summary, measures of processing speed and working memory, executive
functioning and new learning and memory were mostly found to be predictive or
related to employment status and other work outcomes. Deficits in these domains
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are in accordance with the ‘typical cognitive profile’ seen in MS patients(42).
Not surprisingly, information processing and working memory performance as
measured with the SDMT and/or PASAT was most often retained as a predictor of
work outcomes, and even as a predictor of future employment status(22, 29).
In total, only three studies did not find any association between work outcomes
and measures of cognitive functioning (e.g. self-reported or objective cognitive
functioning). Two of these studies mainly included patients with benign MS,
Clinically Isolated Syndrome or Relapsing-Remitting MS, in which the degree of
cognitive impairment was not enough to impact work outcomes (9, 84). The other
study only used multivariate testing and compared three groups (e.g. working, cut
back hours and not working) in which the sample size of one of the groups was
relatively small (n=10), possibly resulting in a lack of power to detect cognitive
differences (20). A critical analysis of differences between studies that did and did
not find associations between work outcomes and cognitive measures provided
us with interesting insights about the context in which cognitive measures are
less sensitive associates of work outcomes, for example in case of a cognitively
‘healthy’ sample, in case of a lack of sensitive measures of cognitive functioning,
when lumping together different cognitive measures in a composite score, when
other (cognitive) measures explain more variance or in (some) cases where more
subtle work outcomes are used.
Deficits in processing speed and working memory are considered most prevalent
in MS and a key deficit underlying other cognitive dysfunction in MS (85, 86).
However, other ‘cognitive profiles’ not necessarily including processing speed
have also been reported. A recent study reported evidence for seven cognitive
profiles in MS, i.e. attention and basic executive function (including processing
speed), planning and high-level executive function, verbal memory and language,
executive and visuospatial performance time, fatigue-depression, visuospatial
function, and basic attention and verbal/visual working memory (87). Processing
speed and working memory performance may be the most commonly found
predictor of work outcomes, but executive functioning, new learning and
memory, and language are also important predictors, possibly depending on
the profile of cognitive impairment in the studied sample. When solely taking
into account studies examining multiple cognitive predictors of work outcomes,
many report models of work outcomes that combine measures of processing
speed and working memory with measures of new learning and memory (40, 80),
executive functioning (40), or language (72). Others report models combining
measures of learning and memory with measures of language (70), measures of
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executive functioning (24) and measures of objective and self-reported cognitive
functioning (27, 80).
In future studies on the relationship between cognitive performance and work
participation it seems important to keep focusing on multiple cognitive domains.

Cognitive functioning and work outcomes : systematic literature review

and psychological variables such as age(11, 29, 70), current financial status (11),
education (4, 11, 18, 19), race (11), walking ability (4, 5, 12, 70, 71), disability (11,
25, 29), fine motor coordination (4, 5, 12), self-reported disease severity (18, 19),
disease course (18, 19, 40), disease duration (11), self-reported worsening of MS
symptoms (4), fatigue (4, 12, 15, 28), depression (5, 40, 71) and personality (5, 25)
provided the best prediction of work participation in MS.

3

Self-reported cognitive functioning
Self-reported cognitive functioning was positively associated with work outcomes
in almost all of the studies (93%) including such as measure. Measures of selfreported cognitive functioning ranged from single yes/no questions to validated
questionnaires. Self-report measures may be sensitive to subtle changes in
cognition that are not yet visible using objective cognitive measurements. On
the other hand, self-reports of cognitive performance are prone to under- and
over estimation, and related to factors like depression, anxiety, coping and
psychological stress (88-91). Interestingly, one of the reviewed studies found that
depression could not explain the relationship between self-reported cognitive
difficulties and work outcomes, but that depression did influence perceptions of
cognitive difficulties(80).
One of the reviewed studies found that performance on motor and cognitive
tests as well as self-reported depression and neuropsychological functioning
predicted the presence of negative work events (71). The authors suggested that
the importance of self-reported depression and neuropsychological functioning
may be greater when the more subtle aspects of work functioning are measured.
In conclusion, self-reports of cognitive functioning may not be directly related
to objective cognitive functioning, but they are clinically relevant with respect
to subtle aspects of work functioning, and may impact important life decisions
related to work participation.
Further research should more thoroughly investigate the separate roles of selfreported and objective cognitive functioning in relation to work outcomes
including mediating psychological variables, such as depression, personality and
coping.

Work participation as a multifactorial problem
While the current review focuses specifically on cognitive functioning as a factor
in work participation, it is well-known that decreased work participation in MS is
a multifactorial problem. Based on the reviewed studies, it seems that measures
of cognitive functioning in combination with other demographic, neurological
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Gaps and future directions
This review identified 41 studies concerning the association between cognitive
functioning and work outcomes in patients with MS. The studies varied greatly
with respect to sample size (ranging from 32 to 8867), patient’s average age
(ranging from 34 to 54 years), educational level and clinical features, such as
MS subtype, average EDSS score (ranging from 1.5-4.7) and disease duration
(ranging from 2 – 18.9 years). In reviewing the available literature we should be
aware of a possible outcome reporting bias, where some outcomes are reported
but not others, depending on the nature and direction of the results(92).
Several studies did not adequately report confounding patient characteristics,
such as MS subtype, level of disability, time since diagnosis and employment
rate. Job type was mostly not included, while certain professions may better
tolerate a decline in cognitive performance. Furthermore, only four prospective
longitudinal studies were identified and two of them solely included measures
of self-reported cognitive functioning. These studies showed that both baseline
and a deterioration in processing speed and working memory speed and/or new
learning and memory predicted a deterioration in vocational status at followup (22, 29) and that baseline self-reported cognitive deficits predicted future
employment loss (4, 12), while fewer perceived cognitive problems predicted reentry (4). These findings provide support for a causal relation between cognitive
impairment and employment loss, and provide insight into clinically meaningful
changes. More prospective longitudinal studies, with large samples, and better
characterization of the study sample are needed to better understand the relation
between changes in cognitive functioning and work participation over time.
The variety of ways in which employment status was defined and the fact that
work outcomes were mostly included as a secondary outcome measure, made
it difficult to generalize findings. Employment status was not always clearly
operationalized. In studies that did provide a definition, great variability occurred,
for example in specifying whether unemployment was due to MS, or whether or
not the employed group included homeworkers, volunteers or part-time workers.
Only few studies used more subtle work-related changes that may occur prior
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to leaving the work force, including changes in the number of working hours or
responsibilities, absenteeism, presenteeism, work ability, work capacity, workbarriers, negative work events, the need for accommodations and work-related
difficulties. In future research it is important to define employment status in a
reproducible manner and to ascertain whether employment leave is due to MS
characteristics and not because of other confounding factors. Future studies
could benefit from taking into account more subtle work outcomes and by also
taking into account re-entry into the workforce.
For this literature review we should keep in mind that the inclusion of papers in
the period between 1991 and 2017 could have influenced the relation between
cognitive functioning and work outcomes as work modality, work culture and
environment may have changed over time.
Various cognitive measures were used and the same cognitive task was seen as
reflecting different cognitive domains in different studies. For example, the WLG
task was used as a test of language, information processing speed and executive
functioning. To be able to compare the studies included in this review, we
categorized the cognitive tests based on the categorization used for the MACFIMS
battery (40) (Appendix 3).
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Conclusion
We can conclude that self-reported and objective cognitive functioning,
specifically in terms of processing speed and working memory, executive
functioning, new learning and memory, has a well-established and possibly causal
relationship with work participation in MS. The current body of evidence could
benefit from well-designed studies addressing the methodological problems
and gaps in the literature identified by this review. Specifically, prospective
longitudinal studies are needed, to establish whether cognitive dysfunction
precedes and predicts work outcomes, and to better understand clinically
meaningful changes in cognitive functioning. Future studies would benefit from
a better characterization of the study sample, including more information about
the type of job, and more subtle work outcomes such as changes in the number of
working hours and responsibilities, absenteeism, presenteeism, work ability, work
capacity, work-barriers, negative work events, the need for accommodations,
work-related difficulties and re-entry into the workforce. As cognitive problems
can be treated through neuropsychological and vocational rehabilitation
interventions (95, 96) the clinical implication is to start monitoring both objective
and self-reported cognitive functioning as soon as possible after MS is diagnosed.

Although we should always keep in mind that cognitive tests are almost never
reflective of a single cognitive domain, future studies might categorize cognitive
tests according to the neurocognitive domains as described in the DSM 5 (93). A
consensus in neurocognitive domains would increase the generalizability within
brain disease, provide a better link between science and healthcare, and would
lead to a better harmonisation of concepts and assessment tools. Furthermore,
validated questionnaires, such as the MSNQ (94) or MSWDQ (49), should be used
to measure self-reported cognitive and neuropsychiatric functioning in daily life
or specifically at work. A final gap, in our opinion, is that a handful of studies used
composite scores to indicate the presence or absence of cognitive impairment.
Such a measure of global cognitive functioning was almost always found to
be associated with work outcomes, but lacks specificity and therefore clinical
relevance.
As decreased work participation is clearly a multifactorial problem, future
studies should combine cognitive variables with demographic, neurological,
psychological and work-related variables, in order to provide the best prediction
of future work participation in MS.
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Appendices
Appendix 1 Search terms
Pubmed:
((((((((((((((((((((“Cognition”[Mesh] OR “Cognition Disorders”[Mesh]) OR “Executive
Function”[Mesh]) OR “Attention”[Mesh]) OR “Memory”[Mesh]) OR “Cognitive
Dysfunction”[Mesh] OR) OR ( “Orientation”[Mesh] OR “Memory Disorders”[Mesh]
OR “Neurocognitive Disorders”[Mesh] OR “Aphasia”[Mesh] OR “Apraxias”[Mesh] ))
OR “Mental Processes”[Mesh]) OR “Speech Disorders”[Mesh])) OR Cognition[Title])
OR Cognition Disorders[Title]) OR Neurocognitive disorder[Title]) OR cognitive
dysfunction[Title]) OR executive function[Title]) OR attention[Title]) OR
memory[Title]) OR memory disorder[Title]) OR speech disorder[Title]) OR
mental processes[Title])) AND ((((((((((((((((((((((((((((((((((((employment[Title]) OR
employment[MeSH Terms]) OR unemployment[Title]) OR unemployment[MeSH
Terms]) OR work[MeSH Terms]) OR work[Title]) OR vocational[MeSH Terms])
OR vocational[Title]) OR sick leave[MeSH Terms]) OR sick leave[Title]) OR
absenteeism[MeSH Terms]) OR absenteeism[Title]) OR job[MeSH Terms]) OR
job[Title]) OR occupational health[MeSH Terms]) OR occupational health[Title])
OR vocational rehabilitation[MeSH Terms]) OR vocational rehabilitation[Title])
OR presenteeism[MeSH Terms]) OR presenteeism[Title]) OR workplace[MeSH
Terms]) OR workplace[Title]) OR workability[MeSH Terms]) OR workability[Title])
OR productivity loss[MeSH Terms]) OR productivity loss[Title]) OR job
satisfaction[MeSH Terms]) OR job satisfaction[Title]) OR employer[MeSH Terms]) OR
employer[Title]) OR underemployment[MeSH Terms]) OR underemployment[Title])
OR supported employment[MeSH Terms]) OR supported employment[Title])) AND
((multiple sclerosis[MeSH Terms]) OR multiple sclerosis[Title]))
Embase:
(Multiple sclerosis kw.Sh.Ti.) AND (employment.kw,sh,ti. OR unemployment.
kw,sh,ti. OR work.kw,sh,ti. OR Vocational kw,sh,ti OR sick leave.kw,sh,ti. OR
job.kw,sh,ti. OR occupational health.kw,sh,ti. OR absenteeism.kw,sh,ti. OR
presenteeism.kw,sh,ti. OR workplace.kw,sh,ti. OR workability.kw,sh,ti. OR
productivity loss.kw,sh,ti. OR job satisfaction.kw,sh,ti OR supported employment.
kw,sh,ti. OR underemployment.kw,sh,ti.) AND (Cognition Disorders kw, sh, ti. OR
cognition kw,sh,ti. OR Cognitive impairment kw, sh, ti. OR Cognitive dysfunction
kw, sh, ti. OR Executive function kw, sh, ti. OR Attention kw,sh,ti. OR Memory
kw,sh,it. OR Memory Disorders kw,sh,it OR Information Processing kw,sh,it. OR
verbal fluency kw,sh,it.)
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Psycinfo:
(ZU “employment”) or TI employment OR (ZU “employment status”) or
TI employment status OR (ZU “employment, supported”) or TI supported
employment OR (ZU “unemployment”) or TI unemployment OR (ZU “work”) or TI
work OR (ZU “vocational rehabilitation”) or TI vocational rehabilitation OR (ZU “sick
leave”) or TI sick leave OR (ZU “occupational health”) or TI occupational health OR
(ZU “absenteeism”) or TI absenteeism OR (ZU “presenteeism”) or TI presenteeism
OR (ZU “workplace”) or TI workplace OR (ZU “productivity”) or TI Productivity OR
(ZU “job satisfaction”) or TI Job Satisfaction) AND ((ZU “cognition”) or TI cognition
OR (ZU “cognition disorders”) or TI cognition disorders OR (ZU “cognitive ability”)
or TI cognitive ability OR (ZU “cognitive impairment”) or TI cognitive impairment
OR Z(U “executive function”) or TI executive function OR (ZU “attention”) or
TI attention OR (ZU “memory”) or TI memory OR (ZU “memory disorders”) or
TI memory disorders OR (ZU “verbal fluency”) or TI Verbal Fluency) AND ((ZU
“multiple sclerosis”) OR TI Multiple sclerosis)

Appendix 2. Measurement of cognitive functioning in the selected
papers
Study

Cognitive measures

Baughman et al. (2015)

CVLT-II, SDMT, TMT A-B, Digit span test, WCST

Beatty et al. (1995)

Benedict et al. (2006)

Vocabulary; Digit span; Letter fluency; Category fluency; SDMT; Boston Naming Test; Benton Line
Orientation Test; Brown Peterson Short Term Memory Test; New Map Test; SRT; WCST; Shipley Institute
of Living Scale-Abstraction Test
COWAT, JLO, CVLT-II, BVMT-R, SDMT, PASAT, DKEFS-Sorting (MACFIMS)

Benedict et al. (2014)

MSNQ; CVLT-II, BVMT-R, SDMT, PASAT

Caceres et al. (2014)

SRT, SPART, SDMT, PASAT, WLG (BRB-N)

Cadden & Arnett (2015)
Campbell et al. (2017)

Digit Symbol-Coding; SDMT; PASAT; CVLT-II; 10/36 Spatial Recall Test; BVMT-R; COWAT; Animal naming;
D-KEFS-Sorting
SDMT, CLVT-learning, BVMT-R-learning (BICAMS)

Carrieri et al. (2014)

SDMT; SRT; SPART; Naturalistic spatial planning task; EFI

Covey et al. (2012)

COWAT, JLO, CVLT-II, BVMT-R, SDMT, PASAT, DKEFS-Sorting (MACFIMS)

Dusankova et al. (2012)

COWAT, JLO, CVLT-II, BVMT-R, SDMT, PASAT, DKEFS-Sorting (MACFIMS)

Flensner et al. (2013)

PDQ

Fraser et al. (2009)
Glad et al. (2011)

WAIS-III (Vocabulary, Similarities, Digit Span, Information, and Letter/Number Sequencing); COWAT;
WMS-III; RCFT; Category Test; TMT A-B; SDMT
PASAT

Glanz et al. (2012)

SDMT

Goverover et al. (2015)

COWAT, JLO, CVLT-II, BVMT-R, SDMT, PASAT, DKEFS-Sorting (MACFIMS)
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Honan et al. (2015)
Honarmand et al. (2011)

Cambridge Prospective Memory Test; 10-word list, SDMT, Abstraction scale of the Shipley Institute of
Living Scale; Auditory Consonant Trigrams Test; Zoo Map Test; MSWDQ
SRT, SPART, SDMT, PASAT, WLG (BRB-N)

Incerti et al. (2017)

COWAT, JLO, CVLT-II, BVMT-R, SDMT, PASAT, DKEFS-Sorting (MACFIMS)

Julian et al. (2008)

Self-reported cognitive performance

Kordovski et al. (2015)

SDMT, PASAT, CVLT-II, BVMT-R; MSNQ

Krause et al. (2013)

SRT, SPART, SDMT, PASAT, WLG (BRB-N)

Li et al. (2015)

PDQ-5

Moore et al. (2013)

Self-reported memory problems

Morrow et al (2010)

COWAT, JLO, CVLT-II, BVMT-R, SDMT, PASAT, DKEFS-Sorting (MACFIMS)

Morse et al. (2013)

SET; COWAT; PASAT; SDMT; TMT; Zoo Map Test; Vocabulary

Niino et al. (2014)

SRT, SPART, SDMT, PASAT, WLG (BRB-N)

Papathanasiou et al (2015)

Parmenter et al. (2007)

TMT A-B, Semantic and phonological verbal fluency task; Central Nervous System Vital Signs (a
computerized cognitive screening battery; in this study the verbal and visual memory, symbol digit
coding, stroop, shifting attention and continuous performance test were used)
WCST; DKEFS-Sorting

Rao et al. (1991)

SRT, SPART, SDMT, PASAT, WLG (BRB-N)

Roessler et al. (2001)

Self-reported cognitive impairment (symptom present vs symptom not present)

Roessler et al. (2004)

Self-reported cognitive impairment

Roessler et al. (2015)

Self-reported cognitive impairment

Ruet et al. (2013)

SRT, SPART, SDMT, PASAT, WLG (BRB-N); WAIS-R (testing conceptualization)

Sayao et al. (2011)

PASAT; SRT; COWAT; 7/24 Spatial Recall

Simmons et al. (2010)

Self-reported reasons for employment loss

Smith & Arnett. (2005)
Strober et al. (2012)

COWAT; 7/24 Spatial Recall; SRT; PASAT; computerized Tower of Hanoi; SDMT; Shipley Institute of Living
Scale-Abstraction Test; Shipley Institute of Living Scale-Vocabulary Test; WAIS-R (total IQ)
COWAT; JLO; PASAT; SDMT; SRT; 10/36 Spatial Recall Test; DKEFS-Sorting

Strober et al. (2014)

Wide Range Achievement Test; COWAT; JLO; Digit span; SDMT; Logical Memory; WCST; SCWT; MSFC

Strober & Arnett (2016)

SDMT

van der Hiele et al. (2014)

SCL-90-R scale ‘insufficiency of thinking and acting’; BADS-DEX; DIP

Van der Hiele et al. (2015)

BADS-DEX; NART; TMT; SCWT; WCST; RCFT-Copy; BADS

3

Minimal Assessment of cognitive function in multiple sclerosis (MACFIMS):
-Controlled Oral Word Association Test (COWAT)
-Judgment of Line Orientation Test (JLO)
-California Verbal Learning Test-II (CVLT-II)
-Brief Visuospatial Memory Test –Revised (BVMT-R)
-Symbol Digit Modalities Test (SDMT)
-Paced Auditory Serial Addition Test (PASAT)
-Delis-Kaplan Executive Function System Sorting Test (DKEFS-Sorting)
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Brief Repeatable Battery of Neuropsychological Tests (BRB-N):
-Selective Reminding Test (SRT)
-10/36 Spatial Recall Test (SPART)
-Symbol Digit Modalities Test (SDMT)
-Paced Auditory Serial Addition Test (PASAT)
-Word List Generation Test (WLG)
Brief International Cognitive Assessment for MS (BICAMS)
-Symbol Digit Modalities Test (SDMT)
-California Verbal Learning Test – learning (CVLT-learning)
-Brief Visuospatial Memory Test –Revised-learning (BVMT-R-learning)
Others:
-Trailmakingtest (TMT)
-Wisconsin Card Sorting Test (WCST)
-Wechsler Memory Scale III (WMS-III)
-Wechsler Adult Intelligence Scale III (WAIS III)
-National Adult Reading Test (NART)
-Rey Complex Figure Test (RCFT)
-Modified Six Elements Test (SET)
-Behavioural Assessment of the Dysexecutive Syndrome (BADS)- Dysexecutive
Questionnaire (BADS- DEX)
-Disability and Impact Profile (DIP)
-Symptom Checklist-90-R (SCL-90-R)
-Multiple Sclerosis Neuropsychological Screening Questionnaire (MSNQ)
-Perceived Deficit Questionnaire 5 (PDQ 5)
-Multiple Sclerosis Work Difficulties Questionnaire (MSWDQ)
-Questionnaire Executive Function Index (EFI)
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Appendix 3: Cognitive domains
Cognitive domains

Tests

Language

Controlled Oral Word Association Test (COWAT)
Letter fluency
Phonological verbal fluency
Word List Generation Test (WLG)
Category fluency
Animal Naming
Boston Naming Test
Symbol Digit Modalities Test (SDMT)
Paced Auditory Serial Addition Test (PASAT)
Digit Span (WAIS-III)
Digit Symbol-Coding (WAIS-III)
Auditory Consonant Trigrams Test
California Verbal Learning Test-II (CVLT-II)
Brief Visuospatial Memory Test –Revised (BVMT-R)
Selective Reminding Test (SRT)
10/36 Spatial Recall Test (SPART)
7/24 Spatial Recall
Verbal Memory Test (WAIS-III)
Wechsler Memory Scale III (WMS-III)
Brown Peterson Short Term Memory Test
New Map Test
Rey Complex Figure Test- immediate and delayed recall (RCFT)
Cambridge Prospective Memory Test
10-Word list
Logical memory (WMS-III)
Judgment of Line Orientation Test (JLO)
Benton Line Orientation Test
Rey Complex Figure Test- copy (RCFT)
Delis-Kaplan Executive Function System Sorting Test (DKEFS-Sorting)
Stroop Test (Color-Word Naming)
Stroop Color Word Test (SCWT)
Trail Making Test A and B (TMT A; TMT B)
Wisconsin Card Sorting Test (WCST)
Modified Six Elements Test (SET)
Letter-Number Sequencing (WAIS-III)
Naturalistic spatial planning task
Category Test
Zoo Map Test (Behavioural Assessment of the Dysexecutive Syndrome (BADS))
Continuous performance test
Tower of Hanoi

Processing speed and working
memory

New learning and memory

Visuospatial processing

Executive functioning

3
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(Pre-morbid) intelligence

Self-reported cognitive functioning
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Verbal comprehension (Wechsler Adult Intelligence Scale III; WAIS III)
Vocabulary (WAIS-III)
Similarities (WAIS-III)
Information (WAIS-III)
Conceptualisation (Wechsler Adult Intelligence Scale-Revised; WAIS-R)
IQ (WAIS-R)
Shipley Institute of Living Scale-Abstraction Test
Shipley Institute of Living Scale-Vocabulary Test
Wide Range Achievement Test
National Adult Reading Test (NART)
Disability and Impact Profile (DIP) scales ‘memory’ and ‘concentration’
Symptom Checklist-90-R (SCL-90-R) scale ‘insufficiency of thinking and acting’
Multiple Sclerosis Neuropsychological Screening Questionnaire (MSNQ)
Perceived Deficit Questionnaire 5 (PDQ 5)- memory, attention and concentration
Multiple Sclerosis Work Difficulties Questionnaire (MSWDQ)
Behavioural Assessment of the Dysexecutive Syndrome- Dysexecutive Questionnaire (BADSDEX)
Questionnaire Executive Function Index (EFI)
Self-reported general cognitive performance
Self-reported cognitive impairment
Self-report rating of memory
Self-reported reasons for employment loss
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executive abilities in patients
with relapsing-remitting
multiple sclerosis

This chapter was published as:
K. van der Hiele, D.A.M. van Gorp, R. Ruimschotel, N.G.A. Kamminga, L.H. Visser.
H.A.M Middelkoop (2015). Work participation and executive abilities in patients
with relapsing-remitting Multiple Sclerosis. PloS One 10(6). DOI:10.1371/journal.
pone.0129228
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Abstract

Introduction

The majority of patients with Multiple Sclerosis (MS) are unable to retain
employment within 10 years from disease onset. Executive abilities, such as
planning, working memory, attention, problem solving, inhibition and mental
flexibility may have a direct impact on the ability to maintain a job. This study
investigated differences in subjective and objective executive abilities between
relapsing-remitting MS patients with and without a paid job. We included 55
relapsing-remitting MS patients from a community-based sample (47 females;
mean age: 47 years; 36% employed). Patients underwent neurological, cognitive
and psychological assessments at their homes, including an extensive executive
test battery. We found that unemployed patients had a longer disease duration
(t(53)=2.76, p=0.008) and reported more organising and planning problems
(χ²(1)=6.3, p=0.012), higher distractibility (Kendall’s tau-b= -0.24, p=0.03) and
more cognitive fatigue (U=205.0, p=0.028, r=-0.30) than employed patients.
Unemployed patients completed slightly less categories on the Wisconsin Card
Sorting Test (U=243.5, p=0.042, r=-0.28). Possible influential factors such as age,
educational level, physical functioning, depression and anxiety did not differ
between groups. In conclusion, while relapsing-remitting MS patients without a
paid job reported more executive problems and cognitive fatigue than patients
with a paid job, little differences were found in objective executive abilities.
Further research is needed to examine possible causal relations.

Unemployment rates of 55-58% have been observed among patients with
Multiple Sclerosis (MS) posing a high socio-economic burden (1, 2). MS is mostly
diagnosed in relatively young adults -between 20 and 40 years old- who are in
the beginning or the midst of their working careers. In younger MS patients, work
participation is associated with a better self-rated physical and mental health (3).
Cognitive impairment is a common symptom in MS affecting as many as 43% to
65% of MS patients during their lifetime (4-6). Studies have shown that various
aspects of cognitive functioning can be impaired in patients with MS, including
attention, information processing efficiency, general executive functioning,
processing speed and long-term memory (7). These cognitive impairments
can seriously disrupt a person’s professional and social life and negatively
influence quality of life (5, 7-9). Executive abilities are particularly important
for daily functioning, including work ability, and the level of independent
living arrangements possible for people diagnosed with MS (10, 11). Drew and
colleagues (11) revealed below average performance on some aspect of executive
functioning (e.g. shifting, fluency, planning, reasoning and abstract thinking)
in the majority of their community-based sample of MS patients. They found
widespread executive difficulties in 17% of the MS patients.
Measures of conceptual reasoning, set shifting, problem-solving, attention, multitasking ability and processing speed were found predictive of employment status
in MS (12-15). Among other functional measures (i.e. disease characteristics,
physical disability, fatigue, cognitive function, personality traits, mood disorder,
and behavioral dysfunction) tests of executive functioning were particularly
sensitive in discriminating employed versus disabled MS patients (13). All of the
above mentioned studies include patients with relapsing-remitting as well as the
progressive subtypes of MS (12-15). However, disease course has an impact on
both employment status (13, 14) and executive functioning (11).
The current study aims to examine the relation between subjective and objective
executive functioning and employment status in MS patients with a relapsingremitting disease course. By focussing on this subgroup of patients, the effects
of disease course are minimized and factors which are specifically important for
work participation in relapsing-remitting MS patients will be highlighted.
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Materials and Methods
Patients
The ‘MS Cognition Study’ is a large-scale inventory of cognitive and psychological
problems in a community-based cohort of Dutch MS patients (16). The first phase
concerned an inventory of cognitive and psychological complaints by means
of questionnaires amongst 718 patients with MS. In the second study phase,
an equal number of MS patients with and without cognitive complaints were
randomly selected to undergo cognitive and neurological assessments (N=128
in total). Patients were excluded in case of a severe psychiatric disorder, history
of alcohol/drugs abuse, history of traumatic brain injury with residual symptoms,
exacerbation during the last 4 weeks, and in case of a cognitive examination in
the six months prior to the study, leaving 117 patients. The current study included
only relapsing-remitting MS (RRMS) patients, aged 18-64 years old, and with
available employment data, leaving 55 patients.

Work participation and executive abilities

Objective executive functioning
Premorbid intelligence was determined using the National Adult Reading Test
(NART) (18). A battery with tests of executive functioning and processing speed
was administered. The Trail Making Test (TMT) (19), Stroop Colour Word Test
(SCWT) (20), Paced Auditory Serial Addition Test (21) and the Wisconsin Card
Sorting Test (WCST) (22) provided measures of attention, processing speed,
cognitive flexibility and abstract thinking. The copy subtest of the Rey Complex
Figure Test (RCFT copy) (23) provided a measure of attention, organisational and
planning skills. The BADS (17) provided ecologically valid measures of planning,
organisation, problem solving and attention.
Psychological assessment
Self-report measures of anxiety and depression were obtained using the Hospital
Anxiety and Depression Scale (HADS) (24). The Fatigue Impact Scale was used
to measure impact of MS-related fatigue on daily life (25) resulting in scores for
physical, cognitive and social fatigue.

Ethics
The study was approved by the Medical Ethical Committee of the St. Elisabeth
Hospital in Tilburg, The Netherlands. All subjects provided written informed
consent.

Demographic and disease characteristics
We gathered data on demographic and disease characteristics. Employment status
was dichotomized as ‘employed’ or ‘unemployed’. The employed group consisted
of patients who had a paid job, either full-time (35 or more hours per week), parttime (12-34 hours per week) or less than 12 hours a week (criteria Dutch Central
Bureau of Statistics). The unemployed group consisted of patients without a
paid job, including homemakers, volunteers, patients receiving disability or
unemployment benefits, patients on prolonged medical leave, or early retirement.

Cognitive assessment
Subjective executive functioning
The cognitive assessment started with a structured questionnaire to ascertain
the presence, severity and impact of cognitive deficits, including organising and
planning deficits. The Behavioural Assessment of the Dysexecutive SyndromeDysexecutive Questionnaire (BADS DEX) (17) was used to obtain self-ratings
of executive functioning in the cognitive domain (e.g. ‘I have difficulty thinking
ahead or planning for the future’).
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Statistical analysis
SPSS for Windows (release 21.0) was used for data analysis. We examined
differences in demographic and disease characteristics, cognitive and
psychological functioning between employed and unemployed patients using
parametric and non-parametric tests where appropriate. T-scores ≤ 30 and
percentile scores ≤ 5 were considered below average. The level of statistical
significance was set at p ≤ 0.05.

Results
Demographic and disease characteristics of the study sample
The study sample consisted of 55 RRMS patients of which 36% (N=20) had a
paid job (15% full-timers, 55% part-timers, and 25% working less than 12 hours
per week). Patients without paid employment had a longer disease duration
(U=198.500, p=0.008, r=-0.36) than patients with paid employment (Table 1).
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Table 2: Subjective and objective executive functioning.

Table 1: Demographic and disease characteristics of the study sample.

age (years)

Mean (SD)

Patients with paid
employment (N=20)
44.8 (5.6)

Patients without paid
employment (N=35)
48.5 (8.3)

age at diagnosis (years)

Mean (SD)

36.3 (6.3)

35.3 (8.8)

Organising and planning problems

time since diagnosis (years)

Mean (SD)

9.2 (5.0)

14.0 (6.7)*

BADS DEX cognitive scale (total score; max 20)

white versus blue collar work

%

67%

n.a.

Patients with paid employment
(N=20)

Patients without paid
employment (N=35)

25%

60%*

5.8 (3.0)

7.2 (3.7)

106.4 (7.8)

106.5 (8.4)

Subjective executive functioning

Objective executive functioning

educational levela

Mean (SD)

5.4 (0.7)

5.5 (0.7)

working hours per week

Mean (SD)

19.1 (11.1)

n.a.

TMT part a (s)

34.2 (10.5)

35.3 (15.0)

unpaid work outside home

N (%)

7 (35%)

20 (57%)

TMT part b (s)

77.0 (39.1)

83.9 (45.2)

physical functioning(EDSS)

Mean (SD)

3.4 (1.4)

3.7 (1.2)

SCWT word reading (s)

48.6 (7.0)

51.7 (10.5)

SCWT colour naming (s)

60.7 (9.5)

63.6 (12.2)

SCWT colour-word naming (s)

89.3 (15.7)

100.2 (29.8)

SCWT (interference t-score)

56.5 (9.3)

52.9 (8.3)

EDSS: Expanded Disability Status Scale; aEducational level ranged from 1 (elementary school not completed) to 7 (university); *p<=0.05.

Subjective executive functioning
Patients with and without paid employment differed in self-reported organising
and planning problems (χ²(1)=6.3, p=0.012) (Table 2). While only 25% of the
employed patients reported organising and planning problems, 60% of the
unemployed patients reported this type of problem. When reported, the
organising and planning problems were of moderate severity and impact. No
group differences were found in self-reported executive problems on the BADS
DEX cognitive scale. When looking into the five cognitive items of the BADS DEX
in more detail, patients without paid employment more often reported difficulties
in ‘sustaining attention and being easily distracted’ than patients without paid
employment (Kendall’s tau-b= -0.24, p=0.03).

Objective executive functioning
Patients with paid employment completed more categories on the WCST than
patients without paid employment (U=243.5, p=0.042, r=-0.28). There were
no group differences in premorbid intelligence or in other aspects of executive
functioning. We observed below average executive performance in 4% and
9% of the RRMS patients (based on TMT A and B), in 16%, 6% and 2% of the
patients (based on SCWT word reading, colour naming and colour word naming),
51% (RCFT copy), 20% (PASAT score <32), 4 % (WCST categories), 4% (WCST
perseverative responses) and 6% (BADS profile impaired).

Psychological characteristics

NART (IQ)

RCFT copy (percentile)
PASAT 3’(correct; max 60)
WCST (categories; max 6)

3.5 (1.7)

3.0 (1.6)

46.0 (10.2)

44.5 (12.2)

5.7 (0.8)

4.8 (1.6)*

WCST (perseverative responses)

15.7 (12.0)

17.5 (11.0)

BADS total score (profile score; max 24)

18.0 (3.4)

17.8 (3.2)
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Means (SD) or percentages are listed in this table . BADS: Behavioural Assessment of the Dysexecutive Syndrome, DEX: Dysexecutive
Questionnaire, NART: National Adult Reading Test, TMT: Trail Making Test, SCWT: Stroop Colour Word Test, RCFT: Rey Complex Figure Test,
PASAT: Paced Auditory Serial Addition Test, WCST: Wisconsin Card Sorting Test.
*p<=0.05.

Table 3: Psychological characteristics.
Patients with paid employment (N=20)

Patients without paid employment (N=35)

HADS depression

5.3 (4.1)

5.4 (3.5)

HADS anxiety

7.1 (4.2)

6.6 (3.8)

FIS physical fatigue

15.1 (8.9)

20.3 (10.5)

FIS cognitive fatigue

13.5 (11.5)

20.7 (11.0)*

FIS social fatigue

27.5 (17.6)

35.1 (17.4)

Means (SD) are listed. HADS: Hospital Anxiety and Depression Scale, FIS: Fatigue Impact Scale; *p<=0.05.

The raw data concerning demographics, disease characteristics, subjective and
objective executive functioning, and psychological characteristics can be found in
the supporting information (Online supplementary material).

Patients without a paid job experienced higher levels of cognitive fatigue than
patients with a paid job (U=205.0, p=0.028, r=-0.30). Self-reported depression,
anxiety, physical and social fatigue did not differ between groups (Table 3).
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Discussion
This study examined whether subjective and objective executive abilities differ
between RRMS patients with and without a paid job. Executive functions refer to
abilities such as planning, working memory, attention, problem solving, inhibition
and mental flexibility. These abilities are often impaired in patients with MS
and may have a direct impact on the ability to maintain a job. Contrary to our
expectations we observed only minor differences in objective executive abilities
between RRMS patients with and without a paid job, i.e. a slightly decreased set
shifting ability as measured with the number of completed categories on the
WCST. It should be noted that only 4% of the RRMS patients performed below
average on this measure. The WCST has been associated with vocational status
in previous research (12, 13) although specifically pertaining to the number of
perseverations. The PASAT, a test of mental flexibility, information processing
speed, working memory and inhibition, did not differ between groups even
though this was observed in the study of Honarmand et al. (2011) (26). No group
differences were found using the ecologically valid BADS battery.
It should be noted that below average performance was observed in 2-55% of the
patients on some aspect of executive functioning, with the highest percentages
related to decreased processing speed as measured with the PASAT (in 20% of
the patients) and impaired performance on the RCFT copy (in 51%). The found
impairments in copying the Rey-Osterrieth-Figure might be related to difficulties
with various cognitive processes, including attention and concentration,
visuospatial perception and processing visual information, visual-motor function
and planning and organisational skills (27). In summary, few differences in
executive abilities were detected between MS patients with and without a paid
job. As many patients without a paid job (57%) kept working outside their homes,
e.g. by doing volunteer work, their overall executive abilities may remain intact.

Subjective executive problems and fatigue
Despite little differences in objective executive performance, we found a much
higher prevalence of subjective organising and planning problems in unemployed
versus employed MS patients (i.e. in 60% versus 25%). Furthermore, unemployed
patients reported being easily distracted and having difficulties sustaining
attention on a more frequent basis. Depression and anxiety have been previously
linked to a negative report bias (16, 28). As we observed no relation between mood
and employment status, psychological factors may not be related to the increased
subjective problems in unemployed versus employed MS patients. Unemployed
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MS patients reported a larger impact of fatigue on cognitive activities. Fatigue
has been previously associated with unemployment in MS (1, 29, 30). Self-reports
of cognitive fatigue may be related with self-reported cognitive impairment
(31). Interestingly, a recent study in MS patients found fatigue to be related to
subjective memory problems, but not memory impairment (32).
As in our previous work (16) we observed that self-reports of cognitive
performance and the influence of fatigue on cognitive performance may not
always be related to objective cognitive difficulties. As these self-observed
difficulties may have a large impact on important life decisions an effort should
be made to properly identify both subjective and objective cognitive problems.

Strengths and limitations
Strengths of the current study include its focus on patients with RRMS. Previous
studies also included progressive subtypes and found that disease course has a
large effect on both employment status and executive functioning. By focussing
on this particular group, factors that may be more specific to unemployment
in RRMS patients are highlighted, such as (perceived) cognitive changes, mood
and fatigue. By using an ecologically valid executive test battery we included
tests sensitive for everyday organising and planning problems that influence
work ability. Unfortunately our executive test battery did not include the Symbol
Digit Modalities Test. Performance on this test has been associated with work
participation in previous MS studies (13, 26, 33).
A main limitation of this study is its cross-sectional design and the lack of a control
group, which makes it impossible to make any causal inferences. No information
was available about the past work situation and whether MS-related disability
was the main reason for unemployment. The found employment rate of 36% is
nevertheless lower than in the total Dutch population in 2010, with rates varying
from 66% (15-39 years old) to 80% (40-54 years old) and then dropping to 49% in
people aged 55 years and older (34).

Clinical implications
In this study, we observed little to no relations between objective executive
abilities and employment status in RRMS patients. MS patients without a paid
job did report more problems with organising and planning skills and mentioned
increased distractibility and cognitive fatigue. They had been diagnosed for a
longer period of time. One interpretation of our findings is that self-perceived
cognitive problems and related fatigue may be part of the reason that MS patients
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decide not to pursue a working career. Identification of both subjective and
objective cognitive difficulties and fatigue may be of particular importance in
rehabilitation or prevention of work problems, e.g. by offering adaptions at work
(e.g. the use of organising and planning tools or changes in the working schedule)
or by psychological interventions aimed at coping with the experienced cognitive
difficulties.
Longitudinal research is needed to further examine the relation between disease
characteristics, subjective and objective cognitive abilities and work activities in
patients with MS.
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Abstract
Background: Recent studies report deficits in social cognition in individuals with
multiple sclerosis (MS). Social cognitive skills such as empathy are important for
adequate social and occupational functioning. Our objectives are: (1) to examine
whether empathy differs between individuals with MS and healthy controls,
(2) to examine relations between empathy and cognitive, psychological and
occupational functioning.
Methods: 278 individuals with MS (relapsing-remitting subtype) and 128
healthy controls from the MS@Work study participated in this investigation.
The participants completed questionnaires about demographics, cognitive,
psychological and occupational functioning, and underwent neurological and
neuropsychological examinations. Mann-Whitney U-tests were used to examine
group differences in empathy. Pearson and Spearman rank correlation analyses
were used to examine relations between empathy and the other measures.

Occupational functioning and empathy

would be particularly interesting to concurrently examine changes in the brain
network involved with social cognition.
Keywords: multiple sclerosis; empathy; social cognition; cognitive functioning;
psychological functioning; occupational functioning

Highlights
• Empathy did not differ between individuals with MS and healthy controls
• Higher empathy correlated with better psychological and occupational
functioning
• Only in healthy controls, higher empathy was correlated with less fatigue

Results: Empathy did not differ between individuals with MS and healthy
controls. In individuals with MS, higher empathy was correlated with a higher
educational level (X 2(df )=13.2(2), p=0.001), better verbal learning (r=0.20,
p=0.001), less symptoms of depression (r=-0.21, p=0.001), higher extraversion
(r=0.25, p≤0.001), agreeableness (r=0.55, p≤0.001) and conscientiousness
(r=0.27, p≤0.001) and better occupational functioning in terms of work
scheduling and output demands (r=0.23, p=0.002) and less cognitive/
psychological work barriers (r=-0.21, p=0.001). In healthy controls, higher
empathy was correlated with less symptoms of depression (r=-0.34, p≤0.001),
less fatigue (r=-0.37, p≤0.001), higher agreeableness (r=0.59, p≤0.001) and
better occupational functioning in terms of work ability as compared to lifetime
best (r=0.28, p=0.001) and less cognitive/psychological work barriers (r=0.34, p≤0.001). Empathy did not differ between unemployed and employed
individuals with MS or healthy controls.
Conclusion: Empathy did not differ between individuals with MS and healthy
controls. Within both investigated groups, higher empathy was weakly to
moderately correlated with less symptoms of depression, higher agreeableness
and better occupational functioning. We also found unique correlations for
empathy within the investigated groups. Longitudinal studies are needed to
further examine social cognition in relation to cognitive, psychological and
occupational functioning in both individuals with MS and healthy controls. It
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Introduction
Many studies have reported the high prevalence (40% to 65%) and impact of
cognitive impairment across all stages and clinical courses of multiple sclerosis
(MS) (1). These studies found evidence for impairments in -among othersinformation processing speed, memory and executive functioning. In the past
decade more attention is being devoted to examining social cognition and how
deficits in this area impact individuals with MS.
The term social cognition refers to mental functions that underlie social
interactions. It involves constructs such as social perception (the ability to
perceive information about the mental state of others based on behavioural
signals), empathy (the ability to understand the intentions of others, predict their
behaviour and experience an emotion triggered by their emotion) and theory of
mind (ToM; the ability to attribute mental states to oneself or others) (2-4). Such
functional abilities are vital for developing deep social interactions and may
impact employment as well as relationships with friends, family and caregivers.
Social cognition relies on a broad network of brain regions involving subcortical
and neocortical brain areas, including the medial prefrontal cortex (3, 5).
Recent studies provide evidence for reduced empathy and ToM in individuals
with MS, even in the early stages of relapsing-remitting MS (6-10). Individuals
with MS were specifically impaired in the recognition of negative facial emotional
expressions and the ability to infer mental states of others during visual tasks (i.e.
images and videos) (11). Impairments in social cognition in MS were generally not
found to be related to disease duration, degree of disability, lesion load, relapse
rate or disease course (6-8, 12). Positive associations have been demonstrated
between social cognition and the traditionally investigated cognitive functions
(i.e. memory, information processing speed and executive functioning) (8, 10,
12, 13). However, reduced social cognition in MS does appear to be independent
of general cognitive impairment, meaning that reduced social cognition is not
simply a consequence of cognitive impairment (10). Further research is needed to
clarify the association between social cognition on the one hand and MS disease
characteristics and cognitive performance on the other hand (11).
Given that social cognitive skills such as empathy are perceived vital for
occupational success (14, 15) and considering that work participation is often
compromised in MS (16), it is of special interest to examine relations between
social cognition and occupational functioning in MS. To the best of our knowledge,
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the relationship between social cognition and occupational functioning in MS has
not been previously investigated.
In the current study we will specifically focus on empathy, affective ToM and
emotional reactivity as measured with Baron-Cohen’s Empathy Quotient (4).
Our objectives are (1) to examine whether empathy differs between individuals
with MS and controls, (2) to examine relations between empathy and cognitive,
psychological and occupational functioning. Based on previous studies, we expect
to find reduced empathy in individuals with MS as compared with healthy controls
(6-10). Furthermore, we expect to find correlations between higher empathy and
better executive functioning (8, 12), information processing speed (10, 12, 13) and
learning and delayed memory (10, 12), and between higher empathy and better
occupational functioning. In accordance with previous studies, we do not expect to
find correlations between empathy and disease duration, disability and symptoms
of depression (6-8, 13). These correlations may not be unique to individuals with
MS, and we therefore expect similar correlations between empathy and cognitive,
psychological and occupational functioning in healthy controls.

Material and Methods
Design and participants
278 individuals with MS (relapsing-remitting subtype) who had participated
in the MS@Work study, a prospective longitudinal study on work participation
in individuals with relapsing-remitting MS, were included in this investigation
(17). The individuals with MS were recruited from 16 MS outpatient clinics in the
Netherlands. The criteria for inclusion were a diagnosis of relapsing-remitting MS
according to the Polman-McDonald criteria 2010 (18), at least 18 years old and
having a paid job or within three years since the last past job. Individuals with
co-morbid psychiatric and neurological disorders, substance abuse, neurological
impairment that might interfere with cognitive testing, unable to speak and/
or read Dutch, or who did not complete Baron-Cohen’s Empathy Quotient were
excluded from the study.
We recruited 128 healthy controls via advertisements on social media and in local
newspapers. The criteria for inclusion were 18 years or older and having a paid
job or within three years since the last paid job. Individuals with a psychiatric,
neurological or other chronic disorder, substance abuse, or unable to speak and/
or read Dutch were excluded.
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The study was approved by the Medical Ethical Committee Brabant
(NL43098.008.12.1307) and the Board of Directors of the participating MS
outpatient clinics. All participating subjects provided written informed consent.
The study is performed in agreement with the declaration of Helsinki (19).
Reporting of this study was performed according to the STROBE guidelines (20).

(28) and the Design Fluency (DF) and Colour Word Interference (CWI) subtests of
the Delis-Kaplan Executive Function System (29) were used to examine executive
functioning. Lower TMT (TMT B-A index) and CWI contrast scores (timecard 3+4
minus card 1+2) and higher DF scores (total correct) indicate better executive
functioning.

Procedure

Neuropsychiatric examination
The Hospital Anxiety and Depression Scale (HADS) (30) was used to assess
symptoms of anxiety and depression. Higher subscale scores indicate more
symptoms of anxiety or depression. The Modified Fatigue Impact Scale-20 (MFIS)
(31) was used to determine the physical, psychosocial and cognitive impact of
fatigue. Higher scores indicate a higher impact of fatigue on daily functioning.
The NEO Five-Factor Personality Inventory (NEO-FFI) (32) was used to assess the
extent to which the personality traits of neuroticism, extraversion, openness,
agreeableness and conscientiousness are present. Higher scores indicate a higher
presence of the respective personality traits.

Individuals with MS underwent yearly neurological and neuropsychological
examinations at their MS outpatient clinic for a period of three years. The
healthy controls underwent a neuropsychological examination at baseline. All
participants were asked to complete yearly online questionnaires on demographic
characteristics, occupational functioning, empathy, self-reported cognitive and
neuropsychiatric functioning, fatigue and mood for a period of three years . The
current study focuses on the baseline phase, which took place between March
2014 and January 2017. For more details about the MS@Work study we refer to
the study protocol (17).

Measures
Empathy
Baron-Cohen’s Empathy Quotient (4, 21), a self-report questionnaire, was used to
assess empathy, affective ToM and emotional reactivity. Higher scores indicate
more empathy; low empathy: 0-32; average empathy: 33-52, above average: 5363; very high empathy: 64-80 (22).
Neurological examination
The neurological examination included the Expanded Disability Status Scale
(EDSS) (23). Higher scores indicate more symptoms and disability due to MS. The
EDSS was administered by a neurologist.
Cognitive examination
We used the Paced Auditory Serial Addition Test (3 s version) (PASAT) (24) (total
correct) and the written version of the Symbol Digit Modalities Test (SDMT) (25)
(total correct) to examine information processing speed and working memory.
Higher scores on the PASAT and SDMT indicate higher information processing
speed and better working memory. The Rey Verbal Learning Test (RVLT) (26) (total
correct learning trials 1-5 and total correct delayed recall) and Brief Visuospatial
Memory Test-Revised (BVMT-R) (27) (total correct learning trials 1-3 and total
correct delayed recall) were used to examine learning and memory capacities.
Higher scores indicate better learning and memory. The Trail Making Test (TMT)
98

Occupational functioning
Work status was dichotomized as ‘paid job’ or ‘no paid job’ (irrespective of the
number of working hours). A single item of the Work Productivity and Activity
Impairment Questionnaire (33) ‘presenteeism’ was used to examine the self-reported
influence of MS symptoms on productivity while at work in the past 7 days. Higher
scores were considered to indicate a higher negative influence of MS symptoms
on work productivity. The Work Role Functioning Questionnaire-2.0 (WRFQ-2.0)
(34, 35) was used to examine work role functioning, i.e. the perceived percentage
of time that physical and emotional problems impact certain work demands. There
are four subscales, i.e. work scheduling and output demands, physical demands,
mental and social demands, and flexibility demands, with higher scores indicating
better work role functioning. A single item of the Work Ability Index (WAI) (36) was
used to examine current work ability as compared to lifetime best. Higher scores
indicate better work ability as compared to lifetime best. The shortened version of
the Multiple Sclerosis Work Difficulties Questionnaire (MSWDQ-23) (37) was used
to examine psychological/cognitive, physical and external work difficulties. Higher
scores indicate greater work difficulties.

Statistical analyses
Mann-Whitney U tests and X2 tests were used to examine differences in
demographics, disease characteristics and empathy between individuals with MS
and healthy controls.
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Spearman rank and Pearson correlation analyses (depending on the data
distribution) were performed to examine correlations between empathy and
demographic, neurological, cognitive, and neuropsychiatric characteristics in
individuals with MS and healthy controls.
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high age groups (based on a median split). No differences in empathy between
individuals with MS and healthy controls were found within either subgroup.
Table 1: Demographic and disease characteristics of the individuals with MS and healthy controls
(HC)

To examine relations between empathy and occupational functioning, we
first used a Mann-Whitney U test to examine differences in empathy between
participants with and without a paid job. Spearman rank correlation analyses were
then performed to examine correlations between empathy and presenteeism,
work ability, work role functioning and work difficulties in individuals with MS and
healthy controls.
As additional explorative analysis, Mann-Whitney U tests and independent t-tests
were used to examine differences in cognitive, neuropsychiatric and occupational
characteristics between individuals with MS and healthy controls.
P-values ≤0.05 were considered statistically significant. To correct for multiple
testing, a Bonferroni correction was applied for the multiple correlation analyses
within the MS and healthy control subgroups where p-values ≤0.002 were
considered statistically significant. SPSS for Windows (release 23.0) was used for
data analysis.

Results
Sample characteristics
Healthy controls were younger (U = 15,072.5, p = 0.03) and were more highly
educated (X2(df ) = 48.0 (2), p < 0.001) than individuals with MS. The individuals
with MS mostly had a low disability level (see Table 1).

Empathy in individuals with MS as compared with healthy controls
Mann-Whitney U-tests showed that individuals with MS (Median=46.0) and
healthy controls (Median=49.0) did not differ in empathy scores (U=15671.50,
p=0.053). Within the individuals with MS, 9% reported low, 66% average, 21%
above average and 4% very high levels of empathy. Within the healthy controls,
9% reported low, 58% average, 27% above average and 6% very high levels of
empathy as educational level and age were higher in healthy controls (Table 1),
we examined whether empathy differed between individuals with MS and healthy
controls within low, medium and high educational groups and within low and

100

MS (N=278)

HC (N=128)

Gender (female), N (%)

216 (78%)

94 (73%)

Age (years), median (IQR)

43.0 (14)

39.0 (18)

High, N (%)

113 (41%)

98 (77%)

Medium, N (%)

118 (42%)

27 (21%)

Low, N (%)

47 (17%)

3 (2%)

EDSS, median (IQR)

2.0 (1.5)

-

Disease duration (years), median (IQR)

5.0 (8.0)

-

Educational level

5

IQR: Interquartile Range. Medians (IQR) were noted as the variables had a non-parametric distribution. EDSS: Expanded Disability Status
Scale

Relations between empathy and demographic, neurological,
cognitive and neuropsychiatric characteristics of individuals with MS
and healthy controls
A Kruskal-Wallis and post-hoc Mann-Whitney tests showed that empathy scores
were lower for individuals with MS with a low educational level (Median=41.0)
versus individuals with MS with either a medium (Median=46.0) or high
educational level (Median=47.0) (X2(df )=13.2(2), p=0.001). Within individuals with
MS, we found significant correlations between higher empathy scores and better
verbal learning, less symptoms of depression, higher extraversion, agreeableness
and conscientiousness (Table 2).
A Kruskal-Wallis test showed no differences in empathy for healthy controls
with a low (Median=51.0), medium (Median=50.0) or high educational level
(Median=49.0) (X2(df )=0.09 (2), p=0.96). Within healthy controls, we found
significant correlations between higher empathy scores and less symptoms of
depression, less fatigue and higher agreeableness (Table 2).
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Table 2: Correlations between empathy and demographic, neurological, cognitive, and
neuropsychiatric characteristics of the individuals with MS and healthy controls (HC)
MS

HC

Age

-0.03

0.06

EDSS

-0.01

n.a.

Disease duration in years

-0.05

n.a.

PASAT 3.0 s version

0.0

0.06

SDMT correct

0.14

0.03

RVLT learning

0.20*

0.11

RVLT delayed recall

0.14

0.13

BVMT-R learning

0.02

0.05

BVMT-R delayed recall

0.04

-0.03

TMT trails B-A

-0.04

0.02

DF total correct

0.09

-0.08

CWI card 3+4 minus card 1+2

-0.09

-0.11

HADS depression

-0.21*

-0.34*

HADS anxiety

-0.18

-0.22

Mann-Whitney U-tests showed that empathy did not differ between employed
(Median=49.0) and unemployed healthy controls (Median=35.5) (U=63.5, p=0.26).
Most healthy controls (98.4%) were employed. Within the healthy controls,
we found significant correlations between higher empathy scores and better
occupational functioning in terms of work ability as compared to lifetime best and
less cognitive/psychological work barriers (Table 3).
Table 3: Correlations between empathy and occupational functioning in individuals with MS and
healthy controls (HC)
MS

HC

0.01

-0.04

Work scheduling and output demands

0.23*

0.02

Physical demands

-0.01

-0.06

Mental and social demands

0.12

0.10

Flexibility demands

0.20

0.08

0.05

0.28*

Presenteeism
Work role functioning

Work ability as compared to lifetime best
Work difficulties

MFIS

-0.06

-0.37*

Physical barriers

-0.09

-0.22

NEO-FFI neuroticism

-0.17

-0.12

Cognitive/psychological barriers

-0.21*

-0.34*

NEO-FFI extraversion

0.25*

0.23

External barriers

-0.11

-0.17

NEO-FFI openness

0.17

0.16

NEO-FFI agreeableness

0.55*

0.59*

NEO-FFI conscientiousness

0.27*

0.24

Pearson’s or Spearman’s correlation coefficients are noted. EDSS: Expanded Disability Status Scale, PASAT: Paced Auditory Serial
Addition Test, SDMT: Symbol Digit Modalities Test, RVLT: Rey Verbal Learning Test, BVMT-R: Brief Visuospatial Memory Test-Revised,
TMT: Trail Making Test, DF: Design Fluency Test, CWI: Colour Word Interference Test, HADS: Hospital Anxiety and Depression Scale, NPI:
Neuropsychiatric Inventory, MFIS: Modified Fatigue Impact Scale, NEO-FFI: NEO Five-Factor Personality Inventory, *p≤0.002, n.a.: not
applicable

 elations between empathy and occupational functioning in
R
individuals with MS and healthy controls
Mann-Whitney U-tests showed that empathy did not differ between employed
(Median=46.0) and unemployed individuals with MS (Median=45.5) (U=4007.50,
p=0.23). It should be noted that most individuals with MS (86.3%) were employed.
Within the individuals with MS, we found significant correlations between higher
empathy scores and better occupational functioning in terms of work scheduling
and output demands and less cognitive/psychological work barriers (Table 3).
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Spearman’s correlation coefficients are noted. *p≤0.002

Additional explorative analyses: differences in cognitive,
neuropsychiatric and occupational functioning between individuals
with MS and healthy controls
The cognitive, neuropsychiatric and occupational characteristics of the individuals
with MS and healthy controls are reported in Table 4. In terms of cognitive
functioning, individuals with MS scored worse on the PASAT 3.0 (U = 12,798.5,
p < 0.001), SDMT (U = 10,393.5, p < 0.001), RVLT learning (U = 11,802.0, p < 0.001),
RVLT delayed recall (U = 13,306.0, p = 0.001), BVMT-R learning (U = 14,024.5,
p = 0.03), BVMT-R delayed recall (U = 13,604.5, p = 0.007) and TMT trails B-A
(U = 14,541.5, p = 0.04) than healthy controls. In terms of neuropsychiatric
functioning, individuals with MS reported more symptoms of depression
(U = 8132.0, p < 0.001) and anxiety (U = 11,900.0, p < 0.001), were more
fatigued (t(df ) = −11,9(300), p < 0.001) and scored higher on the personality
trait neuroticism (U = 13,917.0, p < 0.001) and lower on the personality traits
extraversion (U = 12,053.0, p < 0.001) openness (U = 12,200.0, p < 0.001) and
conscientiousness (U = 14,258.5, p = 0.002) than healthy controls.
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In terms of occupational functioning, individuals with MS reported more
presenteeism (U = 7882.0, p < 0.001), decreased work functioning in terms of
physical demands (U = 4582.00, p = 0.05), decreased work ability as compared
to lifetime best (U = 6400.5,p < 0.001), and more physical (U = 6887.0, p < 0.001),
cognitive/psychological (U = 11,723.0, p < 0.001) and external work barriers (U =
10,017.0, p < 0.001) than healthy controls.
Table 4: Cognitive, neuropsychiatric and occupational characteristics of the individuals with MS and
healthy controls (HC)
MS
Median (IQR),
Mean (SD)

Table 4: Continued
Work difficultiesa
Physical barriers

18.8 (19.0)

0-84

3.1 (9.0)***

0-50

Cognitive/psychological barriers

22.7 (25.0)

0-80

11.4 (16.0)***

0-43

External barriers

25.0 (34.0)

0-100

6.3 (19.0)***

0-94

IQR: Interquartile Range. PASAT: Paced Auditory Serial Addition Test, SDMT: Symbol Digit Modalities Test, RVLT: Rey Verbal Learning Test,
BVMT-R: Brief Visuospatial Memory Test-Revised, TMT: Trail Making Test, DF: Design Fluency Test, CWI: Colour Word Interference Test,
HADS: Hospital Anxiety and Depression Scale, MFIS: Modified Fatigue Impact Scale, NEO-FFI: NEO Five-Factor Personality Inventory.
Significant group differences; * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. a median (IQR). b mean (SD).

HC
Min-max

Median (IQR),
Mean (SD)

Min-Max

Discussion

Cognitive functioning
PASAT 3.0 s version

a

SDMT correcta

49.0 (12.0)

6-60

53.0 (8.0)***

21-60

54.0 (11.0)

27-90

60.0 (11.0)***

31-87

50.0 (15.0)

23-68

55.5 (13.0)***

29-72

RVLT Delayed recalla

10.0 (5.0)

2-15

12.0 (4.0)***

3-15

BVMT-R Learning

RVLT Learning

a

28.0 (7.0)

7-36

29.0 (7.0)*

8-36

BVMT-R Delayed recalla

11.0 (2.0)

2-12

11.0 (2.0)**

5-12

TMT trails B-A

a

26.0 (17.6)

-5-132

24.2 (13.5)*

2-111

DF total correctb

34.6 (6.0)

19-51

35.7 (6.3)

21-53

CWI card 3 + 4 minus card 1 + 2a

52.8 (18.6)

-21-173

51.1 (19.1)

19-123

HADS depressiona

3.0 (5.0)

0-15

1.0 (2.0)***

0-10

HADS anxiety

5.0 (4.0)

0-21

4.0 (2.0)***

0-12

MFISa

37.4 (15.7)

0-80

20.0 (12.7) ***

0-66

a

29.0 (11.0)

13-49

26.0 (9.0)***

13-52

NEO-FFI extraversiona

41.0 (10.0)

22-58

44.0 (8.0)***

23-55

NEO-FFI openness

36.0 (9.0)

22-56

39.5 (8.0)***

26-54

45.0 (6.0)

31-55

46.0 (7.0)

28-54

46.0 (7.0)

28-60

47.0 (8.0)***

30-60

2.0 (3.0)

1-10

1.0 (1.0)

1-8

Work scheduling and output demandsa

82.5 (44.0)

0-100

90.0 (36.0)

0-100

Physical demands

a

Neuropsychiatric functioning
a

NEO-FFI neuroticism
a

NEO-FFI agreeablenessa
NEO-FFI conscientiousness

a

Occupational functioning
Presenteeisma
Work role functioning
90.0 (35.0)

0-100

100.0 (53.0)*

0-100

Mental and social demandsa

82.1 (36.0)

0-100

89.3 (45.0)

0-100

Flexibility demands

85.0 (35.0)

0-100

90.0 (39.0)

0-100

7.0 (2.0)

0-10

9.0 (1.0)***

0-10

a

a

Work ability as compared to lifetime besta
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Recent studies reported decreased social cognitive skills in individuals with MS
(6-11) which may have important implications for their social and occupational
functioning. The current study examined differences in empathy between
individuals with MS and healthy controls. We further examined correlations
between empathy and cognitive, psychological and occupational functioning in
both individuals with MS and healthy controls.

Empathy in individuals with MS as compared with healthy controls
Our study revealed no differences in empathy between individuals with MS and
healthy controls, as assessed with Baron-Cohen’s Empathy Quotient. This is in
contrast with previous research in relapsing-remitting MS, which showed lower
empathy in individuals with (early stage) relapsing-remitting MS as compared
with healthy controls (7, 8). Our finding is also in contrast with the study by Banati
et al. (2010) who found that individuals with MS with less than 7 years of disease
duration reported higher empathy than healthy controls (9). They suggested that
empathy might either be overrated due to impaired ToM performance in their
sample (and associated brain damage), or that empathy might be higher in the
early disease stages due to a more focused emotional processing. This finding
could however not be replicated in the current study when examining a subgroup
of recently diagnosed individuals with MS (data not reported). In fact, empathy
was not related to disease duration in our study sample. The median Empathy
Quotient for individuals with MS in the current study (46.0) was higher than the
median Empathy Quotients of respectively 37.4 and 40.0 reported in the studies
by Kraemer et al. (2013) (8) (German population) and Chalah et al. (2017) (13)
(French population), and lower than the Empathy Quotient found in the study
by Banati et al. (2010) (9) (Hungarian population), which was above 56.0. These
differing empathy scores measured using the same instrument may indicate
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possible cultural differences in self-ratings of empathy. Another explanation for
our contrasting findings may be that the sample sizes in the aforementioned
studies were relatively small (7-9).

one, suggesting an interaction between empathy and new learning in individuals
with MS, possibly reflecting the role of the hippocampus in both empathy and
declarative memory (42).

The conflicting results on whether empathy is different in individuals with MS
as compared with healthy controls indicate the need for further study. As noted
by Kraemer et al. (2013) it would be of great interest to examine intra-individual
changes in empathy and ToM during the course of MS in a larger sample.

While previous studies did not establish associations between social cognition
(mostly ToM) and symptoms of depression (8, 10, 13, 41), the current study
illuminated a negative correlation between empathy and symptoms of depression
in both individuals with MS and healthy controls. A recent study in the general Dutch
population reported a similar negative correlation between cognitive empathy
and depression (43). In contrast, another study reported higher self-reported
dispositional empathy in patients suffering from depression, mainly driven by
increased personal distress (44). As only 10.1% of the individuals with MS and 1.6%
of the healthy controls in the current sample had depression scores indicative of a
clinical depression (HADS≥ 8), the identified correlation may better be explained by
depressive feelings hindering a person’s ability to focus on others and experience
emotions based on their emotions.

Relations between empathy and demographics, cognitive and
psychological functioning
In the current study we found that higher empathy was weakly to moderately
correlated with a higher educational level, better verbal learning, less symptoms
of depression, and higher extraversion, agreeableness and conscientiousness in
individuals with MS. In healthy controls, higher empathy was weakly to moderately
correlated with less symptoms of depression, less fatigue and higher agreeableness.
The relationship between social cognition and educational level in individuals with
MS has been reported in some studies (13, 38), but not in others (39, 40) depending
on the age, disability and MS subtype distribution of the sample involved. To be more
specific, the relationship between social cognition and education is often not found
in samples with younger, less disabled and less progressive individuals with MS.
Chalah et al. (2017) (13) refer to the ‘cognitive reserve hypothesis’ to understand the
relationship between social cognition and education, where a higher educational
level is considered one of the protective factors against cognitive decline, including
social cognition, in spite of MS-related brain damage. This is consistent with the fact
that we did not find a relationship between empathy and educational level in our
healthy control sample.
The identified association between better verbal learning and social cognition in
individuals with MS was observed previously in a study that used a ToM task, i.e.
the Movie for the Assessment of Social Cognition (10). It is unclear why we only
found a correlation between empathy and verbal learning, and not with executive
functioning (8, 41) or information processing speed (10, 13) as was reported in
previous studies. Differences may be explained by the fact that we only used a
self-report measure of empathy and did not include ToM tasks. Using both a ToM
task and Baron-Cohen’s Empathy Quotient Kraemer et al. (2013) only established
associations between the ToM task and executive functioning (8). Consequently, our
positive correlation between self-reported empathy and verbal learning is a novel

106

In healthy controls, an additional correlation was identified between higher empathy
and a lower impact of fatigue. We did not find this correlation in individuals with MS,
and a previous study also did not find an association between ToM performance and
fatigue in MS (13). Studies have shown that empathy can lead to both compassion
fatigue and compassion satisfaction (45):The healthy controls in our sample seem to
experience more positive feelings in relation to their empathy, including less fatigue
and less depressive feelings. We suspect that the type of fatigue experienced by
individuals with MS may be a different type of fatigue (MS-related fatigue) caused
by a combination of MS-related pathophysiological and psychological factors (46),
which is unrelated to empathy.
Furthermore, empathy was weakly to moderately correlated with several personality
traits, i.e. higher extraversion, agreeableness and conscientiousness. The personality
trait ‘agreeableness’ was most strongly correlated with increased empathy, which
is not surprising as persons scoring high on agreeableness are considered kind,
empathetic and cooperative, indicating an overlap in constructs. The observed
correlation between empathy and agreeableness in healthy controls confirms this
hypothesis.

Relations between empathy and occupational functioning
Empathy did not differ between employed and unemployed individuals with MS
and healthy controls. This may be explained by an unequal group distribution as
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most individuals with MS and healthy controls in the current study were employed
(respectively 86.3% and 98.4%). Furthermore, those who were unemployed lost
their jobs only recently.
In individuals with MS, higher empathy was specifically (weakly) correlated
with better occupational functioning in terms of being able to finish work in
time, with an acceptable speed and without errors (WRFQ-2.0- work scheduling
and output demands). This relationship seems consistent with the previously
reported relationship between empathy and executive abilities at work (8, 41).
In both individuals with MS and healthy controls, higher empathy was weakly to
moderately associated with experiencing less cognitive and psychological barriers
at work (MSWDQ-23) including less difficulties in communicating with colleagues,
interacting with other people and planning. This relationship seems to reflect the
link between empathy and communicating and interacting with others. In healthy
controls, higher empathy was also weakly correlated with better work ability as
compared to lifetime best, which is a more general measure of work ability.
There is a general lack of evidence in previous studies supporting these specific
findings, as most investigations seem to focus on the relationship between
empathy and burnout in healthcare professionals or medical students. However,
such investigations do indicate that higher empathy in healthcare professionals
is associated with less emotional exhaustion and depersonalization, and higher
personal accomplishment, confirming a link between empathy and better
occupational functioning (47).

Strengths and limitations
Strengths of the current study include the large sample of 287 individuals
with MS and 128 healthy controls. We included a detailed examination of
neuropsychological and neurological functioning. Furthermore, within the MS@
Work study we had the opportunity to examine relations between empathy and
occupational functioning in individuals with MS, which has not been previously
done. A limitation is that our findings are not representative of the entire
MS population, as the MS@Work study specifically recruited individuals with
relapsing-remitting MS with a current or recent paid job, who coincidentally had
mild disability (Median EDSS of 2.0). A final limitation is that we only included a
self-report measure of empathy, i.e. Baron-Cohen’s Empathy Quotient. It would
be very interesting to further examine the relationship between ToM tasks and
cognitive, psychological and occupational functioning, and to also include
individuals with more severe MS symptoms.
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Conclusions
The current study revealed no differences in empathy between individuals with
MS and healthy controls. Higher empathy was weakly to moderately correlated
with less symptoms of depression, higher agreeableness and better occupational
functioning in both individuals with MS and healthy controls.
In individuals with MS, higher empathy was additionally correlated with a
higher educational level, better verbal learning, higher extraversion, higher
conscientiousness and better occupational functioning in terms of work
scheduling and output demands. These might be MS-specific correlations that
become apparent with increased brain damage and associated decreases in
cognitive functioning, increased use of cognitive reserve capacities and changes
in personality.
In healthy controls, higher empathy was additionally correlated with less fatigue
and better work ability as compared to lifetime best. These may represent more
general correlations between constructs representing aspects of well-being that
disappear in individuals with MS. It remains unclear in this observational, crosssectional study whether the observed correlations reflect empathy as a cause
or an effect of better cognitive, psychological and occupational functioning,
or whether brain functioning (either healthy or pathological) is the common
denominator affecting all aforementioned factors.
Future studies ought to consider examining changes in social cognition
longitudinally in both healthy controls and individuals with MS of differing disease
severity and see whether these changes precede, follow or co-occur with changes
in cognitive, psychological and occupational functioning. It would be particularly
interesting to concurrently examine changes in the brain network involved with
social cognition.
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Abstract

Introduction

Background: Cognitive functioning has been linked to employment outcomes in
multiple sclerosis (MS) in cross-sectional studies. Longitudinal studies are however
lacking and previous studies did not extensively examine executive functioning.

Work participation plays an important role in our lives and is often linked to
quality of life. Besides income, work participation is known to promote a person’s
sense of self respect, social contacts and provides a feeling of usefulness and
satisfaction (1). Living with a chronic illness can make it challenging to meet the
demands of working life. As a result, work participation is often compromised in
patients with Multiple Sclerosis (pwMS) with unemployment rates up to 80% (2). In
those who remain in the workforce, a reduction in hours or work responsibilities,
presenteeism and increased time missed from work is often observed (3).

Objectives: We examined whether baseline cognitive functioning predicts a
change in employment status after two years, while taking into account mood,
fatigue and disability level.
Methods: 124 patients with relapsing-remitting MS (pwMS) and 60 healthy
controls were included. They underwent neurological and neuropsychological
examinations and completed online questionnaires. PwMS were divided into
a stable and deteriorated employment status group (SES and DES), based
on employment status two years after baseline. We first examined baseline
differences between the SES and DES groups in cognitive functioning , mood,
fatigue and disability level. A Logistic regression analysis was performed, with
change in employment status (SES/DES) as dependent variable.
Results: The DES group included 22% pwMS. Group differences were found in
complex attention, executive functioning, self-reported cognitive functioning,
fatigue and physical disability. More physical disability (OR=1.90, p=0.01) and
lower executive functioning (OR=0.30, p=0.03) were retained as independent
predictors of DES (R2=.22, p≤0.001).
Conclusions: Baseline physical disability and executive functioning, but none of
the other variables, moderately predicted a deterioration in employment status
two years later.
Keywords: Multiple Sclerosis – Work – Employment – Cognition – Executive
function – Physically disabled

Whether and how pwMS participate in work depends on multiple factors (4, 5).
Physical disability, disease duration, the patient’s age, fatigue, walking problems,
cognitive and neuropsychological impairments are linked to difficulties with work
participation (4, 6). Cognitive impairment is present in an estimated 43 to 65% of
patients with MS, and can be present at all stages of the disease (7). In accordance
with the fickle nature of the disease, a wide variety of cognitive deficits can be
observed in MS with a great inter-patient variability. In addition, cognitive
resources have become more important as the work field over the past decades
has changed from an industrial to a post-industrial setting, resulting into a shift
from more physically challenging work toward more mentally challenging work
(8). Studies have suggested that cognitive functioning, either self-reported or
objectively assessed with a cognitive examination, plays an important role in work
participation. Specifically, self-reported cognitive difficulties, global cognitive
impairment and lower scores on processing speed/ working memory, executive
functioning and memory have been linked to worse work outcomes in MS (9-11).
The majority of studies on cognitive functioning and work outcomes are, however,
cross sectional, which makes it impossible to draw conclusions about causality
of relationships, and on the predictive value of cognitive functioning regarding
work participation in MS. The few longitudinal studies that were conducted
found evidence for the predictive value of processing speed/ working memory
for future employment status (12-14). Many of the previous studies, including the
longitudinal ones, did not examine executive functioning in much detail, while
measures of conceptual reasoning, switching and inhibition may be important
associates of work functioning (13, 15).
In the current study we aim to investigate whether baseline cognitive functioning
predicts a change in employment status after two years, while taking mood,
fatigue and disability level into account .
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Figure 1: Flow chart of the inclusion of patients with MS

Figure 1: Flow chart of the inclusion of patients with MS
Patients that completed the
2-year assessment (N = 148)

Design and procedure
For this study pwMS from 16 MS outpatient clinics in the Netherlands were
recruited in the context of the MS@Work study, a prospective longitudinal study
on work participation in patients with relapsing-remitting MS (5). The criteria
for inclusion were a diagnosis of relapsing-remitting MS (16), patients had to
be 18 years and older and currently employed or within three years since their
last employment. Patients with co-morbid psychiatric or neurological disorders,
substance abuse, neurological impairment that might interfere with cognitive
testing, or inability to speak and/or read Dutch were excluded from the study.
A healthy control group was recruited through advertisements on social media
and in local newspapers. For the healthy control group, the same inclusion and
exclusion criteria were used, except for absence of a chronic disorder.
Patients with MS underwent neurological and neuropsychological examinations
at their outpatient clinics and were asked to fill in online questionnaires yearly
for a period of three years. The healthy controls underwent a neuropsychological
examination at baseline and were asked to fill in the online questionnaires yearly
for a period of three years. For this study, the baseline and two-year data were
used. The online questionnaires assessed demographic characteristics, work
participation, empathy, self-reported cognitive and neuropsychiatric functioning,
fatigue and mood.

Excluded:
-baseline questionnaires and/or cognitive
test scores not available (N = 5)
- not employed at baseline (N = 16)

Total patients
(N = 127)

included
Excluded: stopped or reduced work hours
after two years for reasons other than MS;
- parental leave (N = 1)
- reorganization in the company (N = 1)
- retirement age (N = 1)

6

Total patients included in
analysis
(N = 124)

Deteriorated
employment
group
(N = 27)
- stopped working after 2 years (N = 9)
- reduced work hours 70% (N = 4)
- reduced work hours 50 % (N = 7)
- reduced work hours 20% (N = 7)

Stable
employment
group
(N = 97)
- no reported differences (N = 93)
- increase in work hours (N = 4)

6.2.3 Measures

Measures
The MS@Work study was approved by the Medical Ethical Committee Brabant
(NL43098.008.12 1307; date of approval: 12-02-2014) and the Board of Directors
of the participating MS outpatient clinics. All subjects provided written informed
consent. The study was performed in agreement with the Declaration of Helsinki (17).

Participants
The current study included patients with MS who were employed at baseline,
completed the baseline assessments and completed questionnaires about their
work situation after two years (see Figure 1 for a flow chart of the inclusion of
participants). Patients were categorized into a stable employment status (SES)
group (n = 97) and a deteriorated employment status (DES) group (n = 27), based
on deteriorations in their work status after two years (see measures for a definition).
We included 60 healthy controls, matched for age, sex and education to be able to
calculate Z-scores for cognitive functioning, anxiety, depression and fatigue.
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6.2.3.1 Neuropsychological examination

Neuropsychological examination
The neuropsychological examination included various neuropsychological tests assessing the
The neurocognitive
neuropsychological
examination included various neuropsychological
domains as described in the Diagnostic and Statistical Manual of Mental
tests Disorders–V
assessing the
neurocognitive
domains
described
in the Diagnostic
and
(18) (i.e. complex attention,
learningasand
memory, language,
executive
Statistical
Manual
of
Mental
Disorders–V
(18)
(i.e.
complex
attention,
learning
functioning, perceptual motor functioning and social cognition). For an overview of the
and memory,
language,
executive
functioning,
motor
functioning
neuropsychological
tests and
measures see
Table 1. Most perceptual
tests are part of
the Minimal
and social
cognition).
For
an
overview
of
the
neuropsychological
tests and
Assessment of Cognitive Function in MS battery (19). The Multiple Sclerosis
measures see Table 1. Most tests are part of the Minimal Assessment of
124
Cognitive Function in MS battery (19). The Multiple Sclerosis Neuropsychological
Screening Questionnaire (20) was used to examine self-reported cognitive and
neuropsychiatric functioning. Neuropsychological test scores were transformed
into Z-scores based on the healthy control group and composite Z-scores were
calculated per neurocognitive domain.
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Table 1: Neuropsychological tests and measures used per Diagnostic and Statistical Manual of
Mental Disorders-V neurocognitive domain
Neuropsychological test

Measure

Complex attention

Symbol Digit Modalities Test
Trail Making Test
Colour Word Interference Test a

Learning and memory

Rey Verbal Learning Test

Perceptual motor functioning

Judgement of Line Orientation Test

Total correct
Completion time part A
Completion time colour naming
Completion time reading
Total correct immediate recall
Total correct delayed recall
Total correct immediate recall
Total correct delayed recall
Total correct
Total correct
Total correct on both 3’ and 2’
Completion time part B
Contrast score (part B - part A)
Completion time inhibition
Completion time inhibition/switching
Contrast score (inhibition – colour naming
Contrast score (inhibition/switching – combined colour
naming and word reading)
Total correct 3 conditions
Contrast score (switching – combined full dots and
empty dots)
Total correct

Social cognition

Empathy Quotient b

Total score

Brief Visuospatial Memory Test-Revised
Language
Executive functioning

Controlled Oral Word Association Test
Semantic Category Fluency Test
Paced Auditory Serial Addition Test
Trail Making test
Colour Word Interference Test a

Design Fluency Test a

Note: a Delis Kaplan Executive Functioning Systems subtest. b Questionnaire. For a detailed description of the neuropsychological tests
and measures we refer to MS@Work study protocol

Employment status
A general questionnaire was used to inquire about demographic characteristics
and work participation in both the patients and healthy controls. The general
questionnaire was administered at baseline and two years after baseline.
Participants were regarded to be employed if they were in a paid job or reported
to be self-employed. Students, volunteer workers and participants who had
reached the retirement age were excluded from analysis.
Participants were divided into SES and DES groups based on deteriorations
reported in the two-year data. A patient was considered to be part of the DES
group if they either had stopped working due to MS or had decreased their work
hours due to MS by at least 20% based on self-reports. Patients who reported no
differences or had increased their work hours, were included in the SES group.
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Other clinical measures
The Expanded Disability Status Scale (EDSS) was used to examine physical
disability in pwMS (21) and was administered by a neurologist in the outpatient
clinic where the patients were being treated. Scores range from 0 (normal
neurological exam) to 10 (death due to MS) and increment with steps of 0.5.
Scores between 0-3.5 represent mild disability, scores between 4.0-6.5 represent
moderate disability and scores of 7.0 and above represent severe disability (22).
The Hospital Anxiety and Depression Scale (23) was used to examine self-reported
symptoms of anxiety and depression. The Modified Fatigue Impact Scale was used
to measure the self-reported impact of fatigue on daily functioning (24).

Statistical analysis
IBM SPSS for Windows (release 23.0) was used for data analysis. Z-scores were
calculated for the neurocognitive measures, self-reported cognitive functioning,
depression, anxiety and fatigue based on the mean and standard deviation (SD)
from the healthy control group. Z-scores were scaled in such a way that lower
scores represent worse functioning and combined into a mean Z-score for each
neurocognitive domain.
In the first step of analysis we investigated differences between the SES and DES
groups in Z-scores per neurocognitive domain and other clinical measures using
parametric or non-parametric tests where appropriate.
In the second step of analysis we conducted a logistic regression analysis, with
change in employment status (SES/DES) as dependent variable. As potential
predictors we included the Z-scores per neurocognitive domain and the other
clinical measures that significantly differed between the DES and SES group as
shown in the previous step of the analysis. The level of statistical significance was
set at p ≤ 0.05.

Results
Characteristics of patients with MS
Demographics and disease characteristics of the pwMS and healthy controls are
presented in Table 2. Patients and healthy controls did not differ significantly in
gender, age, educational level and type of job. The pwMS worked significantly less
hours than the healthy controls (U = 2246.0, p<0.001). Most pwMS had a white
collar job (88.2%), with the majority being employed in office and administrative
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122

33.4 (8.3)

n.a.

n.a.
0-28
6.0 (7.8)

124

124

Medication (% using immunomodulatory treatment)

79.8%

7.6 (6.2)

2.1 (1.3)
87.9%
124

115a

Type of work (%white collar)

Expanded Disability Status Scale

Disease duration (in years)

60

0-6
2.0 (1.0)

24.0 (18.0)
26.2 (11.0)
45.2%
124

56
High

Number of work hours per week

37.9%
47
Medium

16.9%
124

21
Low

Educational level

n.a.

81.7%

50.0%
3-55

60

30

45.0%
27

5.0%
3

60

80%
60

60

21-63
43.0 (13.0)
42.3 (9.0)
82.3%
124

124
Age

Gender (% female)

Note: Education was divided into three levels; low education (up to finishing low level secondary school), middle education (finishing secondary school at a medium level) or high education (finished secondary school at the
highest level and/or obtained a college or university degree). a neurological data was not available for 9 patients with MS. n.a.: not applicable.

12-50
36.0 (12.0)

44.0 (15.0)
41.9 (10.3)

Mean (SD)
%
N

Healthy Control Group

Min-Max
Median (IQR)
Mean (SD)
%
N

Patients with MS

Table 2: Baseline demographic and disease characteristics of the patients with MS and the healthy control group.

Median (IQR)

20-64

Min-Max
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support (20.5%), the healthcare sector (16.5%) or education sector (11.8%). The
pwMS were characterized by mild disability (median 2.0).
In Table 3 the mean Z-scores for the neurocognitive domains, self-reported
cognitive functioning, anxiety, depression and fatigue are presented. The
neurocognitive domains where patients most frequently scored below average
(≤2SD as compared to healthy controls) are complex attention (8.9%), followed
by perceptual motor functioning (5.7%) and learning and memory (3.2%). A total
of 20 pwMS (16.1%) scored below average (≤2SD) on at least one neurocognitive
domain. A total of 8.9% and 10.5% of the pwMS reported scores indicative of
major depression and generalized anxiety, and 26.6% reported scores indicative
of MS-related fatigue (based on ≤2SD).
Table 3: Z-scores for each DMS-V neurocognitive domain, self-reported cognitive functioning,
anxiety, depression and fatigue for patients with MS
N

Mean
Z score

Min-Max

-4.68 – 2.12

N with
Z-score
≤ -2
11

% with
Z-scores
≤ -2
8.9%

Complex attention

124

-0.37

Learning and memory

124

Language

124

-0.31

-3.71 – 1.38

4

3.2%

-0.52

-2.24 – 2.40

3

2.4%

a

Executive functioning

119

-0.04

-1.38 – 1.47

0

0.0%

Perceptual motor functioning

123

b

-0.24

-4.17 – 1.00

7

5.7%

Social cognition

124

-0.11

-2.72 – 1.93

2

1.6%

Self-reported cognitive functioning

124

-0.44

-4.77 – 2.37

14

11.3%

Self-reported anxiety

124

-0.55

-4.72 – 1.61

13

10.5%

Self-reported depression

124

-0.63

-5.61 – 0.65

11

8.9%

Self-reported fatigue

124

-1.16

-4.29 – 1.54

33

26.6%

Note; adata not complete due to technical issues (N = 3) or wrong administration (N = 2) of the Paced Auditory Serial Addition Test and
Design Fluency. bdata missing due to unknown reason.

Baseline comparisons between the SES and DES groups
Baseline comparisons between the SES and DES groups in demographic
characteristics, cognitive functioning and clinical characteristics are presented
in Table 4. In 27 cases, patient’s employment deteriorated (DES; 22%). Of the
97 that were in the SES group (78%), four patients reported an increase in work
hours. The SES and DES groups did not differ in gender, age, educational level,
work hours, type of work, the use of immunomodulatory treatment, disease
duration, learning and memory, language, perceptual-motor functioning, social
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Results of the logistic regression analysis are presented in table 5. Lower executive
functioning and more physical disability were retained as independent predictors
of DES. All other variables did not independently contribute to the prediction.

P = 0.007*
U = 862.5
-4.29 – 0.60

p = 0.77

p = 0.02*
U = 935.5

T = 2.4

U = 1260.5
-4.72 – 1.21

-5.61 – 0.65

p = 0.26

p = 0.02*

T = -1.1

-3.20 – 1.52

-1.79 – 1.65

p = 0.39
U = 1121.5
-4.17 – 1.00

p = 0.33

P = 0.001*

p = 0.67
T = 0.4

T = 3.3

P = 0.05*
U = 989.0

T = 1.0

-1.38 – 0.71

-2.24 – 1.37

p = 0.81
X2 = 0.1

-4.49 – 0.86

p = 0.40
U = 1170.5
1 – 26

0–6

8 – 40

-3.71 – 1.04

p = 0.13

p <0.001*

p = 0.60
U = 1224.0

X = 2.3

p = 0.60
X =1.0

U = 557.0

p = 0.84
T = -0.2
29 – 58

2

p = 0.31
X2= 1.0

2

P value

-1.57 (1.71)
27
-4.14 – 1.54

-0.37 (1.58)

-1.02 (2.09)
27

27
-4.32 – 1.61

-3.94 – 0.65

-0.98 (1.20)

0.05 (0.96)
27

27
-4.77 – 2.37

-2.72 – 1.93

-0.50 (1.36)
26
-3.63 – 1.00

-0.35 (0.55)

-0.65 (0.86)
27

27
-1.29 – 1.47

-2.02 – 2.40

-0.53 (1.49)

-0.38 (1.15)
27

27
-4.68 – 2.12

-3.42 – 1.38

7.0 (7.0)

81.5%
27

27
0 – 28

3.0 (2.0)

96.3%
27

0–6

24

51.9%

24.0 (20.0)
3 – 55

27

29.6%
8

14

5

27

18.5%

42.6 (8.6)
21-63

Min-Max

27

27

88.9%

%,mean (SD),
median (IQR)

Included

B

S.E.

Constant

-3.70

0.78

Complex attention

-0.14

0.27

0.87

[0.51 – 1.47]

p = 0.60

Executive functioning

-1.20

0.55

0.30

[0.10 – 0.88]

p = 0.03*

Self-reported cognitive functioning

-0.18

0.32

0.84

[0.45 – 1.57]

p = 0.58

Self-reported depression

0.36

0.29

1.43

[0.81 – 2.51]

p = 0.22

Self-reported fatigue

-0.58

0.38

0.56

[0.27 – 1.18]

p = 0.13

0.64

0.25

1.90

[1.16 – 3.10]

p = 0.01*

Expanded Disability Status Scale

[95% CI OR]

P value
p ≤0.001*

Model: R =.22 (Cox & Snell), R =.33 (Nagelkerke), Χ (6)= 26.9 p ≤.001. Note; * P values of ≤.05 are considered significant. The model
included =110 patients with MS due to missing data on physical disability and executive functioning.

-1.18 (1.48)

-0.37 (1.58)

-0.19 (1.25)

-0.29 (1.35)

-0.16 (0.81)

-0.09 (1.09)

0.05 (0.55)

-0.48 (0.74)

-0.20 (1.05)

-0.29 (0.84)

79.4%

97
Number of work hours, median (IQR)

5.0 (8.5)

42
High (%)

85.6%

39
Medium (%)

16.5%

2.0 (1.0)

16
Low (%)

25.0 (17.5)

97
Educational level

43.3%

97
Age, mean (SD)

40.2%

80.4%
97
Gender (% female)

OR

2

2

Note; * P values of ≤.05 are considered significant.

97
Self-reported fatigue, median (IQR)

97
Self-reported cognitive functioning, mean (SD)

97

97
Social cognition, mean (SD)

97

97
Perceptual motor functioning, median (IQR)

Self-reported anxiety, median (IQR)

92
Executive functioning, mean (SD)

Self-reported depression, median (IQR)

97
Language, mean (SD)

Other clinical measures

97

97

Complex attention, median (IQR)

Learning and memory, mean (SD)

Cognitive functioning

97

97

Disease duration (in years), median (IQR)

Medication (% using immunomodulatory treatment)

97

91

Type of work (% white collar)

Expanded Disability Status Scale, median (IQR)

Discussion

Demographic characteristics

124

42.2 (9.2)

Test statistics

X2,T-statistic,
U-statistic
Min-Max

Predictors of changes in employment status after two years

2

%,mean (SD),
median (IQR)

Stable Employment Status

cognition and anxiety at baseline. The DES group showed more physical disability,
lower complex attention and executive functioning, more self-reported cognitive
problems, more symptoms of depression, and more fatigue than the SES group at
baseline.

Table 5: Logistic regression model of stable or deteriorated employment after two years

N

Deteriorated Employment Status

Cognitive functioning as a predictor of employment status: a longitudinal study

N

Table 4: Baseline comparisons in demographic characteristics, cognitive functioning, anxiety, depression and fatigue between the stable and deteriorated
employment groups

Chapter 6

This longitudinal study shows that pwMS who deteriorated in employment
status after two years due to MS showed lower executive functioning, more selfreported cognitive problems, more symptoms of depression, higher fatigue and
higher physical disability (i.e. higher EDSS scores) at baseline. These findings are
in accordance with factors that have previously been linked to worse employment
outcomes in cross-sectional studies (25). Our logistic regression model retained
more physical disability and lower executive functioning as independent baseline
predictors of a deterioration in employment status over a two-year period. All
other variables did not significantly predict DES two years after baseline. Both
physical disability and executive functioning have previously been linked with
work participation in multiple (mostly) cross sectional studies (9, 25). Although
the level of physical disability in our group of pwMS can be considered mild, it
seems that more physical disability is an important risk factor for less favourable
employment outcomes over time.
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None of the pwMS in this study showed below average (<2SD) executive
functioning at baseline. Still, lower executive functioning was found to be
predictive of DES. This is not surprising, because executive functioning is thought
to be crucial for successful work participation, as most job demands include
executive abilities such as problem solving, planning and reasoning (26).
Comparing our results with the few other longitudinal studies, Morrow et al.
(2010) found that both baseline and a decline in processing speed/working
memory (Symbol Digit Modalities Test) and verbal memory predicted a
deterioration in vocational status three years later (12). Ruet et al. (2013) found
that lower baseline processing speed/ working memory (Symbol Digit Modalities
Test and Paced Auditory Serial Addition Test), more physical disability and higher
age were significantly associated with a decreased employment status after seven
years (13). In the register-based cohort study by Kavaliunas et al. (2019) a relation
between baseline lower processing speed (Symbol Digit Modalities Test) and work
disability (sickness absence and disability pensioned) at one and three year after
follow up was found (14).
All these longitudinal studies found evidence for the influence of processing speed/
working memory on future employment status, but did not comprehensively
evaluate executive functioning.
In our study the neurocognitive domain of executive functioning reflects the
combined performance on the Paced Auditory Serial Addition Test and complex
conditions of the Trail Making Test, Colour Word Interference Test and Design
Fluency. Upon further inspection, we found that specifically the scores on the
Paced Auditory Serial Addition Test and Colour Word Interference Test differed
between the SES and DES groups (see online supplementary material). The Paced
Auditory Serial Addition Test has been previously linked to employment outcomes
in patients with MS (19, 27) and is regarded as one of the most sensitive measures
for employment outcomes, together with the Symbol Digit Modalities Test (1113, 28). The Colour Word Interference Test measures both inhibition and cognitive
flexibility (29) and may also be influenced by a processing speed component. In
the little research that has used the Colour Word Interference Test as a measure
of executive functioning in combination with employment status, no associations
were found (30, 31). However, the Colour Word Interference Test may provide a
measure of inhibition and cognitive flexibility (either combined with processing
speed) that is representative of the ability to overcome challenges faced by
individuals with MS in the workplace.
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Although we observed group differences in self-reported cognitive functioning,
fatigue and depression between the SES and DES groups, these variables were
not retained as independent predictors of DES after two years. Self-reported
cognitive functioning as measured with the Multiple Sclerosis Neuropsychological
Screening Questionnaire was previously found to be related with employment
status (32) and negative work events (33). Furthermore, previous research shows
strong evidence that both fatigue and depression are associated with work
outcomes (25). A possible explanation for the lack of baseline predictive power
is that these variables are subject to time dependent changes. It is known that
depression as well as anxiety can change over time in patients with MS (34). In
line, it seems intuitive that fatigue scores fluctuate over time influenced by
primary and secondary mechanisms (e.g. sleep disorder, depression, iatrogenic
mechanisms) (35). It would be interesting to further investigate change scores of
fatigue, depression, anxiety and self-reported cognitive functioning over time in
relation to changes in employment outcomes.
Even though physical disability and executive functioning are predictors of DES,
together they were only able to explain a small part of the variance in DES. Work
participation in MS is a multifactorial problem and cannot solely be explained
by the measured variables. It is known that personal and work related factors
are related to work participation. For example, the willingness of companies to
facilitate suitable adaptations like flexible work schedule or accommodations
to the workload may be as important (36). To date the amount of studies
investigating these (and other) personal and work-related factors is limited and it
might be of great interest to investigate these factors more extensively.

Strengths and Limitations
Strengths of the current study include its longitudinal character, the use of a
matched control group and the use of a comprehensive neuropsychological
assessment. The study sample was characterized by working patients with
relapsing-remitting MS, mild physical disability and a low prevalence of patients
showing below average performance on the six neurocognitive domains (08.9%), and thus its findings may probably not be generalizable to the entire MS
population. Furthermore, with the use of questionnaires, our self-reported work
measure may be subject to a recall bias.
In our outcome measure we did not include presenteeism or qualitative
deteriorations in employment, like loss of responsibilities or other changes of
function due to MS. PwMS that worked in a less skilled job for the same number
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of work hours were not considered to be in the deteriorated group. In this
regard it is possible that patients with MS in the stable group did qualitatively
deteriorate in employment status and thus, the effects found could possibly be an
underestimation of the true effect.

Cognitive functioning as a predictor of employment status: a longitudinal study

that work participation in patients with MS is a multifactorial problem. Besides
disease-related factors, it might be of great interest to investigate personal and
work-related factors more extensively.

In the current study we have taken into account various influential factors like
mood, fatigue and disability level. Another possible influential factor, that we did
not take into account, is the use of immunomodulatory treatment and switches
in treatment over time. Most patients in our sample use disease modifying
drugs, and some of these drugs have been reported to affect cognitive (37)
and work functioning (38). In future studies it might be interesting to also take
into account the potential effects of (changes in) disease modifying drugs on
cognitive functioning and work participation over time. In future research it
would be relevant to investigate changes in cognitive functioning in relation to
work participation over time. The only two prospective, longitudinal studies that
used a cognitive test battery found that changes in employment status after 3
and 7 years were predicted by both baseline cognitive performance and cognitive
deterioration during those years (12, 13). In future research the relation between
work participation and a possible decrease in cognitive functioning and other
clinical, personal and work-related factors over time should be investigated. As
data collection of the MS@Work study is still ongoing, we plan to focus on this
issue in the future.

6

Although we used a matched control group to calculate standardized scores
for the neurocognitive measures, it would be interesting to use meaningful and
work specific reference criteria, such as minimal cognitive ability required to
successfully perform a certain work task. This is in line with the model of workload
(mental and physical task load) and work capacity (ability to execute a task)(39).
Similar work-related reference values have been established for a functional
capacity evaluation of physical functioning (40). However, references are currently
unavailable for cognitive functioning in relation to work, which limits meaningful
interpretation of neuropsychological functioning in terms of work capacity, and
imposes a relevant venue for future research.

Conclusion
The current study revealed that lower executive functioning and more physical
disability are moderately predictive of a deterioration in employment status
after two years due to MS. Mood and fatigue were not retained as independent
predictors of a deterioration in employment status. We should keep in mind
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‘Always looking for a new balance’ : interview study

Abstract

Introduction

Background: The aim of this study was to gain insight into the meaning of work in
the everyday lives of people with relapsing-remitting multiple sclerosis, and the
barriers and facilitators to staying in work.

Multiple sclerosis (MS) is a chronic and unpredictable neurological condition with
its diagnosis typically occurring between ages of 20 and 40 years (1). At this stage in
their lives, people are often in the process of making decisions about job interests,
just entering the workforce, or possibly already well-integrated in professional life
with a work history of ten or more years. There is a growing body of work focusing
on the exploration of the impact of MS on employment status (2–5). Unemployment
rates of 55–58% have been observed among people with MS (4,6). Naturally,
unemployment causes increased financial strain on both individuals’ and public
resources. In addition, the value of employment for the individual extends beyond
the financial considerations of paid work. For many, work provides social legitimacy
to live and it may be the principle source of personal identity (7,8).

Methods: Nineteen employed adults diagnosed with relapsing-remitting multiple
sclerosis participated in narrative interviews. All interviews were transcribed and
coded for thematic analysis.
Results: For people with relapsing-remitting multiple sclerosis, continuing to work
was a precarious balancing act. Five themes influenced this balance: becoming
familiar with the disease, adjusting expectations, having an understanding
and realistic line manager, seeing work as meaningful life activity and strategic
considerations.
Conclusions: People receiving a diagnosis of relapsing-remitting multiple sclerosis
have to refamiliarize themselves with their own body in a meaningful way to be
able to continue their work. Rehabilitation professionals can support them herein
by taking into account not merely functional capabilities but also identity aspects
of the body. Medication that stabilizes symptoms supports making the necessary
adjustments. A trusting relationship with the line manager is vital for this
adaptation process. Additionally, a match between being adequately challenged
by work, while still having the capacity to meet those work demands, is needed,
as is long-term financial stability.
Implications for rehabilitation:
• Rehabilitation professionals can support employees with relapsing-remitting
multiple sclerosis by taking into account not merely functional capabilities but
also identity aspects of the body.
• A trusting relationship with the line manager, including a timely disclosure of
the diagnosis, is vital for people with relapsing-remitting multiple sclerosis to
remain at work.
• For people with relapsing-remitting multiple sclerosis, there is a delicate
balance between being adequately challenged by work while still having the
capacity to meet work demands.
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The physical and cognitive symptoms of MS represent a major barrier to
employment (2,5,9). The most pervasive symptom of MS, fatigue, strongly affects
physical, mental and social aspects of someone’s job (2). However, it has become
increasingly acknowledged that the causes of unemployment in MS are more
complicated than a simple relationship between symptoms and work capacity.
Rather, they involve a complex interaction between disease-related factors,
personal factors, and contextual factors (3,10,11). As such, there is a need to study
this interaction from the perspective of the person with MS in order to understand
how people with MS themselves meaningfully connect the various aspects that play
a role in their employment (12). To date, most studies are focused on the barriers
to and, to a lesser extent, the facilitators for job retention among people with MS
(2,9,12,13). More insight into what people with MS themselves deem important for
job retention and the motives and explanations they provide for succeeding in the
work environment may offer more practical clues for rehabilitation practices, as well
as potential avenues for further research.
This study was conducted in the Netherlands. As in other Western welfare states,
disability benefits have been tightened as of late and the government increasingly
encourages labour market participation of people with chronic conditions.
Meanwhile, the employer is primarily responsible for occupational health and is
obliged to pay at least 70% of the salary of a sick employee for up to two years.
During this two-year period both the employer and the employee have to cooperate
on a return-to-work plan. If the employee is still on (partial) sick leave after two
years, a government benefit called ‘Work and Income Act’ may be requested at the
Institute for Employee Benefits Schemes.

137

7

Chapter 7

MS has several forms of presentation. This study focuses on people with MS with
a relapsing-remitting disease course (RRMS), which accounts for about 80% of the
people who are initially diagnosed with MS (14). RRMS is characterized by periodic
disease exacerbations, i.e. it features a sudden onset of or increase in symptoms,
followed by a full or partial recovery. The aim of this study was to examine the
meaning of work in everyday life and the barriers to and facilitators to staying in
work from the perspective of people with RRMS.

Method
Study design
This study followed a narrative design and used semi-structured interviews
according to the method of narrative inquiry. Narrative inquiry is a form of
qualitative research that is grounded in hermeneutic philosophy and focuses
on the understanding of lived experiences via narratives (15). Narrative inquiry
enabled us to identify critical events in the process of job retention from the
perspective of the person with RRMS.

‘Always looking for a new balance’ : interview study

Sampling and participants
The participants for this study were recruited from the database of the MS@Work
study. The participants of that larger study were recruited from outpatient clinics
in the Netherlands by neurologists and MS nurses according to the following
inclusion criteria: 1. being diagnosed with RRMS according to the McDonald
criteria 2010 (16); 2. being 18 years or older; 3. being currently employed or being
unemployed for no longer than three years. Participants of the MS@Work study
were separately informed of this interview study via two methods: 1) A letter was
sent by mail to a randomly selected group of 40 people by the department of
Neurology of the Elisabeth-Tweesteden Hospital. Twenty people responded by
signing up by e-mail to take part in an interview. 2) A call for participation in the
interview study was put in a newsletter that was sent by e-mail to all participants of
the MS@Work study. In response, seven additional people communicated the wish
to participate in an interview. The combined 27 people who had registered were
all included. 19 were currently employed and eight were no longer in employment.
This paper’s main focus is on those participants who were still employed at the
time of the study. We initially aimed for 20 interviews with employed people with
MS but stopped at 19 interviews as no new themes emerged in the stories and
saturation was reached (15).

Setting and ethics
This interview study of MS patients’ experiences is part of a larger Dutch research
project called the MS@Work study, which examines predictors of (changes in)
employment status and work absenteeism in RRMS patients over a period of three
years (5)many may experience a reduction in hours or work responsibilities and
increased time missed from work. The MS@Work study examines various factors
that may influence work participation in relapsing-remitting MS patients, including
disease-related factors, the working environment and personal factors. Methods/
design: The MS@Work study is a multicenter, 3-year prospective observational study
on work participation in patients with relapsing-remitting MS. We aim to include 350
patients through 15-18 MS outpatient clinics in the Netherlands. Eligible participants
are 18 years and older, and either currently employed or within three years since their
last employment. At baseline and after 1, 2 and 3 years, the participants are asked
to complete online questionnaires (including questions on work participation, work
problems and accommodations, cognitive and physical ability, anxiety, depression,
psychosocial stress, quality of life, fatigue, empathy, personality traits and coping
strategies. The Medical Ethical Committee Brabant approved the study protocol
of the interview study as a supplement to the protocol of the MS@Work study
(NL43098.008.12). Participants were provided with a detailed information sheet and
all participants provided separate written informed consent for the interview study.
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Procedure
Data gathering took place between September 2015 and April 2016. The
interviews were conducted by the first author in the homes of the participants.
The participants were all from middle class backgrounds and were living in
different cities across the country. The interviews lasted between 40 and 95
minutes, with an average duration of 61 minutes. The interviews were semistructured and started off with a question about the participant’s occupation.
Topics introduced by the researcher were: the process leading up to the diagnosis
of MS, the participant’s response to the diagnosis, disclosure of the diagnosis in
the workplace, the role of MS in performing professional tasks, important people
and decisive factors that helped them remain at work, the meaning of work, and
future prospects regarding work. The interviews were relatively open and the
participants could choose to focus more on certain aspects or to introduce other
topics. Table 1 shows the participants’ demographics.

Data analysis
Upon their completion, the first author and a student assistant transcribed
the interviews verbatim with all identifiable information removed from the
transcripts. The transcriptions of the interviews were analysed following a
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Library staff member

50%

Academic professor

100%
18 h/w

40 h/w

Professional soldier

Project manager

100%

100%

40 h/w

32 h/w

Process controller

Vocational teacher

100%

100%

32 h/w

20 h/w

Service representative DIY store
8%
38 h/w

Care home caregiver

Vocational teacher
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100%
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Workforce reintegration assistant

Job coach
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15 h/w

Business developer

Secretary
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Legal assistant

Policy advisor
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Workforce reintegration assistant

Elderly care assistant

100%

100%

15 h/w

20 h/w

20 h/w

Vocational teacher
85%

100%

20 h /w

Prior employment status: employment status prior to the diagnosis MS.
Employment status current contract: number of working hours per week according to the current labour contract.
Actual working: actual working hours during the time of the interview as a percentage of the current labour contract.
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Actual working
Age (yrs)
Gender
Participant
code

Table 1: Participant demographics

Years since diagnosis

Prior employment status

Employment status current
contract

Occupation

thematic approach using the method of narrative inquiry. All narrative inquiry is
concerned with content (‘what’ is said), but in thematic analysis the content is the
exclusive focus. This is in contrast to structural analysis, in which attention is also
paid to ‘how’ something is said, ‘to whom’ it is said and ‘for what purposes’ (15).
Thematic analysis matched our research aim and involved the following phases:
familiarization the with data, generating the initial codes, searching for themes
among codes, and finally reviewing, defining, and naming themes (17). Writing a
narrative report of each interview facilitated the process of familiarization with the
data. To ensure the validity of the research, the report was sent by e-mail to the
participants for member checking. In addition to checking whether the narrative
corresponded to their experiences, participants were asked to give a title to their
story (18). After some minor changes, all participants agreed with the report. Six
participants could not come up with a title. The titles of the 13 stories are listed
in Table 2. Subsequently, the transcripts were imported into a qualitative data
analysis program (ATLAS.ti. version 1.0.49). The first author coded the transcripts
by assigning codes to the text based on words or phrases. Multiple coding was
applied to a part of the interviews to enhance inter-rater reliability (19). The
second and fourth author cross checked coding strategies and interpretations and
their insights were discussed. Subsequently, the first author refined some of the
codes and compared all codes to identify broader categories of subthemes and
key themes. The list of key themes and subthemes was discussed with all three
other authors. Since only the first author was trained in qualitative analysis, the
whole process was also discussed with peers of the University of Humanistic
Studies with extensive experience in qualitative research.

Elementary school counsellor

‘Always looking for a new balance’ : interview study
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Table 2: Titles of narratives as given by participants
•

Working on and with my MS

•

Change

•

My life since the diagnosis of MS

•

Life is like riding a bicycle. To keep your balance, you must keep moving

•

My Story. MS, so what? I just keep going!

•

Continue working with MS can only be realized when necessary adjustments are realized

•

Diagnosis of MS, but I remain who I am

•

MS for 12 years and I still walk…

•

Continue working with MS is only possible with commitment and understanding of employee and employer

•

Keep enjoying life

•

How I have struggled during the diagnosis and afterwards

•

How MS changes your life

•

Always looking for a new balance

‘Always looking for a new balance’ : interview study

Participants described undergoing a series of medical tests before a diagnosis was
made. Using current techniques, this process typically lasts no more than a few
weeks. During these weeks, most participants called in sick at work. The reasons
for this varied: hospital appointments being scheduled during working hours;
people feeling overwhelmed by emotions like anxiety, confusion and stress during
the diagnostic process; physical complaints; low energy; or side effects associated
with prednisolone treatment commonly administered during a relapse.
Table 3: Thematic analysis narrative interviews: motives and explanations to continue working
provided by 19 participants with RRMS
Theme

Subthemes

1. Becoming familiar with the disease

The strange body
Dealing with uncertainty
Exploring boundaries
Acting in accordance with boundaries
Openness in the workplace
Joint process and relying on each other
Precarious balance
Leaving room for uncertainty
Trusting relationship
Taking care of the well-being of the employee
Clear agreements
Changing meaning of work
Being part of society and being meaningful
Job satisfaction
Occupational health service
Financial motives
Limited flexibility

2. Adjusting expectations

3. The understanding and realistic line manager

Results
The thematic analysis revealed 5 themes. These were:

4. Work as meaningful life activity

(1) Becoming familiar with the disease;
(2) Adjusting expectations;
(3) The understanding and realistic line manager;
(4) Work as meaningful life activity;
(5) Strategic considerations.

5. Strategic considerations

The themes and subthemes are presented in Table 3 and will be further explored
below, illustrated by quotations.

7

Although the diagnosis had turned everyone’s world upside down, its timing
and impact depended on the type and severity of the experienced symptoms.
The stories of the participants suggest that the diagnosis only became truly
meaningful when physical and/or cognitive symptoms started impeding their
daily (professional) activities.

Becoming familiar with the disease
The process leading up to the diagnosis was different for everyone. Some had
received a diagnosis of MS within a few weeks after the first symptoms occurred.
For others the diagnosis provided an explanation for previously unexplained,
longstanding symptoms. All stories started with the participants describing how
they had noticed strange bodily sensations and the realization that something
was wrong. It involved sensations such as numbness, tingling, double vision, loss
of balance and dropping things.
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I followed a two-year rehabilitation project with a psychologist; exercises, an allin package so to speak. That has given me some peace, but still you have to go
through the things yourself and see how you fit your MS into your life. In the
beginning, I was like ‘What MS? I’ll just keep going!’ but you often have to face
the facts, and then you have to learn to adapt to what your body says. (…) It’s
important to make choices; it’s just every time deliberating on how to handle it.
(…) Sometimes my body still surprises me, it’s a constant battle with your body.
I think I succeeded, finally, but there are still situations that I think: and now I’m
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the boss (…) Now I realize that MS is more the boss than I would have wanted
and if I don’t accept that, I will feel it. (Participant 8)
Becoming familiar with the disease was described as a voyage of discovery, in
which boundaries, i.e. what is still possible given the limitations imposed by the
disease, were explored. Many stories contained episodes in which participants had
to report in sick due to overburdening themselves, often labelled as ‘burn-out’. It
felt to them like an iterative process of trial and error, as symptoms could vary and
a relapse could suddenly bring the disease back to the forefront, requiring further
adjustments.
Everything that happens to you is like a learning process that you have to go
through. It gets hard when symptoms occur again. When it’s kind of stable you
can put it to the background giving you the feeling that nothing is going on.
But then you encounter new complaints, things that you’ve never had before
and that scares me. Recently, I was really shocked when in September I suddenly
didn’t feel my arm anymore; that was awful. (Participant 11)
Any sense of familiarity was always partial, because the disease could suddenly
manifest itself differently. Participants indicated that the process of becoming
familiar with the disease was primarily an individual matter in relation to their
body. However, the MS nurse played a significant role in most of the stories
and participants reported that knowing some general characteristics of MS felt
helpful. Being aware that a relapse and the associated episodic disability was just
temporary was reassuring and prevented participants from making rash decisions
such as reducing working hours or quitting their job. Participants described both
living more in the present, and a process of coming to accept that there were
aspects of MS outside of their control. Indeed, besides knowing the fact that
MS is incurable, it has so many manifestations that it remained unclear for the
participants what the future would hold. One participant described MS as a grey
zone: it is never black or white and some questions will always be unanswered.
Getting to know the disease was experienced as an emotional, chaotic and intense
process in which the participants were preoccupied with their own body. This left
little room for reflecting on what the new situation could mean with respect to work.

Adjusting expectations

‘Always looking for a new balance’ : interview study

the process of adjustment. In many cases, this was supported by successful disease
modifying therapies that stabilized symptoms and allowed concerns regarding
the “sick body” to be shifted more to the background. Conscious decisions about
life activities including work had to be made in order to restore a certain balance.
This required social and emotional processing, because expectations of (working)
life had to be adjusted and long-term career plans and aspirations often had to be
altered. Fatigue was the most cited reason for making adjustments.
In the beginning, I didn’t see my limits. I always biked to work, seven km, just
to show that I could do it, to prove it to myself and to my environment. (…) It
was confronting at work; I couldn’t remember stuff I had done a hundred times
before. That’s very hard. I had to ask many things. (…) I would prefer to go back
to work and bury my head in the sand. But my mind says that’s impossible. Work
demands a lot of me now because I don’t want to make mistakes, I want to prove
myself. But when I come back home I notice that I’ve passed my limits and that it
just takes too much. (Participant 13)
The changing course of MS meant that expectations frequently needed to be
adjusted and therefore any achieved balance was always precarious. Participants
felt responsible for adjusting the expectations of their colleagues and line
manager, because their symptoms were often invisible and those people were
typically unfamiliar with MS.
I think my own role (in retaining work) is ultimately the most important because
it obviously has a lot to do with how you position yourself. How open you are
about what happens to you (…) how honest you dare to be about what it does
to you, physically but also mentally for example. (…) But I think it’s especially
important to keep communicating, explaining what’s going on, why, how you
feel about it.’ (Participant 7)
That (openness) has become common for me, but that’s what I have learned
over the years; I have to talk. (…) They (colleagues) don’t know how tired I am
or how tired I am in my head. (…) You have to learn that, you have to really
learn, yes. Because usually, I think to myself, I leave my misery at home. But that
doesn’t work. Then I will be tired, grumpy and irritable at home. If you do not
show them what’s really going on inside you, you cannot get the understanding
of your colleagues. (Participant 2)

When participants had become acquainted with their changed bodies and had
experienced what was and what was no longer possible, they were able to start
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During the early years of their disease and when disease progression was stable,
seven participants had taken up a new position, four of whom had to change
employers. An excessive workload and the level of physical load were put forward
as reasons for this change. The stories showed that although the initiative to
change jobs was taken by the participant, there was a heavy dependence on
opportunities within the organization and especially on the willingness of
the employer. Not every employer was able to empathize and see alternative
possibilities.
If I hadn’t suggested it myself… they said they were glad I came up with
something. They didn’t see the link between someone who’s working with
customers and someone at the audit department. Apparently, that didn’t make
sense to them while I find it completely logical. Well, it’s not up to one or the
other. You have to do it together and you should have a willingness from both
sides to give it shape. (Participant 14)

The understanding and realistic line manager
The process of becoming familiar with the disease emerged as a predominantly
individual process. However, the line manager played a significant role in
allowing the participants to invest time and effort in this process and in
enabling the necessary adjustments. With one exception, all participants
thought it was appropriate to inform their line manager of their diagnosis and
considered disclosure a prerequisite for understanding. They often added that
the line manager was already aware of existing symptoms. One participant with a
temporary contract at the time of diagnosis decided to postpone disclosure until
she had a fixed contract. Retrospectively, participants valued the time and space
they had received from their line manager during the onset of MS to become
familiar with the disease. In some cases, this was imposed upon them.
The first symptoms occurred in September. In October, my line manager called
me in sick for a few hours a day because she thought I was acting weird in the
afternoon. (…)
Interviewer: Did it make sense to you what she (line manager) said?
Not at that time … but now retrospectively, yes. I do understand now what she
said, but at that moment I thought, that it was not too bad … But now I realize
she was right. She could explain it well. (…)
Interviewer: But at that time …
No, at that time I didn’t recognize that… but then I had so many crazy things,
so many complaints at the same time that I was a bit dazed… not really aware
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of the fact that I was acting differently in the afternoon than in the morning… I
didn’t think about that at all. (Participant 3)
Participants described an understanding line manager as someone who
acknowledged the existence of the disease, was informed about the characteristics
of MS and was attentive to their personal experiences. Participants highlighted
that having trust in their line manager facilitated openness in discussing their
experiences and concerns and that this trust had often evolved over a period of
time. They also indicated the importance of clear agreements regarding mutual
expectations. Having knowledge about (RR)MS enabled the line manager to
accept the unpredictability of symptoms and resulting sudden illness reports.
The stories described a line manager who took care of the well-being of the
employee as someone capable of realistically assessing both the capabilities
and limitations of the employees with MS. Because of loyalty towards their line
manager and colleagues, participants frequently exceeded the limits imposed by
their MS. The line manager, regularly informed by colleagues about the situation,
played an important role in putting a brake on the participants.
My manager said: it’s done, you should go home. He noticed that I had problems
with my commitment and loyalty to my employer.
Interviewer: How was that for you when he said that?
I was glad because I realized that I no longer knew how to get around. It was a
relief that he said it. I myself I wouldn’t dare say it. My husband had already said
a few times that I should stay home, but I felt I had to do things. In hindsight,
I’m very grateful for giving me a few months to discover what MS means in my
life. Where my limits are and how I can deal as well as possible with these limits.
(Participant 6)

Work as meaningful life activity
Participants indicated that work continued to be important for them, but that it
was no longer as important as it was before. Additionally, the motivation to make
a career in the sense of striving for a higher position decreased, because it was
no longer considered to be realistic. The knowledge of stress potentially having
detrimental effect on the disease course of MS made participants reappraise their
situation and renounce previously held career aspirations.
I think I can put work into better perspective now. Unlike my colleagues, I’m able
to hold a more down to earth view. This has no consequences for the quality
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of my work. I mean, it’s not that I don’t care at all. Take for example the new
computer system that will be introduced within a few months. My colleagues
feel terribly worried about it. They’re afraid that things won’t work out. I think,
well, we’ll see, let’s take each day as it comes. (Participant 18).
In general, participants described adopting a more relaxed attitude toward
professional life. Such a change in attitude was necessary to enable them to be
able to “listen” to their bodies and to adjust their expectations accordingly. The
participants indicated that in order for work to be a meaningful life activity, a
balance should be found between being challenged and having the feeling
that their work could be performed satisfactorily. Having the option of working
flexible hours and working from home, as well as having work that was not
physically demanding, were perceived as supportive to the decision to keep
working. The majority of the participants considered a good relationship with
their line manager, as well as the perception that they were valued, important for
job satisfaction.
Feeling part of society, valued and appreciated by others were important
motivations to continue working as long as possible. The meaning of work was
described by many participants as “participating in the real world”. One participant
who only worked 3 h a week at the time of the interview provided an analogy of
the mainland and an island:
I’ve always enjoyed working. Now, I feel as if I stand outside of society. It’s like
you’re on an island, and you see the mainland well, you see what is happening
but you’re not part of it. You observe it from a distance, how it really is, from the
other side. That’s how I feel it. (Participant 13).

Strategic considerations

‘Always looking for a new balance’ : interview study

mean, what’s the truth? That was a huge difference with my general practitioner
and my psychiatrist who understood me really well. (Participant 9).
Moreover, the narratives showed that occupational physicians had little
knowledge of MS, and frequently assumed that MS was a progressive disease. This
regularly led to misunderstandings and a sense of not being taken seriously.
The legally defined two-year period during which the working relations remain
intact, regardless of the actual working hours of the employee, played a key role
in the narratives. This measure provided an incentive for the participants to do
their utmost to resume working the full hours of their contract. At the same time,
this caused some participants to go far beyond their limits, often resulting in a full
sick leave.
I just want to be back at 100% in October because in January, I’ll be on sick leave
for two years. And then I’ll see how long I’m going to keep that up. I am quite
mean in that respect because when I’ll be working 100% for a month my two
years will start again. (Participant 1).
If returning to full hours was deemed infeasible, people preferred applying for
a partial Work and Income Act, rather than voluntarily reducing the number of
working hours. Participants who opted for the latter regretted this in hindsight,
because their unemployment benefits would eventually be based on the final
salary. Participants found applying for a (partial) Work and Income Act an
emotionally difficult and fatiguing process, also because they assumed that it
would turn into a permanent situation. For some, however, the declaration of
being partially unfit for work had the reassuring effect of knowing that they no
longer had to worry about finances. This contributed to setting priorities and
enabled them to “listen to their bodies”.

In the Netherlands, a meeting with an occupational physician takes place once
an employee is on sick leave for six weeks or when a chronic illness has been
detected. Participants were well aware that the occupational physician was hired
by the employer. In their perception, the physician was obviously focused on them
being able to function at work, rather than on their broader well-being.

I no longer have the idea that I have to work no matter what it takes. Now I
know that in case I cannot work anymore because of a relapse there will always
be a financial safety net. And I don’t push myself any longer, I would rather listen
to my body. (Participant 2)

I have the idea that occupational physicians can never be neutral because
they are paid by the company. That’s my view though. She treated me well but
it was not like she understood me. She didn’t really listen to me, especially the
psychological part, which is also quite invisible and therefore very difficult. I

MS was a limiting factor when it came to work flexibility. Participants who received
a partial benefit indicated that this type of benefit took away the motivation to
take on a better paying position, because their benefit would then be reduced.
Also, one participant stated that in order to qualify for a higher position one has
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to give something extra and this extra is precisely the problem for those living
with MS. Participants who were fully employed also indicated that they would
find it difficult to change employer. A new job would endanger the precarious
balance and the relatively secure financial situation achieved in their current job.
Moreover, the unpredictable course of MS would make this even more of a leap
into the unknown.
I would find it scary to start a new job now. In that case, you have to start with
a one-year contract. If something happens in that year… I’ll lose everything. I
mean, I currently have really good disability insurance. What I don’t want is that
everything falls apart. (Participant 17)

Discussion
The aim of this study was to gain insights into the meaning of work in the
everyday lives of people with RRMS, and the barriers and facilitators to staying in
work. The narratives in our study showed that for people with RRMS, continuing
to work was the result of a dynamic process that they could partly influence and
that can be described as living in a state of precarious balance that can easily be
disturbed. The analysis of the narratives yielded several themes that influenced
this balance. Since we focused on people who are still working, the analysis
particularly revealed themes that facilitate employment and to a lesser extent the
impeding factors.
The first theme, becoming familiar with the disease, indicates that the diagnosis
of MS marks the beginning of a voyage of discovery in which individuals have to
refamiliarize themselves with their own body. How people deal with the diagnosis
of MS is considered an important factor for job retention. Hitherto, however, this
process has been approached as merely a cognitive and psychological matter (2023). The lived relation to one’s own body has rarely been thematized. Our study
agrees with other qualitative studies on the experience of MS that highlight that
in everyday life mind and body cannot be separated (24–29). Our participants
indicated that they had managed – by trial and error – to learn “to listen to their
(changed) body” and considered this vital to continue working in a sustainable
way and not to overburden themselves. Similar experiences have been described
in the literature using the concept of body awareness: the felt and immediate
experience of one’s own body (17,30). Several studies show that improved body
awareness of people with a chronic disease may change their attitude to their
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own body, enhances their ability to listen to bodily symptoms and increases their
sense of control (31–33). Our study emphasizes the importance of the MS nurse or
a psychologist in this respect, and indicates that the occupational physician could
play a more supportive role than he or she currently does.
Our findings corroborate quantitative studies that have established that receiving
symptom-stabilizing treatment supports job retention (34,35). Due to the
medication, the unpredictable body became slightly less unpredictable. This
supported the participants in making the necessary adjustments. Participants in
our study saw the management of expectations in their professional relationships
as their own responsibility. Being open about what the disease meant for them was
a prerequisite for receiving the understanding they sought from colleagues and
superiors, in particular from their line manager. Sweetland et al. (2007) describe
two key needs of people with MS for vocational rehabilitation services: managing
performance and managing expectations (11). Our study underlines the importance
of these two issues as well for job retention among people with MS.
The third theme shows overlap with other studies that emphasize the key role of
the line manager in, and the positive impact of early disclosure on maintaining
employment status (36–39). The way that our participants described the role of
an understanding line manager is in line with the assertion of Beatty and Joffe
(2006) that compassionate line managers are important in accommodating
employees with chronic illnesses (40). Compassion means that line managers are
aware of both job-related and psychological effects of chronic illness, in particular
its variable and long-term nature and that they respect an employee’s autonomy
and individuality. What our study adds is that compassion should be accompanied
with realism. A line manager should make a realistic assessment of both the
employees capabilities and their limitations. Employees with MS are dependent
on their line manager in several respects, and trust is an essential prerequisite for a
sustainable working relationship. Dejours and Gernet (2012) have emphasized the
importance of the building of trust within the context of work (41). Researchers
studying employment and RRMS should take these relational aspects into account
in their work.
Employment of people with MS has been described as a cost-benefit economy;
the benefits should outweigh the costs, both figuratively and literally (42). The
narratives demonstrate the inherent challenges of finding a balance between
creating a work role that provides job satisfaction and one that respects the
employee’s current capacities. This is in line with current literature on self-efficacy
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and work ability (5, 43). Also, the changed meaning of work as described by the
participants confirms the idea that people with a chronic condition often shift
from objective to subjective measures of career success (40).
Long-term financial stability appears to be an important source of motivation
for people with RRMS to do everything possible to remain at work. Although
providing stability is the goal of Dutch social legislation, some of the narratives
show the unintended effect of the rule that the height of the (partial) benefits is
based on the last earned salary. As a result, people are inclined to go beyond their
limits, thereby risking overburdening and an early departure from the work force.
Other participants indicate that their partial benefits limit flexibility, and as such
interfere with experiencing work as meaningful. This can have a detrimental effect
on the cost-benefit balance. This issue should be further investigated, taking into
account the (inter)national context of the social security system.

‘Always looking for a new balance’ : interview study

responsibilities and educational levels. The majority of the participants worked in
health care, education, and social services and 12 were highly educated. Thirteen
participants worked in an office environment but the type of job responsibilities
varied greatly. Third, the sample size was relatively small and varied greatly in
terms of years since the diagnosis. Nevertheless, the data reached saturation (i.e.,
no new themes emerged in the later interviews).
Our study shows that people with a diagnosis of relapsing-remitting Multiple
Sclerosis have to refamiliarize themselves with their own body in a meaningful
way to be able to continue their work. Medication that stabilizes symptoms can
support people with MS in making the necessary adjustments in their private and
working life. A trusting relationship with the line manager is vital to be able to
remain at work. Additionally, a balance between being adequately challenged by
work, while simultaneously having the capacity to meet work demands is needed,
as is long-term financial stability.

For people with MS, remaining in the workforce is a dynamic process that requires
a number of interacting factors. For example, an understanding line manager can
enable individuals to develop an understanding of the impact of their diagnosis
on their work activities, and can support any necessary adjustments. The duration
and shape of this process varies, but its start should come shortly after the
diagnosis. Whereas for some reducing the work pressure is sufficient, for others
it is necessary to stop working entirely for some time. Also, meaningful work and
financial reward are a prerequisite for the required commitment. The current
sample varied greatly in terms of years since MS diagnosis. Our findings show that
the process of balancing continues throughout their careers. Indeed, symptoms
may change suddenly, as may the work environment. Our findings suggest
that there is no one size fits all solution for job retention for people with MS.
However, they do provide a direction for rehabilitation practices. Rehabilitation
professionals often focus on physical rehabilitation and functional aspects of
the body (44,45). Our study shows that processes of meaning-making and body
awareness should also be addressed. This would enable the identification of
appropriate interventions.

7

We identified three limitations of our study. First, the results are only applicable
to a specific sub-type of MS, namely RRMS. The participants in this study had few
overt disabilities and suffered primarily from fatigue and cognitive limitations. Our
findings may not apply to more physically disabled people, such as patients with
secondary progressive or primary progressive MS. Second, our findings may not
be generally applicable to the working population, that is, to other types of job
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Abstract

Introduction

Background: Job loss is common in multiple sclerosis (MS) and is known to
exert a negative effect on quality of life. The process leading up to job loss
typically includes negative work events, productivity losses and a need for
accommodations. By using active coping strategies job loss may be prevented or
delayed.

Multiple Sclerosis (MS) is an unpredictable, chronic disease affecting the central
nervous system and is often diagnosed in young adulthood (1). These are the
prime years for developing and maintaining a working career. Several studies
observed that more than half of the MS patients lose their jobs in the years
following diagnosis (2, 3). The reasons for job loss are multi-faceted and depend
on a mix of demographic, personal, disease-related and work factors (4-9). Recent
studies have focused on the process of job loss in MS patients by monitoring the
occurrence of negative work events and the use of accommodations (4, 10-12).
As may be expected, both negative work events (e.g. formal discipline or verbal
criticism for errors) and accommodations (e.g. physical aids) were found to be
more common among employed MS patients than among healthy employees
(12). The presence of negative work events and accommodations were associated
with measures of ambulation, cognition and depression in MS (4). Among other
variables, reporting a negative work event was found predictive of future job loss
in MS patients (10). This confirms the importance of monitoring the vocational
situation of MS patients.

Objective: Our goal was to examine negative work events and accommodations in
relation to coping strategies in employed relapsing remitting MS patients.
Methods: Ninety-seven MS patients (77% females; 21-59 years old) completed
questionnaires concerning the patient’s work situation, coping strategies,
demographics, physical, psychological and cognitive functioning. Forward binary
logistic regression analyses were conducted to examine coping strategies and
other (disease) characteristics predictive of reported negative work events and
accommodations.
Results: Nineteen per cent of the employed MS patients reported one or more
negative work events, associated with a higher use of emotion-oriented coping
and more absenteeism. Seventy-three per cent reported using one or more
work accommodations, associated with a higher educational level and more
presenteeism. MS patients reporting physical changes to the workplace employed
more emotion-oriented coping, while flexible scheduling was associated with
task-oriented coping.
Conclusion: Emotion-oriented and task-oriented coping strategies are associated
with negative work events and the use of accommodations.
Keywords: Multiple Sclerosis – Work – Coping – Negative work events – Work
accommodations – Cognition
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Coping strategies play an important role in health and well-being and refer to
cognitive and behavioural efforts used to deal with stressful situations. The most
common distinction is between task-oriented coping and emotion-oriented
coping. The first is aimed at solving a problem, cognitively restructuring a problem
or attempts to alter the situation. Emotion-oriented coping refers to self-oriented
emotional reactions aimed to reduce stress, e.g. emotional responses, selfpreoccupation and fantasizing (13). An additional distinction is between active
and avoidant coping strategies, with the latter referring to activities and cognitive
changes aimed at avoiding the stressful situation.
Previous studies have shown that emotion-oriented and avoidance strategies
are generally maladaptive in chronic disease, while task-oriented coping is
associated with better adjustment (14-17). In a five-year follow-up study, recently
diagnosed MS patients used fewer task-oriented and fewer emotion-oriented
coping strategies in comparison with healthy controls. These coping styles further
decreased in MS patients after five years (18). One of the few MS studies examining
employment in relation to coping strategies found that disability pensioned MS
patients employed more social support for instrumental reasons, focused more
on emotions, and showed more behavioural disengagement than MS patients
still working at the five-year follow-up (18). While some of these strategies may
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enhance patients’ lives, too much focus on emotions and disengagement may
lead to negative work outcomes. In another study among women with MS,
maladaptive behavioural disengagement and substance use were, among other
variables, related to being unemployed (19).
In order to provide more insight in the process of job loss and related coping
strategies, the current study examined the prevalence of negative work events
and accommodations in employees with relapsing-remitting MS, and their
associations with coping strategies. Possible associations with vocational,
demographic and clinical characteristics were also examined. We hypothesized
that negative work events are associated with dysfunctional coping styles (i.e. less
task-oriented and more emotion-oriented and avoidance-oriented coping), while
the use of accommodations is associated with functional coping strategies (i.e.
more task-oriented and less emotion-oriented and avoidance-oriented coping).

Methods
Participants
A total of 171 MS patients were recruited in the context of the MS@Work study via
MS outpatient clinics in the Netherlands, a three-year follow-up study in Dutch
patients with relapsing-remitting MS (20). Inclusion criteria for the main study
included (a) a diagnosis of relapsing-remitting MS according to the PolmanMcDonald criteria 2010 (21), (b) 18 years and older and (c) currently employed
or within three years since their last employment. Patients with co-morbid
psychiatric or neurological disorders, substance abuse, neurological impairment
that might interfere with cognitive testing or unable to speak and/or read Dutch
were excluded from the study. We included 97 patients (77% females; 21-59 years
old) who reported having a part-time or full-time paid job (N=135/171), were not
currently on sick leave (N=108/135) and who completed the Coping Inventory
for Stressful Situations (CISS) (N=97/108). They completed online questionnaires
and underwent neuropsychological and neurological examinations (data not
currently available). The study was approved by the Medical Ethical Committee
Brabant (NL43098.008.12 1307) and the Board of Directors of the participating MS
outpatient clinics. All participants provided written informed consent.

Vocational assessment
All participants completed a general questionnaire regarding demographics,
disease characteristics, characteristics of current and previous jobs, absenteeism
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and presenteeism (i.e. self-reported influence of MS on work productivity).
Questions pertaining to negative work events and accommodations were
adapted from the Buffalo Vocational Monitoring Survey (4, 10-12, 22). Six negative
work events were specified and participants were asked to indicate whether they
experienced such an event in the past three months. A list of 37 possible job
accommodations was provided and participants were asked to indicate whether
the accommodation was used at that time.

Clinical assessment
Participants completed the physical functioning items from the Short Form36 Health Survey (23). The Multiple Sclerosis Neuropsychological Screening
Questionnaire was used to measure self-reported problems with cognitive and
neuropsychiatric functioning (24). Self-report measures of anxiety and depression
were obtained using the Hospital Anxiety and Depression Scale (25). The Modified
Fatigue Impact Scale (26) was used to assess the impact of fatigue on daily
functioning. The CISS (13,27) was used to examine preferred coping strategies in
stressful or upsetting situations. This questionnaire examines three main coping
strategies, i.e. task-oriented coping, emotion-oriented coping and avoidanceoriented coping.

Statistical analysis
SPSS for Windows (release 23.0) was used for data analysis. MS patients were
categorized as reporting or not reporting the presence or use of negative work
events or accommodations. Due to skewed distributions, group differences in
coping strategies, demographic, vocational and clinical characteristics were
analysed using non-parametric Mann-Whitney U and Chi-squared tests. Binary
logistic regression analysis (forward likelihood ratio method) was used to examine
predictors of reported negative work events (i.e. reporting/ not reporting
negative work events) and reported accommodations (i.e. reporting/not reporting
accommodations). As predictors we included variables that significantly differed
between groups.
The accommodations were categorized in six types of accommodations (12). On
an exploratory basis we examined group differences in coping styles between MS
patients reporting or not reporting the use of a certain type of accommodation,
using Mann-Whitney U-tests and t-tests when appropriate. Due to the exploratory
nature of this study, we used a lenient level of statistical significance of p £ 0.05
(two-sided).
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Figure 1. percentage of patients reporting a specific negative work event.

Figure 1. percentage of patients reporting a specific negative work event.

Vocational assessment
The majority of the MS patients (83%) had a professional, administrative or
management job. The others performed skilled manual labour. The participants
worked for 29.7 ± 9.8 hours per week, ranging from 12 to 55 hours. In comparison,
in 2010 the Dutch employed labour force worked for 34.4 hours per week, with
women working 28.4 hours per week (Dutch Central Bureau of Statistics; www.cbs.
nl). The majority of MS patients (81%) use immunomodulatory drugs. Regarding
negative work events, 19% (N=18) reported one or more negative work events,
with 14% (N=14) reporting one negative work event, 3% (N=3) reporting two
events and 1% (N=1) reporting three events. Figure 1 displays the percentage of
MS patients reporting a specific type of negative work event.
Regarding accommodations, 73% (N=71) reported using one or more
accommodations. The number of accommodations ranged from 0-18, with a
median number of 2.0 accommodations. The percentage of MS patients endorsing
a specific type of accommodation is displayed in Figure 2.
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Regarding accommodations, 73% (N=71) reported using one or more accommodations. The
number of accommodations ranged from 0-18, with a median number of 2.0 accommodations.
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Negative work events vs. no negative work events
There were no group differences in most vocational characteristics, demographics,
physical and psychological functioning (for more details see Table 1). Patients who
experienced one or more negative work events, reported more cognitive problems
(U=488.0, p=0.04) and employed more emotion-oriented coping (U=487.5,
p=0.04) than patients who experienced no negative work events. Furthermore,
absenteeism (U=615.0, p=0.03) and presenteeism (U=415.0, p=0.004) were higher
in the group experiencing one or more negative work events.
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Accommodations vs no accommodations
There were no group differences in most vocational and demographic
characteristics, coping strategies, physical, cognitive and psychological
functioning. Educational level (U=687.5, p=0.05) and presenteeism (U=627.5,
p=0.01) were higher in MS patients using accommodations versus those not
using accommodations. When looking more closely into coping strategies and
specific types of accommodations, we found that MS patients reporting physical
changes to their workplace employed more emotion-oriented coping (t(df )=2.22 (95), p=0.03), while patients who used flexible scheduling used more taskoriented coping (U=709.5, p=0.01) than patients who did not report this type
of accommodation.
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8.3.2 Negative work events vs. no negative work events
There were no group differences in most vocational characteristics, demographics, physical and
psychological functioning (for more details see Table 1). Patients who experienced one or more
negative work events, reported more cognitive problems (U=488.0, p=0.04) and employed more
emotion-oriented coping (U=487.5, p=0.04) than patients who experienced no negative work
events. Furthermore, absenteeism (U=615.0, p=0.03) and presenteeism (U=415.0, p=0.004)
were higher in the group experiencing one or more negative work events.
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Table 1: Group differences between MS patients reporting and not reporting negative work events.

Gender (% females)
Age
Use of immunomodulators (%)
Educational level (median)

a

Years in current positionb

Negative work events
(N=18)

No negative work events
(N=79)

p value

78%

77%

p = 0.96

42.8 (10.6)

41.9 (9.1)

p = 0.54

89%

80%

p = 0.37

4.5

4.0

p = 0.80

6.9 (6.3)

9.0 (8.3)

p = 0.39

Years with current employer

14.3 (10.1)

11.8 (8.3)

p = 0.42

Number of paid hours

30.7 (8.4)

29.5 (10.2)

p = 0.59

Absenteeism

d

2.4 (6.3)

0.1 (0.7)

p = 0.03

Presenteeisme

3.4 (1.7)

2.4 (1.6)

p = 0004

Use of accommodations (%)

89%

70%

p = 0.10

Number of accommodations (median)

3.0

2.0

p = 0.09

c

Disease duration in years

A binary logistic regression analysis (forward likelihood ration method) was
conducted to identify independent predictors of accommodations. Only variables
that demonstrated a significant difference between groups, were entered, i.e.
educational level and presenteeism. The final model (Cox & Snell R²= 0.12) included
educational level (p=0.04; B(SE)= 0.34(0.17); CI: 1.01 -1.93) and presenteeism
(p=0.02; B(SE)=0.54(0.22); CI: 1.10-2.66). The model correctly classified 76% of the
cases.

Discussion
Job loss is common in MS patients and may be prevented or delayed when
identifying risk factors. The current study examined the occurrence of negative
work events and accommodations in employed Dutch MS patients and associated
coping styles. We hypothesized that negative work events and accommodations
would be associated with dysfunctional and functional coping styles respectively.
Our hypotheses were partly confirmed in that more negative work events were
associated with a higher use of emotion-oriented coping. MS patients reporting
physical changes to the workplace employed more emotion-oriented coping,
while flexible scheduling was associated with task-oriented coping.

9.0 (6.9)

8.1 (7.0)

p = 0.49

SF-36 PF scale score

78.1 (22.6)

77.7 (21.7)

p = 0.99

MSNQ patient report

23.9 (10.9)

18.8 (8.7)

p = 0.04

HADS depression

3.1 (2.5)

2.8 (2.4)

p = 0.67

HADS anxiety

6.2 (3.5)

4.8 (2.8)

p = 0.14

MFIS total

37.1 (17.2)

32.1 (14.8)

p = 0.24

CISS task-oriented coping

60.6 (9.1)

57.9 (8.9)

p = 0.12

CISS emotion-oriented coping

42.4 (12.8)

35.4 (9.8)

p = 0.04

Negative work events

CISS avoidance-oriented coping

43.7 (10.3)

46.2 (9.4)

p = 0.24

We found that 19% of the MS patients reported one or more negative work events,
with ‘verbal criticism for errors’ being the most frequently mentioned, followed
by a ‘decrease in scheduled work hours’. In previous research, 30-33% of the
employed MS patients reported negative work events (4,12). This percentage may
be higher because of the inclusion of progressive MS patients in these studies.

Means (±standard deviation) are reported; Mann-Whitney U or Chi-squared tests were used to examine group differences; MS: multiple
sclerosis; a Educational level ranges from one (up to six years of primary education) to eight (postdoctoral); b Negative work events: N=14,
No negative work events: N=57; cNegative work events: N=14, No negative work events: N=51; dAbsenteeism: hours absent in the last
seven days due to MS; ePresenteeism: degree of influence of MS on productivity in the last seven days (1-10); SF-36 PF: Short Form-36
Health Survey Physical Functioning; MSNQ: Multiple Sclerosis Neuropsychological Screening Questionnaire; HADS: Hospital Anxiety and
Depression Scale; MFIS: Modified Fatigue Impact Scale; CISS: Coping Inventory for Stressful Situations.

Predictors of negative work events and accommodations
A binary logistic regression analysis (forward likelihood ratio method) was
conducted to identify independent predictors of negative work events. Only
variables that demonstrated a significant difference between groups, were entered,
i.e. self-reported cognitive functioning, emotion-oriented coping, absenteeism
and presenteeism. The final model (Cox & Snell R²=0.13) included emotionoriented coping (p=0.02; B(SE)= 0.06(0.03); CI: 1.01-1.13) and absenteeism (p=0.07;
B(SE)=0.32(0.17); CI: 0.97-1.93). The model correctly classified 86% of the cases.
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Frndak and colleagues (2015) found that specifically ‘verbal criticism for errors’
and ‘formal discipline’ distinguished MS patients who later lost their jobs, from
patients that maintained employment (10).
MS patients who experienced negative work events, also reported more
absenteeism and presenteeism, worse cognitive functioning and more emotionoriented coping as compared with MS patients reporting no negative work
events. In a logistic regression model, increased use of emotion-oriented coping
and more absenteeism were most predictive of negative work events. The aim of
emotion-oriented coping is to reduce stress, and is oriented toward managing
the emotions that accompany the perception of stress instead of dealing with
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the stressor itself. Reactions include emotional responses, self-preoccupation and
fantasizing (13). Emotion-oriented coping is generally considered dysfunctional
when coping with the consequences of a chronic disease, and is related to
unemployment (14-16, 18). It should be noted that certain types of emotionoriented coping, such as distancing, can have alleviating outcomes for a short
period of time when stressors seem to be uncontrollable (28). Whereas taskoriented coping mechanisms may allow an individual greater perceived control
over their problem, emotion-oriented coping may lead to a reduction in perceived
control. In this cross-sectional design, it is unclear whether the patient’s emotionoriented coping style preceded the negative work event, or represented a
reaction to a seemingly uncontrollable stressor. Unexpectedly, task-oriented and
avoidance coping were unrelated to negative work events. Perhaps changes in
these types of coping occur later in the process of job loss.
MS patients reporting negative work events also reported higher levels of
absenteeism and presenteeism, with absenteeism being most predictive of
negative work events. It seems intuitive that absenteeism is related to negative
work events. A ‘decrease in scheduled work hours’ might be a reaction to the
employee calling in sick on a frequent basis. To further examine this relation, we
need to monitor absenteeism over a longer period of time.
Interestingly, variables that were previously found to be related to negative
work events, such as slower ambulation and greater depression were unrelated
in the current study (4). In this respect it should be noted that we used different
instruments and that previous study included progressive MS subtypes.
Consistent with the study by Benedict and colleagues (2014), (4) MS patients
reporting negative work events also reported more cognitive problems. Selfreported cognitive performance was however not included as a main predictor of
negative work events, as the final model favoured emotion-oriented coping and
absenteeism. In a future study it is best to include actual cognitive performance,
particularly the Symbol Digit Modalities Test, which was the most discriminating
cognitive task in distinguishing between Work-Stable and Work-Challenged MS
patients (22).

Work accommodations
Concerning accommodations we found that 73% of the patients in our sample
reported using one or more accommodations, with 53% of the patients using
flexible scheduling, in particular ‘being allowed to work from home’ and having
‘flexible work hours’. Physical changes to the workplace were reported by 47%,
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with ‘access to an air conditioner or fan’, ‘access to a refrigerator’ and ‘an ergonomic
work place/work station’ being most frequently reported. Cognitive aids were used
by 35% with ‘prioritized job assignments’ being the most frequently reported. The
median number of used accommodations (2.0) is relatively high, and comparable to
the number of accommodations used by MS patients prior to job loss in the study
by Frndak et al. (2015) (10). However, as the current study did not include a control
group of healthy employees, we should be careful in drawing any conclusions.
We observed a higher educational level and more presenteeism in MS patients
using one or more accommodations compared with those not reporting
accommodations. Both variables were significant predictors of accommodations
in a logistic regression model. In 2008-2009 many employers in the Netherlands
stimulated working remotely (‘het nieuwe werken’) creating the option for their
employees to work in an efficient manner independent of time and place (29).
The most frequently mentioned type of accommodation (‘flexible scheduling’) is
compatible with this type of working. Remote working is also more common in
the type of jobs corresponding with a higher educational level, which may explain
the observed relation between educational level and accommodations. Another
possibility is that higher educated persons are more aware of the possibility to ask
for appropriate accommodations at their workplace. It is worthwhile to educate
MS patients about this option.
More presenteeism in the past week, i.e. a higher influence of MS-related symptoms
on productivity while at work, was also related to the use of accommodations. This
relation was found while none of the physical, cognitive or psychological variables
was related to the use of accommodations.
The concept of presenteeism combines the perceived effect of all MS-related
symptoms on work productivity. In relapsing-remitting MS patients, relations were
found between presenteeism and increased disability, fatigue, depression, anxiety
and reduced quality of life (30). It makes sense that more accommodations are
needed when disease-related symptoms have an increased perceived influence on
work productivity. The observation that presenteeism was higher in MS patients
using accommodations versus those not using accommodations may suggest
that the accommodations fail to fully compensate for the negative effects of MS
on productivity. Presenteeism may provide an interesting additional measure for
vocational monitoring purposes. It should be noted that based on our current
experience the Buffalo Vocational Monitoring Survey (4, 10-12, 22) applies well to
the Dutch situation.
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Although no relations were found between coping styles and the use of
accommodations in general, we found more emotion-oriented coping in patients
reporting physical changes to their workplace. Many of the frequently reported
physical accommodations, i.e. ergonomic work stations, access to a refrigerator
or fan, are often already available at the workplace. They mostly do not require a
personal request from the employee. Physical accommodations were previously
found to be more common in MS patients prior to job loss compared with MS
patients who retained their job (10) and may reflect increased disease severity.
Their use may trigger negative illness perceptions, e.g. patients considering their
illness as a serious condition and having a diminished sense of control, which is
related to more emotion-oriented coping (28). This is purely hypothetical and
needs to be further explored in a larger sample monitored over time.
We observed more task-oriented coping in patients who used flexible scheduling.
In order to realize and maintain flexible scheduling in a work situation, effective
communication is needed between the employer, employee and colleagues. In
the study by Frndak et al. (2015) (10) flexible scheduling was used to a similar
degree by healthy controls and MS patients and seems to represent a ‘healthy’
work situation. A task-oriented coping style on the employee’s side is beneficial
in this situation, and possibly reflects a higher sense of self control. A study in
chronic fatigue syndrome found that patients feeling a sense of control over their
illness are less likely to engage in avoidant coping and more readily utilize taskoriented coping, relating to better health outcomes (17).

Coping strategies in relation to negative work events

Conclusion
In summary, we found that the use of emotion-oriented coping was related
to both negative work events and a higher usage of physical changes to the
workplace, while more task-oriented coping was observed in patients using
flexible scheduling. Although causal relations remain unclear, this study provides
preliminary evidence for the beneficial effect of a more task- and less emotionoriented coping style in the work situation. In the current sample, coping styles
seem more influential in workplace challenges than self-reported cognition,
physical abilities, fatigue and depression. Coping styles can be learned and
have been successfully trained in the past in relation to work (35). Longitudinal
studies on work and coping in the MS population are needed and may open
the possibility to (internet-based) interventions focused on enhancing adequate
coping styles and targeting negative illness perceptions. In addition, employees
might benefit from adequate information about requesting the appropriate
work accommodations.

8

Limitations
The current study lacks a healthy control group and therefore we cannot be
certain whether the reported negative work events and accommodations are
related to having MS. Also, the study would benefit from including a battery of
neuropsychological and neurological tests to examine cognitive and physical
functioning in a more objective manner. Lastly, the current study has a crosssectional design while it would be very informative to examine coping styles
in relation to clinical changes and work problems over time. In the CISS, coping
styles are viewed as a personality trait or preferred style of dealing with stressful
situations. Nevertheless, coping styles may change over time in MS patients (18)
and were found to be related to disease course (31), exacerbations (32), depression
(33) and executive functioning (34).
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Abstract

Background

Background: The aim of this study was to examine whether work capabilities
differ between workers with Multiple Sclerosis (MS) and workers from the general
population. The second aim was to investigate whether the capability set was
related to work and health outcomes.

Work participation is important from both a societal and personal perspective. In
many European countries greater and prolonged work participation is necessary
to meet the economic and social demands of an aging society (1, 2). This means
that it is important to invest in keeping both ageing and disabled workers
engaged with the labour market. From a personal perspective, work offers not
only financial benefits, but also the ability to use knowledge and skills and to have
meaningful contacts with others (3, 4).

Methods: A total of 163 workers with MS from the MS@Work study and 163
workers from the general population were matched for gender, age, educational
level and working hours. All participants completed online questionnaires
on demographics, health and work functioning. The Capability Set for Work
Questionnaire was used to explore whether a set of seven work values is
considered valuable (A), is enabled in the work context (B), and can be achieved by
the individual (C). When all three criteria are met a work value can be considered
part of the individual’s ‘capability set’.
Results: Group differences and relationships with work and health outcomes
were examined. Despite lower physical work functioning (U=4250, p=0.001),
lower work ability (U=10591, p=0.006) and worse self-reported health (U=9091,
p≤0.001) workers with MS had a larger capability set (U=9649, p≤0.001) than the
general population. In workers with MS, a larger capability set was associated with
better flexible work functioning (r=0.30), work ability (r=0.25), self-rated health
(r=0.25); and with less absenteeism (r=-0.26), presenteeism (r=-0.31), cognitive/
neuropsychiatric impairment (r=-0.35), depression (r=-0.43), anxiety (r=-0.31) and
fatigue (r=-0.34).
Conclusions: Workers with MS have a larger capability set than workers from the
general population. In workers with MS a larger capability set was associated with
better work and health outcomes.
Keywords: Capability set for work; Health; Multiple sclerosis; Sustainable
employability; Work.

174

Multiple Sclerosis (MS) is a chronic disorder of the central nervous system, often
diagnosed in young or middle adulthood. MS is characterized by a wide range of
symptoms, including disturbances in motor, visual, sensory, autonomic systems
and fatigue (5). Work participation is compromised when an individual has MS.
Previous research showed that work participation decreased from 75-80% in the
early stages of the disease (Expanded Disability Status Scale (EDSS): 0-1) to less
than 5% in the very late stages of the disease (EDSS: 7-9) (6). Job sustainability
was found to be influenced by many different factors, including MS symptoms,
financial and personal considerations, attitudes towards work and the workplace
environment (7). Personal considerations and attitudes towards work that
stimulate job retention included, among others, ‘being interested in your work’,
‘being motivated’, ‘social interaction’ and ‘certainty about your capabilities’ (7).
The complexity of the costs and benefits of work must be taken into account as a
balance between work and other aspects in life is of great importance (8). It should
be noted that life outside work is also an important determinant of sustainable
employability (9). It seems that in order to stimulate work participation in patients
with MS, people should perceive their daily work as a valuable part of life and not
as a burden.
Van der Klink et al. (2016) (10) recently developed a model of sustainable
employability based on Sen’s capability approach (11). The following definition of
sustainable employability was formulated; ‘sustainable employability means that
throughout their working lives, workers can realize tangible opportunities in the
form of a set of capabilities. They also enjoy the necessary conditions that allow
them to make a valuable contribution through their work, now and in the future,
while safeguarding their health and welfare. This requires on the one hand a work
context that facilitates them, and on the other hand the attitude and motivation
to exploit these opportunities’. In this definition a set of capabilities refers to
valued aspects of work that workers are both enabled and able to achieve.
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Theoretically, having a larger capability set is linked to better quality of working
life and the achievement of valuable functioning, e.g. better work ability,
engagement and performance. Consequently, seven work values were identified:
(i) use of knowledge and skills, (ii) development of knowledge and skills, (iii)
involvement in important decisions, (iv) building and maintaining meaningful
contacts at work, (v) setting your own goals, (vi) having a good income and (vii)
contributing to something valuable (3). A new instrument was developed based
on Van der Klink’s model of sustainable employability, the ‘Capability Set for
Work Questionnaire’. This questionnaire represents an operationalization of the
‘capability set’ (3, 10). The questionnaire explores whether the set of seven work
values are considered valuable by the worker (A), are enabled in the work context
(B), and can be achieved (C). An individual work value is considered part of the
‘capability set’ of an individual worker when it is considered important (A), and the
workplace offers the opportunity to achieve the value (B), and the worker is able
to achieve the value (C). A larger capability set was associated with better work
functioning in a general working population (3).
Employment research in MS has had a large focus on demographic and diseaserelated factors while little evidence exists on the influence of the work context
(12) and one’s personal view of the importance of work and what one perceives
as valued aspects of work. Research on the mutual influence of MS and the
conditions necessary for sustainable employability may help to better understand
how to create an optimal situation so that workers with MS remain engaged in the
labour market.
The first aim of the current study was to examine whether the capability set
and work values of workers with MS differed from matched peers in terms of
importance, enablement and achievement. Additionally, discrepancies between
importance, opportunities and achievement within the individual work values
were examined exploratively. The second aim was to investigate whether the
capability set was related to work-related and health outcomes. We expected that
due to compromised health in workers with MS, work values cannot be achieved
as easily as in workers from the general population, which in turn would lead
to a smaller capability set in workers with MS. Additionally, we expected to find
conflicts between the importance, opportunities and actual achievement of work
values in workers with MS. Furthermore, we expected to find relations between a
larger capability set and better work and health outcomes.
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Methods
Design
A cross-sectional study design was used.

Participants
308 patients with MS were recruited in the context of the MS@Work study via MS
outpatient clinics in the Netherlands (13). Inclusion criteria for the current study
were (a) a diagnosis of relapsing-remitting MS (RRMS) according to the PolmanMcDonald criteria 2010 (14), (b) 18 years and older, (c) currently having a paid job
(d) completing the ‘Capability Set for Work Questionnaire’. Patients with co-morbid
psychiatric or neurological disorders, substance abuse, neurological impairment
that might interfere with cognitive testing or unable to speak and/or read
Dutch were excluded from the study. Five patients were excluded because of an
unclear diagnosis. A total of 72 patients with MS did not have a paid job. Another
68 workers with MS did not receive the Capability Set for Work Questionnaire,
because the questionnaire was added at a latter point in time to the MS@Work
study. This led to the inclusion of 163 workers with MS (77% females; median age
43.0, ranging from 24-64 years old). The group of 68 workers with MS who were
excluded due to missing Capability Set for Work Questionnaire-data did not differ
in terms of age, gender, educational level, disability level, disease duration and
work hours.
All workers with MS completed online questionnaires on work functioning and MS
symptoms, and underwent neuropsychological and neurological examinations
(methods and data to be reported elsewhere). We used data from a large survey
study meant to evaluate the construct validity of the Capability Set for Work
Questionnaire (3). The validation study used a panel agency to approach a
representative sample (N=1250) of the Dutch general working population. In the
current study we included 163 Dutch workers matched for gender, age, level of
education and working hours. More details about the survey study can be found
in Abma et al (2016) (3).

Ethical approval
The MS@Work study was approved by the Medical Ethical Committee Brabant
(NL43098.008.12 1307) and the Board of Directors of the participating MS
outpatient clinics. All subjects provided written informed consent. For the
panel study no ethical approval was necessary according to the medical ethics
committee of the University Medical Centre Groningen as it did not qualify for
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being tested according to the Dutch Medical Research Involving Human Subjects
act of 1998 (15).
The panel study was performed according to the guidelines of the Association
of Universities in the Netherlands (16). Participants provided online informed
consent (3). Both studies were performed in agreement with the Declaration of
Helsinki (17).

Measures
Work capabilities were examined using the Capability Set for Work Questionnaire
(CSWQ) in both groups. This questionnaire represents an operationalization of
the ‘capability set’ derived from the model of sustainable employability (3, 10).
The questionnaire explores whether a set of seven valued work aspects, are
considered valuable by the worker (A), are enabled in the work context (B), and
can be achieved (C). In relation to each of these seven valued work aspects the
worker is asked (A) ‘How important is <the value> for you?’ (B) ‘Does your work
offer the opportunities to achieve <the value>’ and (C) ‘To what extent do you
actually achieve <the value>?’ on a scale from 0 = ‘definitely not’ to 5 = ‘very
much’. An individual value is considered part of the capability set of an individual
worker when it is considered important (A) (score 4-5), and the workplace offers
the opportunity to achieve the value (B) (score 4-5), and the worker is able to
achieve the value (C) (score 4-5). The capability set can therefore encompass up
to seven values. An overall question for the capability for work was posed: ‘Taking
all things together, I think I have enough opportunities to remain working’, which
required a response ranging from 1 = ‘totally disagree’ to 5 = ‘totally agree’.
Education level was in both groups classified based on the Dutch classification
system, according to Verhage et al. (1964)(18). Education level was divided into
three levels; low, middle or high education. People were considered to have a low
level of education up to finishing low level secondary school. Middle education
corresponds with finishing secondary school at a medium level. People were
considered highly educated when they finished secondary school at the highest
level and/or obtained a college or university degree.
Work ability was in both groups examined using the item ‘current work ability
compared with the lifetime best’ of the Work Ability Index (WAI) (19). Possible
scores range from 0 = ‘completely unable to work’ to 10 = ‘work ability at its
best’. The use of a single item of the WAI has been shown to be valid and simple
indicator of work ability (20).
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Work functioning was examined in both groups with two subscales from the Work
Role Functioning Questionnaire 2.0 (Dutch Version) (WRFQ 2.0) (21): physical and
flexibility demands. The WRFQ 2.0 measures the perceived percentage of time
that physical and emotional problems impact certain work demands. Scores range
from 0-100, with higher scores indicating better work functioning.
Self-rated health was measured in both groups with a question from the Short
Form-12 (22): ‘In general, how would you rate your health?’. Response categories
ranged from 1 (very good) to 5 (very poor), which were recoded in a way that a
higher score represent a better self-rated health.
Working hours was measured in hours per week in both groups.
Absenteeism was measured using number of days absent from sickness in the past
3 months (in the general working population) or the number of days absent from
work in the past year (in workers with MS). In workers with MS absenteeism was
measured on an ordinal scale. 0 days, 1-3 days, 4-5 days, 6-10 days, 11-20 days, 20
days – 6 weeks, 7-13 weeks, 3-6 months, 6 months- 1 year, or not applicable. It was
not possible to compare this variable between groups, due to the use of different
scales. We did look at correlations between the capability set and the separate
measures of absenteeism.
Presenteeism was measured only in workers with MS and represents the selfreported influence of MS symptoms on work productivity on a scale from 1-10
in which higher scores represent more influence of the MS symptoms on work
productivity. This question is part of the Work Productivity and Activity Impairment
Questionnaire (23).
Disability level in workers with MS was quantified using the Expanded Disability
Status Scale (EDSS) (24). Scores range from 0 (normal neurological exam) to 10
(death due to MS) and increment with steps of 0.5. The EDSS was assessed by
a neurologist during the neurological examination (as part of the MS@Work
study) at the outpatient clinic where the patient with MS is being treated. Scores
between 0-3.5 represent mild disability, 4.0-6.5 represent moderate disability and
scores of 7.0 and above are seen as a severe level of disability (6).
Cognitive and neuropsychiatric functioning was measured in workers with MS using
the Multiple Sclerosis Neuropsychological Screening Questionnaire (MSNQ) (25).
Scores range from 0-60 and higher scores are indicative of greater subjective
cognitive and neuropsychiatric impairment.

179

9

Chapter 9

Information processing speed was examined using the Symbol Digit Modalities Test
(SDMT) (26) in workers with MS. The SDMT was administered by a trained research
nurse or (neuro)psychologist during a cognitive examination (as part of the MS@
Work study) at the outpatient clinic where the patient with MS is being treated.
The SDMT is often used as an indicator of cognitive functioning in MS (27). Possible
total scores range from 0-110. Higher scores indicate better performance. Z-scores
were retrieved from the SDMT manual, Z-scores below -1,5 were considered
indicative for an impairment in information processing speed (26).
Anxiety and depression were examined in workers with MS using the Hospital
Anxiety and Depression Scale (HADS) (28). Possible scores per domain, i.e. anxiety
or depression, range from 0-21 and scores at or above 8 are considered indicative
of major depression or generalized anxiety disorder as validated in MS (29).
Fatigue impact was measured in workers with MS using the Modified Fatigue
Impact Scale (MFIS) (30). This scale assesses the impact of fatigue on daily
functioning in physical, cognitive, and psychosocial dimensions. Possible total
scores range from 0-84. Total scores at or above 38 are considered indicative of
MS-related fatigue (31).

Statistical analysis
SPSS for Windows (release 23.0) was used for data analysis. Workers from the
general population were matched with workers with MS using fuzzy case-control
matching for gender (tolerance = 0), age (tolerance = 8), working hours (tolerance
= 5) and level of education (tolerance = 1). Differences in demographics, self-rated
health, work ability, work functioning and capability aspects between workers
with MS and the general working population were analysed using parametric
or non-parametric tests. Additionally, using Wilcoxon Signed Rank Tests, we
examined discrepancies between the importance of each value (A), whether the
value was enabled (B) and whether the person was able to achieve the value (C),
but only for important values (score 4-5). Spearman’s rho correlation analyses
were performed to examine whether the capability set and overall capability item
were related to measures of work functioning and health. Correlation coefficients
between 0.15 – 0.29 were interpreted as weak, 0.3-0.59 were interpreted as
moderate and 0.6-1 were interpreted as strong (32). To correct for multiple testing
a Bonferroni correction was used for the interpretation of statistical significance.
Due to the exploratory nature of the analyses for discrepancies between A, B and
C, a p value of 0.01 was considered trend significant.
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Results
Demographics, work and self-reported health
The MS sample and the matched group included especially females (77%) in their
early forties (see Table 1). The majority of workers with MS were employed in
office and administrative support (22%), the healthcare sector (15%), education,
training and library (9%) and business and financial services (8%). The majority
of workers from the general population were employed in the healthcare sector
(26%), education (7%), the retail industry (7%) and other business services (7%)
(note; in 17% type of work was reported as ‘other’ and not further specified). The
majority of workers with MS reported 1-3 days absent (27%), 0 days (24%) and
4-5 sick days (16%) in the past year. In the general population the median days
called in sick was 0 (IQR = 0), with 76.5% of the general population reporting no
absenteeism in the past three months.
The data on demographics, self-rated health, work ability and work functioning
in workers with MS and workers from the general population are presented in
Table 1.
There were no group differences in gender, age, educational level, number of work
hours or work functioning in terms of flexibility. In both groups, males worked
significantly more hours than females. Work hours were equally distributed based
on educational level, and age within and between both groups. Workers with MS
rated their health, work ability, and physical work functioning lower than workers
from the general population (Table 1). Disease characteristics of workers with MS
are shown in Table 2. A total of 91.5% of the workers with MS had a mild disability
level (EDSS:0-3.5) and 8.5% had a moderate disability level (EDSS:4.0-6.5). A total
of 73% of the workers with MS received Disease Modifying Treatment (DMT).
Based on the scores on the SDMT 2.5% of the workers with MS had an impairment
in information processing speed. Within workers with MS, 11.7% reported scores
indicative for a major depression, and 25.2% reported scores indicative for a
general anxiety disorder. Scores indicating the presence of MS-related fatigue
were reported by 42.3% of the workers with MS.
In the group of workers from the general population 26.4% reported having a
chronic disease, ranging from problems with the human musculoskeletal system
(17.2%; e.g. rheumatoid arthritis) to respiratory tract disorders (8.0%; e.g. Chronic
Obstructive Pulmonary Disease).
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182

8.3
53.9

183

19.0

Note: IQR: Inter Quartile Range, SD: Standard Deviation.

12.0

5.0
Anxiety (0-21)

9

Information processing speed (0-110)

5.0

2.0
Depression (0-21)

33.7
4.0

6.0
Disease duration (in years)

Cognitive and neuropsychiatric functioning (0-61)

1.0

10.0

2.0
Disability level (1-10)

Fatigue Impact (0- 84)

31-75

1-51

0-73
15.4

0-21

0-14

0-6

0-31

Min-Max
SD

Workers with MS (N=163)

Mean
IQR
Median

0-100
25.0
85.0
75.3
Work Functioning Flexibility (scale 0-100)a

0-100
35.6
90.0
77.4
Work Functioning Physical (scale 0-100)a

0-10

44.2%
High (%)

Table 2: Disease characteristics of workers with MS

16.7-100
20.8
87.5
81.3

25-100
15.0
100.0
89.9

5-60

0-10
2.0

16.0
30.0

8.0
7.7

29.9
6-60

2.0
8.0
7.1

17.0
30.0
29.1
Number of work hours per week

Work ability (scale 0-10)a

41.7%
Medium (%)

Note: IQR; Inter Quartile Range. Although all data are non-parametric, mean scores are displayed to further clarify the distribution of the data. a Higher scores indicate better self-rated health, work ability, and work
functioning. *Bonferroni corrected p values ≤ 0.006 were considered significant.

0.46
10425.0

0.001*
4250.0

0.37

0.006*
10590.5

9091.0
35.0%
1-5
14.1%
Low (%)

Educational level

77.3%

42.5

3.0
2.9

43.0

Self-rated health (scale 1-5)a

1.0

50.3%

24-64
15.0

14.7%

76.7%

3.4

42.5

3.0

44.0

1.0

16.0

2-5

19-67

3.07

12520.5

<0.001*

0.22

0.89

13163.0
0.17

U

Test statistics

X2
Min-Max
IQR
Median
Mean

General working population (N=163)

%
Min - max
Median

IQR

Age

Associations between work capabilities and work and health outcomes are
presented in Table 5. Weak to moderate associations were found between a
larger capability and a larger overall capability item and better work and health
outcomes in workers with MS. In the general population a larger capability set
and a larger overall capability item were weakly to moderately associated with
better work ability.

Gender (female) (in %)

Associations between work capabilities, work and health outcomes

Workers with MS (N=163)

Discrepancies between being enabled (B) and actually being able to achieve (C)
the value were only found within workers with MS. Discrepancies were found in
two of the seven values; ‘development of knowledge and skills’ and ‘contributing
to something valuable’. In four values trend significant discrepancies were found
between being enabled (B) and actually being able to achieve (C). In all these
values workers with MS rated the opportunities at work higher than the extent to
which they were able to achieve these values.

Mean

Within each group we found significant discrepancies between the importance of
a value (A) that was considered important (score 4-5) and whether the person was
enabled (B) and able to achieve (C) the value (Table 4). In both groups, for every
work value the importance (A) was considered higher than being enabled in the
work context (B) and being able to achieve (C) the work value.

%

Differences between the importance (A), being enabled (B) and
being able to achieve (C) work values

Table 1: Demographic, self-rated health, work ability and work functioning findings in workers with MS and workers from the general population

A comparison of work capabilities in workers with MS and workers from the
general population is presented in Table 3. Many work values were rated as more
important (A), more enabled in the work context (B) and more able to achieve (C)
by workers with MS than workers from the general working population. Overall,
workers with MS had a larger capability set, and had a greater belief in sufficient
opportunities to continue working as measured with the overall item of the
CSWQ. Within each group, the value ‘use of knowledge and skills’ (in 85% and 67%
respectively) and ‘building and maintaining meaningful contacts at work’ (in 82%
and 62% respectively) were most often included in the capability set. The work
values ‘use of knowledge and skills’, ‘involvement in important decisions’, ‘having
a good income’ and ‘contributing to something value’ were more often included
in the capability set by workers with MS than in the capability set of workers from
the general population.

p

Work capabilities

0.89
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3.7

C. Able to achieve

3.8

C. Able to achieve

4.1

C. Able to achieve

3.8

C. Able to achieve

3.8

C. Able to achieve

4.1
3.9

B. Opportunities
C. Able to achieve

4.3

Overall item: Altogether, I think I have sufficient
opportunities to continue to work.

4.0

5.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

1

3

2

1

1

1

1

1

1

1

1

1

1

1

1

2

1

1

0

1

1

1

1

IQR

3.9

1-5

3.5
3.4

1-5
1-5

3.3
3.3

2-5
2-5

3.9
3.8

1-5
1-5

3.6
3.6

2-5
2-5

3.3
3.2

2-5
2-5

3.8

2-5

3.6

2-5
3.7

3.6

2-5

0-7

4.0

3-5

54%

4.0

1-5

39%

3.9

2-5

54%

4.1

1-5

68%

3.8

2-5

39%

4.1

1-5

49%

3.8

2-5

Mean

4.0

4.0

4.0

4.0

4.0

3.0

3.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

3.0

3.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

Median

0

4

1

1

1

1

1

0

1

1

1

1

0

1

1

1

0

1

1

1

1

0

1

IQR

1-5

0-7

1-5

1-5

1-5

1-5

1-5

2-5

1-5

1-5

1-5

2-5

1-5

2-5

1-5

1-5

1-5

1-5

1-5

1-5

1-5

1-5

2-5

Min-max

General working population (N=163)

4.3

67%

%

3-5

Min-max

9.1

16.7

2.5

8.7

15.9

2.6

14.9

X2

8476.0

9649.0

9660.0

8467.5

9733.5

8092.0

8276.5

12105.0

11152.0

10827.0

10734.0

10759.0

10433.0

10541.5

9136.5

8654.5

9066.5

11511.0

9802.5

11637.5

23190.0

22062.0

9823.0

U

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

0.41

0.11

0.03

0.007

0.005

0.003

0.001*

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

0.11

0.33

<0.001*

0.42

<0.001*

<0.001*

<0.001*

<0.001*

p

<0.001*

<0.001*

0.002*

Test statistics

Note: IQR: Inter Quartile Range. Although all data are non-parametric, mean scores are displayed to further clarify the distribution of the data. *Bonferroni corrected p values≤ 0.002 were considered significant.

4.8

Capability set

Included in capability set (in %)

4.3

vii. Contributing to something valuable in
your work
A. Importance

71%

3.9

B. Opportunities
Included in capability set (in %)

4.1

A. Importance

vi. Having a good income

62%

3.9

B. Opportunities
Included in capability set (in %)

4.1

A. Importance

v. Setting your own goals in your work

Table 3: Continued

63%

4.2

B. Opportunities
Included in capability set (in %)

4.4

iv. Building and maintaining meaningful
contacts at work
A. Importance

82%

3.9

B. Opportunities
Included in capability set (in %)

4.3

A. Importance

iii. Involvement in important decisions

61%

3.9

B. Opportunities
Included in capability set (in %)

4.2

ii. Development of knowledge and skills in
your work
A. Importance

57%

4.3

C. Able to achieve
Included in capability set (in %)

4.4

B. Opportunities

5.0

Median

Workers with MS (N=163)
Mean
4.6

85%

%

A. Importance

i. Use of knowledge and skills in your work

Work capabilities

Table 3: Comparison of work capabilities between workers with MS and workers from the general population
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0.40

0.85

0.59

0.16

0.09

0.05

0.22

-0.8

-0.2

-0.5

-1.4

-1.7

-1.9

-1.2

p

Table 5: Associations between work capabilities, work and health-related outcomes
Workers with MS (N = 163)

Note: Results of the Wilcoxon Signed Rank Test to test discrepancies between importance (A), being enabled (B) and being able to achieve (C) work values are presented.
Conflict scores **Bonferroni corrected p values≤ 0.001 were considered significant, *p values≤0.01 were considered trend significant.
a

<0.001

<0.001**
-6.8

-7.8
<0.001

<0.001**
-6.3

-7.6
0.184

<0.001**
<0.001**
-6.1
<0.001**
-4.6
vii. Contributing to something valuable in your work

-1.3
<0.001
-5.7
<0.001
-5.6
vi. Having a good income

-4.5

**
**
**

**

<0.001**

<0.001
-5.8

-5.6
<0.001**

<0.001
-5.3

-5.2
0.004*

0.008

<0.001**
-5.7

-2.6
<0.001
-6.0

<0.001**
-4.9
v. Setting your own goals in your work

<0.001
-5.1
iv. Building and maintaining meaningful contacts at work

-2.9

**
**
*
**

**

<0.001**

<0.001
-7.1

-7.1
<0.001**

<0.001
-6.9

-6.7
0.005*

<0.001

<0.001**
-7.3

-4.2
<0.001
-7.3

<0.001**
-6.7
iii. Involvement in important decisions

<0.001
-5.5
ii. Development of knowledge and skills in your work

-2.8

**

<0.001

Z
p
Z

-6.0

**

<0.001
0.009
-2.5

**

<0.001
-5.6

**

<0.001
-5.2
i. Use of knowledge and skills in your work

**

p
Z
p
Z

**

Z

(B-C)
(A-C)
(A-B)
Capability aspects

**

-6.2

**

p
p

*

Z

(A-B)

**

(B-C)a
(A-C)a

General working population (N=163)

a
a

Workers with MS (N=163)

a
a

Table 4: Discrepancies between the importance (A), being enabled (B) and being able to achieve (C) work values in workers with MS and workers from the general
population
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General working population
(N=163)
Capability set Overall capability
item

Capability set

Overall capability
item

Age

-0.03

-0.17

-0.04

-0.07

Work hours

0.19

0.29*

0.21

0.16

Work ability

0.25

0.43

*

0.28

*

0.39*

Work Functioning-Physical

0.19

0.39*

0.22

0.19

Work Functioning-Flexibility

0.30

0.27

*

0.11

0.25

Absenteeism

-0.26*

-0.29*

0.02

-0.02

Presenteeism

-0.31*

-0.42*

n.a.

n.a.

Self-rated health

0.25

*

0.39

*

0.01

0.21

Disease duration

0.12

0.02

n.a.

n.a.

*

*

Disability level

-0.05

-0.13

n.a.

n.a.

Cognitive and neuro-psychiatric functioning

-0.35*

-0.44*

n.a.

n.a.

Information processing speed

0.05

0.09

n.a.

n.a.

Depression

-0.43*

-0.39*

n.a.

n.a.

Anxiety

-0.31

-0.38

*

n.a.

n.a.

Fatigue impact

-0.34*

-0.44*

n.a.

n.a.

*

Note: Spearman’s rho coefficients are reported. Not all health measures were available for the general working population (n.a.: data not
available) * Bonferroni corrected p values≤ 0.001 were considered significant.

Discussion
We observed that workers with MS have a larger capability set than workers
from the general population. In both groups we found conflicts between the
importance of each work value, and being enabled and actually being able to
achieve the work value. Only in workers with MS, a discrepancy between being
enabled and actually being able to achieve a work value was found. In workers
with MS a larger capability set was weakly to moderately associated with better
work and health outcomes.

Importance of values and opportunities at work
Workers with MS on average rate each work value as important to very important.
In fact, workers with MS find it significantly more important than workers from
the general population to be able to use knowledge and skills, to be involved in
important decisions at work, to build and maintain meaningful contacts at work
and to contribute to something valuable.
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Having a chronic, inflammatory and neurodegenerative illness like MS may
stimulate rethinking and increases awareness of the importance of having a
job, and what aspects make work important. This idea fits well in the Shifting
Perspectives Model of Chronic Illness, which proposes that a person living with
a chronic disease continually goes through shifts in perspective from either
‘illness in the foreground’ to ‘wellness in the foreground’ (33). When the wellness
perspective comes to the foreground, the focus shifts to the self instead of the
diseased body, which may lead to a re-appreciation of life and others, including
situations (e.g. work) affected by the disease. On the other hand, when the
focus shifts to the illness, the world around them may receive less attention. The
Shifting Perspectives Model assumes that a person with a chronic disease has one
preferred perspective and that no perspective is better or worse than the other.
Considering the high importance the workers with MS place on work values, the
prevalent perspective in our sample may be ‘wellness in the foreground’. In this
respect, we should be aware that our sample may not be generalizable to all
workers with MS. Patients with MS who do not find participation for people with
MS, including a flexible work schedule, changes in tasks, increased accessibility
and time off when needed. In the workers with MS in the current study, 69.9%
made some sort of work accommodation, ranging from an accommodation in
flexible work scheduling (50.9%; i.e. changed work hours, rest periods), to physical
changes to surroundings (41.1%) and cognitive aids (35.6%; i.e. memory aids or
written work instructions).
A possible explanation for the increased feeling of being able and enabled to
maintain valued aspects of work in workers with MS may lie in the fact that in the
current study many workers with MS were able to arrange work accommodations
in consultation with their supervisor. This positive experience of being facilitated
might change a person’s attitude and sense of control towards work in a positive
way (36).

Conflicts between the importance (A) and being enabled (B) and
able to achieve (C) values
In both groups, we found that the importance of valued work aspects, for all
seven values, was rated higher than the extent to which the workplace offers
opportunities to achieve these values (A-B). Furthermore, the importance of
valued work aspects was rated higher than the extent to which the workers were
actually able to achieve these values (A-C). Differences between being enabled
and actually being able (B-C) to achieve valued work aspects were found within
the workers with MS but not in the general population.
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The data of the general population used in our study, was part of a larger group
of workers from the validation study on the validation of the CSWQ (3), which
similarly reported no differences between the B and C items. The assumption of
Abma et al. (2016) that in workers with differences between B and C, something
outside the work situation is hindering workers from succeeding in realizing the
work capability, is credible given that these differences were only seen in workers
with MS. The adverse health effects of MS, including fatigue, depression, anxiety
and subtle decreases in physical functioning, seem to interfere with the possibility
to actually achieve these work aspects even though opportunities are offered at
work.

Associations between work capabilities, work functioning and
health
Having a larger capability set for work has been associated with better work
outcomes in 1157 workers from the general population (3). The current study
corroborates these findings in workers with MS as significant relations were
found between a larger capability set and better work outcomes. Moreover,
in workers with MS a larger capability set was associated with better health in
terms of self-reported cognitive and neuropsychiatric functioning, depression,
anxiety and fatigue. Apparently, a larger capability set for work is involved with
a more productive and healthier life in workers with MS. Interestingly, the overall
capability item ‘altogether, I think I have sufficient opportunities to continue to
work’ was also associated with work functioning and cognitive and psychological
health in workers with MS, and is additionally correlated with measures of physical
work functioning and work hours. This item seems to represent a very broad
measure of work functioning and health.

Strength and limitations
To our knowledge, this is the first study to investigate the ‘value of work’ in workers
with MS. The questionnaire used to do so, is validated in one study using workers
from the general population (3). The CSWQ is a fairly new instrument and we should
keep in mind that it is important to further investigate its construct validity. In
addition, the CSWQ is not specifically validated for people with a chronic illness such
as MS. Although we do not have any reason to suggest that the construct of work
capabilities is different in people with a chronic illness, we cannot be sure if, how,
and to what extend this has introduced bias in this study. In our study the expected
associations between the CSWQ with health and work outcomes were replicated.
Nonetheless, the CSWQ would benefit from further validation.
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A strength of the current study is that we were able to carefully match the workers
with MS to workers from the general population based on gender, age, level of
education and work hours. The data on workers from the general population
included workers with a chronic disease. Although it could be discussed that
including workers with a chronic disease introduces a bias, the sample provides a
good representation of the general working population of which workers with a
chronic disease are also part. Previous research shows that between 25% and 37%
of all Dutch workers are affected by a chronic disease (37, 38).
Due to the fact that both study populations are retained from different
studies a discrepancy occurred in the manner in which ‘absenteeism’ and
‘job type’ were measured. These measures could not be compared between
groups. Moreover, not all health measures that were available for the
workers with MS were available for the workers from the general population.
A possible selection bias be present, in a way that only the motivated workers
with MS, with mild disease severity were willing to participate in this research.
Furthermore, the questionnaires and especially the question on absenteeism may
be influenced by a possible recall bias (39, 40). With the use of questionnaires
we should also be aware of the possible response shift bias in both groups, in
which cognitive biases shift the response of participants away from an accurate or
truthful response (41). Furthermore, given the cross-sectional nature of this study,
causal relationships between health and work outcomes cannot be established.

The capability set for work – correlates of sustainable employability

health outcomes in workers with MS. Surprisingly, workers with MS felt they were
given more opportunities and were actually able to achieve work values better,
compared to the general population. The fact that the workplace offers less
opportunities to achieve valued work aspects relative to the importance that is
given to these aspects, raises concern.
Given the health and productivity benefits of an increased set of work capabilities,
such conflict needs to be resolved for individual workers. This process may begin
by identifying value conflicts and helping workers and employers to create an
optimal task description and a working environment in which important values
can be achieved. The CSWQ might be a useful screening tool in this respect.

9

Further research
The current study included a group of workers with MS characterized by mild
disability and few cognitive problems. Further research could benefit from
including a more wide-spread MS phenotype to more thoroughly assess the
spectrum of the Capability Set for Work in workers with MS. Moreover, to further
explore sustainable employability over time in workers with MS, a longitudinal
study is needed to evaluate the predictive validity of the questionnaire. It is of
interest to determine what level of discrepancy (A-B) poses a risk for future job
loss. On an individual basis, it may then be useful to identify ‘risky’ discrepancies
in importance and opportunity of each value, so that workplace opportunities can
be adjusted to help workers with MS stay at work.

Conclusion
In conclusion we found that workers with MS rate work values as more important
and have a larger capability set than workers from the general population. A larger
capability set was related with better work outcomes in all workers and better
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Summarizing discussion
The primary aim of this thesis was to increase insight into the relationship
between cognitive functioning and work participation in persons with rrMS. The
secondary aim was to clarify personal considerations and the meaning of work
in everyday life, including the barriers to and facilitators of staying at work from
the perspective of persons with rrMS. In this final chapter, we first return to our
general research questions before discussing the findings of the studies in this
thesis in greater detail. Furthermore, we consider the limitations of the studies
and their implications for clinical practice and provide recommendations for
future research.

Cognitive functioning and work participation in persons with rrMS
In Chapter 3 of this thesis, the available literature on cognitive functioning and
work participation is systematically reviewed. In this review, we found sufficient
evidence that objective and self-reported cognitive functioning are important
independent associates of work outcomes. Particularly, information processing
speed/working memory and executive functioning were found to be important
associates of work participation. While our review focused specifically on
cognitive functioning as a factor in work participation, it is well-known that work
participation is determined by multiple interacting factors. In the reviewed studies,
measures of cognitive functioning in combination with other demographic,
neurological and psychological variables provided the best prediction of work
participation in MS. These factors differed between studies, based on the study
population and applied methodology. Gaps in the existing literature were
identified. The literature review revealed considerable variation between studies
in terms of sample size, patient demographics, MS subtypes and disease duration.
As most reviewed studies were cross-sectional, it was difficult to draw conclusions
on causality within the found relationships. Only four of the 41 included papers
were longitudinal, of which two studies only reported on self-reported cognitive
functioning. These studies showed that both baseline and a deterioration in
processing speed and working memory speed or new learning and memory
predicted a deterioration in vocational status at follow-up (1, 2). Furthermore,
baseline self-reported cognitive deficits predicted future employment loss (3, 4)
while fewer perceived cognitive problems predicted re-entry (3).
In Chapter 4, the relationship between executive functioning and work
participation is examined. In this chapter, the differences in subjective and
objective executive abilities between persons with rrMS with and without a paid
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job are investigated in a relatively small community-based sample of 55 persons
with rrMS. Few to no relationships were found between objective executive
abilities (as measured with the Trail Making Test, Stroop Colour Word Test, Paced
Auditory Serial Addition Test, Wisconsin Card Sorting Test, Rey Complex Figure
Test-copy and Behavioural Assessment of the Dysexecutive Syndrome) and
employment status in persons with rrMS. We observed only minor differences
between persons with MS with and without a paid job, that is, a slightly decreased
set-shifting ability as measured with the number of completed categories on
the Wisconsin Card Sorting Test. Persons with MS without a paid job reported
more problems with organizational and planning skills, mentioned increased
distractibility and cognitive fatigue (as measured with the Fatigue Impact Scale)
and had a longer illness duration. One interpretation of these findings is that
self-perceived cognitive problems and related fatigue may explain why persons
with MS decide not to pursue a career. Self-reported cognitive problems and
(cognitive) fatigue differing between persons with MS with and without a paid
job is consistent with previous findings, as described in our literature review (3, 5).
In Chapter 5, social cognition in persons with rrMS is investigated. To the best
of our knowledge, we were the first to investigate social cognition in relation
to occupational functioning in persons with rrMS. Social cognitive skills such
as empathy are important for adequate social and occupational functioning (6,
7). Recent studies report deficits in social cognition in persons with MS (8, 9).
It was examined whether empathy (as assessed with Baron-Cohen’s Empathy
Quotient) differed between persons with MS and healthy controls and whether
a relationship existed between empathy and cognitive, psychological and
occupational functioning. Empathy did not differ between individuals with rrMS
and healthy controls. However, in both groups, higher empathy was weakly
to moderately correlated with better occupational functioning in terms of
experiencing fewer cognitive or psychological work barriers, fewer symptoms of
depression and higher agreeableness. In persons with MS, higher empathy was
also correlated with a higher educational level, better verbal learning, higher
extraversion, higher conscientiousness and better occupational functioning
in terms of work scheduling and output demands. These might be MS-specific
correlations that become apparent with increased brain damage and associated
decreases in cognitive functioning, increased use of cognitive reserve capacities
and personality changes. Higher empathy was also correlated with less fatigue
and better work ability compared to lifetime best in healthy controls. These
may represent more general correlations between constructs representing
aspects of well-being that disappear in individuals with MS. It remains unclear
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in this observational, cross-sectional study whether the observed correlations
reflect empathy as a cause or an effect of better cognitive, psychological and
occupational functioning or whether brain functioning (healthy or pathological)
is the common denominator affecting all the aforementioned factors. As our
study population was characterized by relatively mild disease severity, it could
be hypothesized that empathy may become more important in relation to work
participation in persons with worse disease severity.

Therefore, the secondary aim of this thesis was to examine personal considerations
and the meaning of work in everyday life, including a qualitative study into
barriers to and facilitators of staying at work from the perspective of persons
with rrMS, an examination of the association between preferred coping styles,
the occurrence of negative work events and the use of accommodations and an
examination of the association between sustainable employability and the extent
to which a person is enabled and can realize important work values.

Based on longitudinal data from the MS@Work study, we found that baseline
cognitive functioning was predictive of employment status after 2 years
(Chapter 6). This longitudinal study shows that persons with MS whose
employment status deteriorated after 2 years due to MS showed more problems
in executive functioning (composite score based on the Paced Auditory Serial
Addition Test, Trail Making Test-B, Trail Making Test-contrast, Colour Word
Interference Test, Design Fluency Test) and complex attention (composite
score based on the Symbol Digit Modalities Test, Trail Making Test, Colour Word
Interference Test cards 1 & 2), more self-reported cognitive problems (as measured
with the Multiple Sclerosis Neuropsychology Questionnaire), more symptoms
of depression (as measured with the Hospital Anxiety Depression Scale), higher
fatigue (as measured with the Modified Fatigue Impact Scale) and higher physical
disability (i.e. higher Expanded Disability Status Scale) at baseline. These findings
are consistent with factors previously linked to worse employment outcomes
in cross-sectional studies, which are described in our review of the literature
(Chapter 3). The logistic regression model revealed that more physical disability
and lower executive functioning were moderately predictive of a deterioration in
employment status after 2 years due to MS. Mood and fatigue were not retained as
independent predictors of deterioration in employment status. Work participation
in persons with MS is a multifactorial problem. Besides disease-related factors, it
might be of great interest to investigate personal and work-related factors more
extensively.

Chapter 7 describes personal considerations based on narrative interviews with
16 employed persons with rrMS. From a patient’s perspective, continuing to
work resulted from a dynamic process that they could partially influence and was
described as living in a precariously balanced state. Several themes influencing this
balance were described: familiarity with the disease, adjustment of expectations,
an understanding and realistic line manager, work as a meaningful life activity, and
strategic considerations. Persons with rrMS must re-familiarize themselves with
their body and meaningfully adjust expectations to continue their work. A trusting
relationship with the line manager is vital to remain at work. Additionally, a balance
between being adequately challenged by work, while simultaneously having the
capacity to meet work demands is needed, as is long-term financial stability.

Personal considerations
Research on personal and contextual factors is relatively scarce (10), as research
into work participation with MS has had a large focus on demographic and
disease-related factors. It is necessary to study work participation from patients’
perspectives to understand how persons with MS meaningfully connect the
various aspects that affect their employment.
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Chapter 8 investigates negative work events and accommodations for employed
persons with MS and associated coping styles. We hypothesized that negative work
events and accommodations would be associated with dysfunctional and functional
coping styles, respectively. Previous studies have shown that emotion-oriented
and avoidance strategies are generally maladaptive in chronic disease, while taskoriented coping is associated with better adjustment (11-13). Our hypotheses were
partially confirmed: persons with rrMS who experienced one or more negative
work events reported more cognitive problems, used more emotion-oriented
coping and had higher absenteeism and presenteeism than persons with rrMS
who experienced no negative work events. A more emotion-oriented coping style
and more absenteeism were associated with a higher probability of experiencing
negative work events. Although no relationships were found between coping styles
and accommodations in general, persons with rrMS reporting physical changes
to the workplace used more emotion-oriented coping. Simultaneously, flexible
scheduling was associated with more task-oriented coping.
Chapter 9 assesses the value of work and sustainable employability, specifically in
workers with rrMS, using the Capability Set for Work Questionnaire. We compared
workers with rrMS with those from the general population. The questionnaire
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explores whether a set of seven work values are considered valuable by a worker
(A), are enabled in the work context (B) and can be achieved (C). If all criteria
are met, an individual work value is considered part of an individual worker’s
‘capability set’. Previous research shows that a larger capability set was associated
with better work functioning in the general population (14). We investigated
whether the capability set and work values of workers with rrMS differed from
those of matched peers. Additionally, discrepancies between importance (A),
opportunities (B) and achievement (C) within the individual work values were
examined exploratively. Furthermore, we investigated whether the capability set
was related to work-related and health outcomes in workers with rrMS.
We found that workers with MS rate work values as more important and have a
larger capability set than workers from the general population. A larger capability
set was related to better work outcomes for all workers and better health
outcomes in workers with MS. Surprisingly, workers with MS felt they were given
more opportunities and could better achieve work values compared to the general
population. In both groups, we found that the importance of valued work aspects,
for all seven values, was rated higher than the extent to which the workplace
offers opportunities to achieve these values. Furthermore, the importance of
valued work aspects was rated higher than the extent to which the workers could
achieve these values. Differences between being enabled and being able (B–C) to
achieve valued work aspects were found within the workers with MS but not the
general population. It is concerning that the workplace offers fewer opportunities
to achieve valued work aspects relative to the importance given to these aspects.
Given the health and productivity benefits of an increased set of work capabilities,
such conflict must be resolved for individual workers.

General discussion
Although work participation for persons with MS is multidimensional, this thesis
presents evidence for the important role of subjective and objective cognitive
functioning. Furthermore, we identified work participation from a patient’s
perspective by illustrating personal considerations, the effect of coping styles and
the value of work in everyday life.

Objective cognitive functioning
Cognitive impairment is a key symptom of MS, affecting approximately 42%–
70% of persons with MS (15). Signs of cognitive impairment specific to MS are
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decreased information processing speed, poor working memory, decreased
learning capacity and impaired executive skills, such as inability to multitask or
decreased mental flexibility (16). Given that cognitive skills are needed in everyday
life, it appears logical that cognitive dysfunction affects work participation. This
thesis increases insight into the relationship between cognitive functioning and
work participation in persons with rrMS.
In clinical practice (and research), cognitive test batteries are used to measure
objective cognitive functioning and, among others, objectify cognitive complaints.
Cognitive tests are well-established, and the rigour of these testing procedures
pronounces standardized results. This allows coherent interpretation of test
performance, enabling tracking of the clinical course of cognitive functioning
over time.
Our systematic literature review revealed that objective cognitive functioning,
specifically in terms of executive functioning, processing speed and working
memory, has a well-established and possibly causal relationship with work
participation in MS (Chapters 3 and 6).
Not all the reviewed studies reported a relationship between cognitive
functioning and work participation in MS. Furthermore, in our cross-sectional
community-based study, we found no significant differences in executive
functioning between persons with rrMS with and without a paid job (Chapter 4).
This may be related to the overall executive abilities in this sample being relatively
intact. Furthermore, many persons with rrMS without a paid job (57%) remained
active by working outside their homes, such as through volunteer work, whereas
executive functioning in this sample may not explain having no paid job.
In our longitudinal study (Chapter 6), we observed differences in objective
functioning between persons with rrMS who did and did not deteriorate
in employment status after 2 years, such that persons with MS who deteriorated
in employment status after 2 years due to MS showed more problems in executive
functioning and complex attention. We found that worse baseline executive
functioning and increased physical disability were predictors of deteriorated
work participation after 2 years. These findings are consistent with previous
(mostly) cross-sectional studies (17, 18), as also described in our literature review
(Chapter 3). Our findings are partially consistent with previous longitudinal
studies, in which both baseline and a deterioration in processing speed and new
learning and memory predicted a deterioration in vocational status at follow-up
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(1, 2). It is noteworthy that none of the persons with rrMS in our longitudinal study
were considered clinically cognitively impaired in the executive functioning tasks.
While our cross-sectional study revealed minimal to no relationships between
objective executive abilities and employment status in persons with rrMS
(Chapter 4), it appears that even small differences in executive functioning may be
important for stable employment over time. The results suggest the importance of
early evaluation of executive functioning. The link between executive functioning
and work is unsurprising, as most job demands include executive abilities such as
problem-solving, planning and reasoning (19).

Subjective cognitive functioning
Besides objective cognitive functioning, subjective cognitive functioning plays
an important role in work participation (Chapters 3, 4, 6 and 8). As shown by
the literature review, self-report measures of cognition are frequently used. Selfreport measures offer a quick, easy and cheap method of retrieving information
on a person’s functioning (20). Measures of self-reported cognitive functioning
range from single ‘yes or no’ questions to validated questionnaires. Self-reported
cognitive functioning may be sensitive to subtle changes in cognition that cannot
yet be detected using objective cognitive measurements. It can be hypothesized
that subjective cognitive functioning measures are more sensitive to subtle
changes in cognition, which may influence the ability to perform the desired
working tasks.
Self-reports of cognitive performance are prone to under- and overestimation
and related to factors such as depression, anxiety, coping and psychological
stress and may not be directly related to objective cognitive functioning (21, 22).
Nevertheless, self-reports of cognitive function are clinically relevant to subtle
aspects of work functioning and may impact important life decisions related to
work participation. It is speculated that persons may base important job decisions
on subjective impressions of their cognitive abilities. Based on this logic, selfperceived cognitive problems may partially explain why people with MS stop
working.

Social cognition
This thesis has exploratively investigated the relationship between social cognition
and occupational functioning in persons with rrMS (Chapter 5). Empathy did
not differ between individuals with MS and a healthy control group. However, in
both groups, a higher level of empathy was weakly to moderately correlated with
better occupational functioning. Empathy did not differ between employed and
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unemployed individuals with MS and healthy controls. This may be explained by
an unequal group distribution, as most individuals were employed, and those who
were unemployed lost their jobs only recently. In persons with rrMS and healthy
controls, higher empathy was weakly to moderately associated with experiencing
fewer cognitive and psychological barriers at work (MSWDQ-23), including fewer
difficulties in communicating with colleagues, interacting with other people
and planning. This relationship appears to reflect a link between empathy and
communicating and interacting with others. In healthy controls, higher empathy
was also weakly correlated with better work ability compared to lifetime best, which
is a more general measure of work ability. Evidence is lacking in previous studies
supporting these specific findings, as most investigations appear to focus on the
relationship between empathy and burnout in healthcare professionals or medical
students. However, such investigations indicate that higher empathy in healthcare
professionals is associated with less emotional exhaustion and depersonalization
and higher personal accomplishment, confirming a link between empathy and
better occupational functioning (23). It remains unclear in this observational, crosssectional study whether the observed correlations reflect empathy as a cause or
effect of better cognitive, psychological and occupational functioning or whether
brain functioning (healthy or pathological) is the common denominator affecting
all the aforementioned factors. Longitudinal studies are required to further examine
social cognition in relation to occupational functioning in individuals with MS
and healthy controls. It would be particularly interesting to concurrently examine
changes in the brain network involved with social cognition.

10

Multifactorial matter
Although the first section of this thesis mainly focused on objective and
subjective cognitive functioning as factors in work participation, it is well-known
that decreased work participation in rrMS is a multifactorial matter. Within the
reviewed studies, measures of cognitive functioning in combination with other
demographic, neurological and psychological variables such as age, educational
level, disability level, disease course, disease duration, fatigue, depression
and personality provided the best prediction of work participation in persons
with rrMS. In our studies, we found that besides the above discussed cognitive
functioning, unemployed persons with rrMS had a longer disease duration
and experienced more cognitive fatigue (Chapter 4). Persons with rrMS with
a deteriorated employment status after 2 years reported more symptoms of
depression, higher fatigue and higher physical disability at baseline. Physical
disability was, in combination with executive functioning, predictive of a
deteriorated employment status.
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Patient perspectives and personal considerations
As a secondary aim of this thesis, we increased insight into how persons with MS
meaningfully perceive and connect various aspects of their disease in relation to
work participation.
New balance: People receiving a diagnosis of rrMS must meaningfully refamiliarize themselves with their body to continue their work. Rehabilitation
professionals can support them in this by considering not only functional
capabilities but also identity aspects. Medication that stabilizes symptoms
supports the necessary adjustments.
Cost-benefit: Persons with MS describe employment as a cost-benefit economy;
the benefits should outweigh the costs of employment. Long-term financial
stability appears to be an important source of motivation for persons with rrMS
to do everything possible to remain at work. Although providing stability is the
goal of Dutch social legislation, some narratives show the unintended effect of
the rule that the amount of the (partial) benefits is based on the last earned salary.
Consequently, people are inclined to transcend their limits, risking overburdening
and an early departure from the workforce. Other participants indicated that
their partial benefits limited flexibility, interfering with experiencing work as
meaningful. This can detrimentally affect the cost-benefit balance. This issue
should be further investigated, considering the (inter)national context of the
social security system.
Work environment: A trusting relationship with the line manager is vital for
adaptation. Workers should be able to experiment and recognize their boundaries
in a safe work environment. A person with MS can adopt a functional coping
style to facilitate management of specific stressors and discuss problems and
the need for accommodations (Chapter 6) (24). Additionally, a balance between
being adequately challenged by work while retaining the capacity to meet work
demands is needed.
This is also highlighted by research on sustainable employability in persons with
rrMS (Chapter 9). According to the model of sustainable employability developed
by van der Klink et al. (2016), one should be enabled and able to achieve
valuable work aspects to be sustainable at work (6). This requires a work context
that facilitates workers and the attitude, motivation and capacity to exploit
these opportunities. Surprisingly, workers with rrMS felt they were given more
opportunities and could better achieve work values compared to the general
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population. Having a chronic, inflammatory and neurodegenerative illness such as
MS may stimulate rethinking and increase awareness of the importance of having a
job and what aspects make work important. We found an MS-specific discrepancy
between obtaining more opportunities to achieve certain work values and still
being unable to achieve those work values. This suggests that something outside
the work situation, such as the adverse health effects of rrMS, is hindering workers.
This is consistent with assumptions made in the validation study of the Capability
Set for Work Questionnaire by Amba et al. (2016) (14). It is concerning that for the
general population and workers with MS, workplaces offer fewer opportunities to
achieve valued work aspects relative to the importance given to these aspects.
Given the health and productivity benefits of an increased set of work capabilities,
such conflict must be resolved for individual workers. This process may begin by
identifying value conflicts and helping workers and employers create an optimal
task description and a working environment in which important values can be
achieved. The Capability Set for Work Questionnaire might be a useful screening
tool in this respect.

Discussions of methodological issues
The studies described in this thesis could be highly valuable to scientific research
and clinical practice when studying the facilitators and barriers for work for
persons with rrMS. Nevertheless, some general limitations of these studies must
be addressed.
First, the study sample comprised persons with rrMS who were physically
relatively mildly disabled. Additionally, the prevalence of cognitive impairment in
our sample was low. Furthermore, the participants were currently employed or
within 3 years of their last employment based on our inclusion criteria. Although
the study sample might be generalized to the entire MS population, it is of great
interest to investigate factors within this group, as they represent those who are
mostly still participating in work. Furthermore, several studies observed that more
than half of the persons with MS lose their jobs in the years following diagnosis
(25). Theoretically, this group could profit the most from insight into facilitators
and barriers for work participation. Second, it is noteworthy that the cognitive
tests used to measure the different cognitive domains vary greatly across
studies. Based on this, it is noteworthy that cognitive tasks rarely reflect one
specific cognitive domain. For example, the widely used Symbol Digit Modalities
Test assesses cognitive processes of working memory, complex attention and
information processing speed. A uniform categorization of cognitive tests should
be used to better compare the available literature. This thesis uses different
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categorizations, namely the Minimal Assessment of Cognitive Function in Multiple
Sclerosis (often used in the MS-literature) and the neurocognitive domains
described in the DMS-V (mostly used in clinical practice).
Third, in addition to this, the literature shows a wide variety of definitions of
employment status. Work outcomes being mostly included as a secondary
outcome measure made it difficult to generalize findings. Moreover, employment
status was not always clearly operationalized. In studies that provided a definition,
significant variability occurred, for example, in specifying whether unemployment
was due to MS or whether the employed group included homeworkers, volunteers
or part-time workers. Few studies used more subtle work-related changes that
may occur before leaving the workforce, including changes in the number of
working hours or responsibilities, absenteeism, presenteeism, work ability, work
capacity, work barriers, negative work events, the need for accommodations and
work-related difficulties. Our study included these subtle work-related changes
but lacked specific data on the working environment. Specific data on the type
of work, type of company, communication lines within the company and work-life
balance was unavailable.
Furthermore, it can be argued that even small differences in cognition that are
not found to be ‘clinically significant’ (regarded as scoring 2 standard deviations
under the norm population) can still be ‘significant’ for work participation. This
highlights the need to use meaningful and work-specific reference criteria, such
as minimal cognitive ability required to successfully perform a certain work task.
Differences in the type of work can influence the demands on cognitive abilities,
which we could not control for in our studies. Morrow et al. (2010) were the first to
identify a clinically meaningful change in cognitive function by determining the
magnitude of the decline in individual cognitive tests needed for a person with
MS to transition from being employed to work-disabled (2).

Clinical implementation
This thesis demonstrates that different factors are involved in work participation
after being diagnosed with MS. The first section of this study shows that among
others, objective and subjective cognitive functioning are important factors
influencing work participation. The second part of the thesis highlights the need
for a more personalized approach. Continuing to work was described as a dynamic
process that persons with MS could partially influence, described as living in a
state of precarious balance. The findings of this thesis show that people with rrMS
generally have the desire and often the ability to attain employment.
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The subsequent paragraphs discuss the clinical implementations of this thesis
for the relevant stakeholders, namely the persons with MS, employers and care
professionals. The results of this thesis contribute to developing fit-for-work
guidelines for these stakeholders (handreiking MS en Werk; https://tinyurl.com/
mswerk-guidelines).
Persons with MS: Although the first period after diagnosis often allows minimal
room for reflecting on how the new situation could affect work, it is recommended
that this start shortly after diagnosis. As clinical features and symptoms vary
greatly among those who have MS and can be unpredictable and change over
time, this process varies and can be viewed as ongoing.
Within this adaptation process, obtaining the necessary information about
the disease is essential, as is receiving appropriate treatment that stabilizes it.
Moreover, it is important to adequately treat the symptoms to improve quality
of life. The importance of (perceived) cognitive functioning regarding work
participation is highlighted in this thesis. Besides the often more obvious physical
symptoms such as numbness and walking difficulties, possible cognitive changes
must be recognized. Persons with MS should be informed that even a mild
decrease in cognitive ability can be a concern regarding work participation. The
help of a neuropsychologist or vocational rehabilitation specialist in assessing
and addressing these cognitive changes may decrease or even prevent work
difficulties. Interventions can aim to learn compensation strategies and create
appropriate accommodations at work (such as ‘prioritized job assignments’
or ‘having a quiet workplace’). These cognitive deficits are often described as
‘invisible disability’, posing a further challenge for people with MS, as employers
cannot observe the disability, making it more difficult to understand. In that
respect, a good relationship with the line manager is considered supportive. The
study shows that early disclosure may help maintain employment if followed by
appropriate accommodations (26). Even before calling in sick, workers are advised
to be proactive and openly communicate with their manager. When calling in sick,
it is important to be informed about legislation and regulations and seek help
when needed (website UWV, MS-coaches). Generally, workers should explore what
is valuable to them in their work and strive for a balance between their capacity
and work demands. Long-term financial stability is also important.
Employers: We have shown that with appropriate support and opportunities
provided by employers, persons with MS can positively contribute to the work
process (Chapters 7, 8 and 9). When a person with MS is employed, it is advisable

207

10

Chapter 10

to gather information about MS. As an employer, it is important to remain involved
and take responsibility. This can be achieved by approaching the employee (if
they are open about their illness), even at an early stage of the disease.
It is important to stay in touch and discuss the necessary adjustments for work, for
example, in terms of the working environment, working conditions, working hours
and aids or facilities required to remain successfully employed. Furthermore, it is
important to identify whether the person with MS is still able to obtain important
work values. Within this process, the Capability Set for Work Questionnaire might
be a useful screening tool to (together with an occupational health therapist)
identify value conflicts and create a working environment in which a person with
MS can be sustainably employed.
The annual MS@Work awards (an initiative of the Dutch National MS Foundation;
www.msworkawards.nl) can be viewed as a good example of rewarding employers
for their support of employees with MS. This award motivates employers to make
the necessary adjustments required for sustainable employability for persons
with MS.
Care professionals: For healthcare professionals such as occupational health
therapists, it is challenging to identify factors that facilitate or obstruct work
participation in persons with MS. As no two people with MS experience exactly the
same symptoms, and as we have identified different factors important for work
participation with MS, a personalized approach should be used by healthcare
professionals. A resemblance is observed with the personalized medicine model,
which separates people into different groups based on certain characteristics or,
in this case, individual risk factors for work participation. Interventions can be
tailored to the person with MS based on their predicted needs based on specific
risk factors.
The first part of this thesis highlights the role of cognitive functioning in work
participation. Identification of both subjective and objective cognitive difficulties
and fatigue may be particularly important for preventing work problems, such
as by offering adaptions at work (e.g. the use of organizing and planning tools
or changes in the working schedule) or by vocational cognitive rehabilitation,
focussing on compensating for experienced cognitive problems. Healthcare
professionals, such as neurologists, play a pivotal role during the onset of MS
by addressing cognitive symptoms and fatigue and their potential impact on
work participation and considering personal considerations relating to work
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participation. This may lead to more referrals for cognitive rehabilitation services
in conjunction with traditional recommendations for physical rehabilitation and
medications. Neurologists are important, as they guide persons with MS from its
onset, during periods of relapse, when the disease is stable, and when disease
progression occurs. They must remember that the risk of work participation
becoming unsustainable is present at every stage. By conducting a multicentre
study on work participation, we contributed to an increased awareness of
disease-related and personal factors involved with work participation. One of the
positive side-effects of conducting a multicentre study is that the theme ‘work
participation’ is more often discussed within the neurologist’s office.

Future directions
The current body of evidence could benefit from well-designed studies
addressing the methodological issues described earlier in this thesis, such as
better characterization of the included participants, including more information
about the job type, and the use of more subtle work outcomes such as changes
in the number of working hours and responsibilities, absenteeism, presenteeism,
work ability, work capacity, work barriers, negative work events, the need for
accommodations, work-related difficulties and re-entry into the workforce.
Specifically, prospective longitudinal studies are needed to establish whether
certain cognitive profiles precede and predict work outcomes and to better
understand clinically meaningful changes in cognitive functioning. This includes
researching specific work-related cognitive reference criteria, such as the minimal
cognitive ability required to successfully perform a certain work task. This is
consistent with the model of workload (mental and physical task load) and work
capacity (ability to execute a task) (27). Similar work-related reference values have
been established for a functional capacity evaluation of physical functioning (28).
Specific job-related references are currently unavailable for cognitive functioning,
limiting meaningful interpretation of neuropsychological functioning in terms of
work capacity and imposing a relevant venue for future research.
As we have shown, it is important to discuss work at an early stage of the disease.
Future research could aim to implement consultation on work as routine clinical
practice and evaluate long-term effects on employment status.
As previously noted, work participation is a multifactorial matter, resulting
in various risk factors that threaten sustainable employability. This thesis
demonstrates that factors such as (subjective) cognitive functioning, physical
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functioning (including fatigue), personal considerations and the work environment
are related to work participation. From a holistic viewpoint, health professionals
could use a spidergram to graphically identify and evaluate these different risk
factors (Figure 1). The spidergram is used as a conversation tool by healthcare
professionals, as with the construct of positive health by Machteld Huber (29).
Based on this, to help identify these risk factors for work participation in MS, a
screening tool could be developed to assess risk factors for work participation
on an individual level. This tool should be practical and easy to use and access.
Possible tools are the Multiple Sclerosis Work Difficulties Questionnaire-23 (30)
and the Capability Set for Work Questionnaire (14).

Figure
1: The red line represents the current score of a particular person with MS.
Figure 1: The red line represents the current score of a particular person with MS.

Visualisation of work participation in MS

A person with MS must focus on work (even) at an early stage of the disease.
Besides addressing the disease symptoms, workers must explore what is valuable
to them and aim to balance their capacity and work demands. Healthcare
professionals should not be limited to treating disease symptoms but should also
consider the potential detrimental effects of MS on occupational functioning.
Furthermore, obtaining appropriate support in addressing the disease and work
situation is beneficial. This requires active roles for the employer and employee,
focusing on opportunities and appropriate adjustments when needed.
Patient perspectives deserve more attention in clinical practice, scientific research
and governmental policies. Future studies may build on the findings of this thesis
by conducting longitudinal studies to further elucidate the dynamics of work
participation with MS.
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10.3 Conclusion

subjective and objective cognitive functioning, physical functioning (including fatigue),

personal
considerations and the work environment play important roles. We have shown that
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continuing to work results from a dynamic process that people with MS can partially influence,
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Achtergrond
Multiple sclerose (MS) is een chronische aandoening van het centrale
zenuwstelsel. De klachten verschillen per persoon en bestaan onder andere uit
bewegingsproblemen, sensibiliteitsstoornissen, zenuwpijn, visusstoornissen,
vermoeidheid, en cognitieve en psychische problemen. De diagnose wordt
doorgaans gesteld tussen het dertigste en vijfenvijftigste levensjaar. De meeste
mensen zijn op deze leeftijd bezig met het opbouwen van hun arbeidscarrière of
staan hier middenin. Uit eerdere wetenschappelijke studies blijkt dat een groot
deel van de personen met MS (55-59%) niet aan het werk blijft in de eerste jaren
na het krijgen van de diagnose.
De hoge prevalentie van werkeloosheid bij personen met MS, samenhangend
met de grote persoonlijke en socio-economische kosten bevestigen de
behoefte om verder onderzoek te doen naar welke factoren geassocieerd
met arbeidsparticipatie bij personen met MS. Eerder onderzoek laat zien dat
verschillende factoren meespelen in de arbeidsparticipatie bij MS.
In Hoofdstuk 2 wordt het studieprotocol van de MS@Work studie beschreven.
De MS@Work studie is een multicenter studie, waarbij ongeveer 300 personen
met relapsing remitting MS over een periode van drie jaar gevolgd worden.
Op de jaarlijkse meetmomenten werd data verzameld door middel van een
neurologisch-, neuropsychologisch-, en vragenlijstonderzoek.
Het neurologisch onderzoek werd uitgevoerd door de neuroloog en er werd
onder andere data verzameld over medicatie, ziekte gegevens en lichamelijke
invaliditeit. Het neuropsychologisch onderzoek wordt uitgevoerd door
een neuropsycholoog of de MS-verpleegkundige. Door middel van een
neuropsychologisch gestandaardiseerde testbatterij werd data verzameld over
cognitief functioneren. Het vragenlijstonderzoek werd online afgenomen en
verzamelde data over een groot aantal factoren, waaronder; werk, cognitieve
problemen vermoeidheid, demografische gegevens, kwaliteit van leven,
persoonlijkheid, depressie, angst, coping, empathie en slaapproblemen. Tot slot is
bij enkele deelnemers eenmalig een interview afgenomen over hoe mensen met
MS hun werk ervaren (zie hoofdstuk 7). In een latere fase in de studie is er een
controlegroep toegevoegd, waarbij dezelfde neuropsychologische testbatterij
en vragenlijsten werden afgenomen bij gezonde deelnemers. Het doel van de
MS@Work studie is om meer inzicht te krijgen in de verschillende factoren die
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een rol spelen bij de arbeidsparticipatie bij mensen met MS. Met deze inzichten
kunnen we personen met MS langer aan het werk houden. Met als ultiem doel het
vergroten van de kwaliteit van leven met mensen met MS.
In dit proefschrift heb ik me gefocust op de relatie tussen (neuro)cognitief
functioneren en persoonlijke overwegingen en arbeidsparticipatie bij personen
met Multiple Sclerose.

Belangrijkste bevindingen
In het eerste deel van het proefschrift is de rol van cognitief functioneren op
arbeidsparticipatie onderzocht. In het tweede deel van het proefschrift wordt er
gefocust op de persoonlijke overwegingen van personen met MS gerelateerd aan
arbeidsparticipatie.
In Hoofdstuk 3 van dit proefschrift wordt de beschikbare literatuur over
cognitief functioneren en arbeidsparticipatie systematisch beschreven. In deze
review vonden we overtuigend bewijs dat objectief en zelf-gerapporteerd
cognitief functioneren belangrijke onafhankelijke samen hangers zijn van
werk uitkomstmaten. Vooral informatieverwerkingssnelheid/werkgeheugen
en executief functioneren bleken belangrijke factoren die samenhangen
met arbeidsparticipatie. Hoewel onze review zich specifiek richtte op
cognitief functioneren als een factor in arbeidsparticipatie, is het bekend dat
arbeidsparticipatie wordt bepaald door meerdere op elkaar inwerkende factoren.
In de beoordeelde onderzoeken gaven metingen van cognitief functioneren
in combinatie met andere demografische, neurologische en psychologische
variabelen de beste voorspelling van arbeidsparticipatie bij MS. Deze factoren
verschilden tussen studies, op basis van de onderzoekspopulatie en de toegepaste
methodologie.
In de review werden hiaten in de bestaande literatuur gesignaleerd. Het
literatuuronderzoek bracht hiaten in de bestaande literatuur aan het licht,
zo werden aanzienlijke verschillen tussen de onderzoeken in termen van
steekproefomvang, demografische gegevens van patiënten, MS-subtypes en
ziekteduur opgemerkt. Omdat de meeste onderzochte onderzoeken crosssectioneel waren, was het moeilijk om conclusies te trekken over causaliteit
binnen de gevonden verbanden. Slechts vier van de 41 opgenomen artikelen
waren longitudinaal, waarvan twee studies alleen rapporteerden over zelf
gerapporteerd cognitief functioneren. Dit onderschrijft de noodzaak aan
prospectieve longitudinale studies.

217

Nederlandse samenvatting

In hoofdstuk 4 wordt de relatie tussen executief functioneren en
arbeidsparticipatie onderzocht. In dit hoofdstuk worden de verschillen in
subjectieve en objectieve executieve vaardigheden tussen personen met MS
met en zonder betaalde baan onderzocht in een relatief kleine steekproef van
55 personen met rrMS. Er werden weinig tot geen relaties gevonden tussen
objectieve executieve vaardigheden (gemeten met de Trail Making Test, Stroop
Color Word Test, Paced Audity Serial Addition Test, Wisconsin Card Sorting Test,
Rey Complex Figure Test-copy en Behavioral Assessment of the Dysexecutive
Syndrome) en arbeidsstatus bij personen met rrMS. We hebben slechts kleine
verschillen waargenomen tussen personen met MS met en zonder betaalde baan,
dat wil zeggen een licht verminderd vermogen om van set te wisselen, zoals
gemeten met het aantal voltooide categorieën op de Wisconsin Card Sorting Test.
Personen met MS zonder betaalde baan rapporteerden meer problemen met
organisatorische en planningsvaardigheden, noemden verhoogde afleidbaarheid
en cognitieve vermoeidheid (gemeten met de Fatigue Impact Scale) en hadden
een langere ziekteduur.
Opvallend was dat het niveau van executief functioneren in de totale groep
deelnemers relatief intact was. Daarnaast zagen we dat veel personen met
MS zonder betaalde baan, wel actief bleven door bijvoorbeeld het doen van
vrijwilligerswerk. Dit kan mogelijk verklaren waarom in objectieve maten geen
verschillen tussen de groep werkende en niet-werkenden werd gevonden, zoals
we zouden verwachten op basis van de literatuur. Een mogelijke interpretatie van
deze bevindingen is dat subjectieve cognitieve klachtenbeleving en gerelateerde
vermoeidheid gedeeltelijk kunnen verklaren waarom personen met MS besluiten
te stoppen met werken. Dit bevestigd het belang van subjectieve cognitieve
klachtenbeleving, zoals een van de bevindingen uit ons literatuuronderzoek.
In Hoofdstuk 5 wordt de sociale cognitie bij personen met rrMS onderzocht.
Hierbij zijn we, voor zover wij weten, waren wij de eersten die sociale cognitie
in relatie tot beroepsmatig functioneren onderzochten bij personen met
rrMS. Sociaal-cognitieve vaardigheden zoals empathie zijn belangrijk voor
adequaat sociaal en beroepsmatig functioneren. Recente studies rapporteren
verminderde sociale cognitie bij personen met MS vergeleken met gezonde
controles. In huidige studie werd onderzocht of empathie (zoals beoordeeld
met Baron-Cohen’s Empathy Quotient) verschilde tussen personen met MS en
gezonde controles en of er een verband bestond tussen empathie en cognitief,
psychologisch en beroepsmatig functioneren. Resultaten toonde dat empathie
niet verschilde tussen personen met rrMS en gezonde controles. In beide groepen

218

was een hogere empathie echter zwak tot matig gecorreleerd met een beter
beroepsmatig functioneren in termen van minder cognitieve of psychologische
werkbarrières, minder symptomen van depressie en een hogere scores op de
persoonlijkheidstrek ‘vriendelijkheid’. Bij personen met MS was hogere empathie
ook gecorreleerd met een hoger opleidingsniveau, beter verbaal leren, hogere
‘extraversie’, hogere ‘consciëntieusheid’ en beter beroepsmatig functioneren in
termen van werkplanning en werk resultaten. Dit kunnen MS-specifieke correlaties
zijn die duidelijk worden met verhoogde hersenbeschadiging en bijbehorende
afname van cognitief functioneren, toegenomen gebruik van cognitieve
reservecapaciteiten en persoonlijkheidsveranderingen. Hogere empathie was
ook gecorreleerd met minder vermoeidheid en een beter werkvermogen in
vergelijking met het levenslange beste werkvermogen bij gezonde controles.
Dit kunnen meer algemene correlaties zijn tussen constructen die aspecten
van welzijn vertegenwoordigen die mogelijk verdwijnen bij personen met MS.
Het blijft in dit observationele, beschrijvende onderzoek onduidelijk of in de
waargenomen correlaties empathie als oorzaak of gevolg van beter cognitief,
psychologisch en beroepsmatig functioneren of dat hersen functioneren (gezond
of pathologisch) de gemeenschappelijke noemer is die alle bovengenoemde
factoren beïnvloedt. Aangezien onze onderzoekspopulatie werd gekenmerkt
door een relatief milde ziekte-ernst, zou de hypothese gesteld kunnen worden dat
empathie belangrijker kan worden in relatie tot arbeidsparticipatie bij personen
met een slechtere ziekte-ernst.
In hoofdstuk 6 wordt de longitudinale studie beschreven. Deze longitudinale
studie toont aan dat personen met MS bij wie de arbeidsstatus na 2 jaar
verslechterde als gevolg van MS, meer problemen hadden met het executief
functioneren (samengestelde score op basis van de Paced Auditory Serial
Addition Test, Trail Making Test-B, Trail Making Test-contrast, Color Word
Interferentietest, Design Fluency Test) en complexe aandacht (samengestelde
score op basis van de Symbol Digit Modalities Test, Trail Making Test, Color Word
Interference Test-kaarten 1 & 2), meer zelf-gerapporteerde cognitieve problemen
(gemeten met de Multiple Sclerosis Neuropsychology Questionnaire), meer
symptomen van depressie (zoals gemeten met de Hospital Anxiety Depression
Scale), meer vermoeidheid (zoals gemeten met de Modified Fatigue Impact
Scale) en een hogere fysieke handicap (een hogere Expanded Disability Status
Scale) op baseline. Deze bevindingen komen overeen met factoren die eerder in
verband werden gebracht met slechtere werkgelegenheidsresultaten in crosssectionele studies, die zijn beschreven in ons literatuuroverzicht (hoofdstuk 3).
Het logistische regressiemodel liet zien dat meer fysieke beperkingen en een
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lager executief functioneren matig voorspellend waren voor een verslechtering
van de arbeidsstatus na 2 jaar als gevolg van MS. Stemming en vermoeidheid
werden niet behouden als onafhankelijke voorspellers van verslechtering van de
arbeidsstatus.
In het tweede deel van het proefschrift worden de persoonlijke overwegingen
met betrekking tot arbeidsparticipatie beschreven. Onderzoek naar
persoonlijke en contextuele factoren is relatief schaars, aangezien onderzoek
naar arbeidsparticipatie bij MS met name veel aandacht heeft gehad voor
demografische en ziekte-gerelateerde factoren. Het is noodzakelijk om
arbeidsparticipatie te onderzoeken vanuit het perspectief van patiënten om te
begrijpen hoe personen met MS op een zinvolle manier de verschillende aspecten
die van invloed zijn op hun werk met elkaar verbinden. Het secundaire doel van
dit proefschrift was dan ook om persoonlijke overwegingen en de betekenis van
werk in het dagelijks leven te onderzoeken.
Hoofdstuk 7 beschrijft persoonlijke overwegingen op basis van verhalende
interviews met 16 werknemers met rrMS. Uit de interviews bleek dat voor
de werknemer met rrMS het voortzetten van het werk het resultaat van een
dynamisch proces dat zij gedeeltelijk konden beïnvloeden en werd beschreven
als leven in een precaire evenwichtige toestand. Verschillende thema’s die
van invloed zijn op deze balans zijn beschreven: bekendheid met de ziekte,
bijstelling van verwachtingen, een begripvolle en realistische manager, werken
als een zinvolle levensactiviteit en strategische overwegingen. Personen met rrMS
moeten zich opnieuw vertrouwd maken met hun lichaam en de verwachtingen
omtrent arbeid op een zinvolle wijze bijstellen om hun werk voort te zetten. Een
vertrouwensrelatie met de manager is essentieel om aan het werk te blijven.
Daarnaast is een balans nodig tussen voldoende uitdaging op het werk en
tegelijkertijd het vermogen hebben om aan de eisen van het werk te voldoen,
evenals financiële stabiliteit op de lange termijn.
Hoofdstuk 8 onderzoekt copingstijlen in relatie tot negatieve werkgebeurtenissen
en aanpassingen op het werk bij werknemers met MS. Onze hypothese was dat
negatieve werkgebeurtenissen en aanpassingen geassocieerd zouden zijn met
respectievelijk disfunctionele en functionele copingstijlen. Eerdere studies hebben
aangetoond dat emotiegerichte en vermijdingsstrategieën over het algemeen
onaangepast zijn bij chronische ziekten, terwijl taakgerichte coping geassocieerd
is met een betere aanpassing. Onze hypothesen werden gedeeltelijk bevestigd:
personen met rrMS die een of meer negatieve werkgebeurtenissen ervoeren,
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rapporteerden meer cognitieve problemen, gebruikten meer emotiegerichte
coping en hadden een hoger ziekteverzuim en presenteïsme dan personen met
rrMS die geen negatieve werkgebeurtenissen ervoeren. Een meer emotiegerichte
copingstijl en meer ziekteverzuim waren geassocieerd met een grotere kans op
het ervaren van negatieve werkgebeurtenissen. Hoewel er geen verband werd
gevonden tussen copingstijlen en aanpassingen in het algemeen, gebruikten
personen met rrMS die fysieke veranderingen op de werkplek rapporteerden
meer emotiegerichte coping. Tegelijkertijd werd de aanpassing, het gebruiken
van een flexibele planning geassocieerd met meer taakgerichte coping.
Hoofdstuk 9 onderzoekt de waarde van werk en duurzame inzetbaarheid, met
name bij werknemers met rrMS, aan de hand van de Capability Set for Workvragenlijst. We vergeleken werknemers met rrMS met die uit de algemene
bevolking. De vragenlijst onderzoekt of een set van zeven werkwaarden door een
werknemer als waardevol wordt beschouwd (A), mogelijk is in de werkcontext (B)
en kan worden bereikt (C). Als aan alle criteria is voldaan, wordt een individuele
werkwaarde beschouwd als onderdeel van de ‘capability set’ van een individuele
werknemer. Eerder onderzoek toont aan dat een grotere ‘capability set’
geassocieerd is met beter functioneren op het werk in de algemene bevolking.
In dit hoofdstuk werd onderzocht of de ‘capability set’ en werkwaarden van
werknemers met rrMS verschilden van die van gematchte leeftijdsgenoten.
Daarnaast werden discrepanties tussen belang (A), kansen (B) en prestatie (C)
binnen de individuele werkwaarden exploratief onderzocht. Verder hebben
we onderzocht of de ‘capability set’ gerelateerd was aan werk gerelateerde en
gezondheidsuitkomsten bij werknemers met rrMS.
Uit de resultaten kwam naar voren dat werknemers met MS werkwaarden
belangrijker vinden en een grotere ‘capability set’ hebben dan werknemers
uit de algemene bevolking. Een grotere ‘capability set’ was gerelateerd aan
betere werkresultaten voor alle werknemers en betere gezondheidsresultaten
bij werknemers met MS. Verrassend genoeg vonden werknemers met MS dat
ze meer kansen kregen en beter werkwaarden konden bereiken in vergelijking
met de algemene bevolking. In beide groepen werd gevonden dat het
belang van gewaardeerde werkaspecten voor alle zeven waarden hoger werd
gewaardeerd dan de mate waarin de werkplek kansen biedt om deze waarden
te bereiken. Bovendien werd het belang van gewaardeerde werkaspecten hoger
gewaardeerd dan de mate waarin de werknemers deze waarden konden bereiken.
Verschillen tussen in staat zijn gesteld en in staat zijn (B-C) om gewaardeerde
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werkaspecten te bereiken, werden gevonden bij de werknemers met MS,
maar niet bij de algemene bevolking. Het is zorgwekkend dat de werkplek
minder mogelijkheden biedt om gewaardeerde werkaspecten te realiseren
in verhouding tot het belang dat aan deze aspecten wordt gehecht. Gezien de
gezondheids- en productiviteitsvoordelen van een grotere reeks ‘werk waardes’,
moeten dergelijke conflicten voor individuele werknemers worden opgelost.
. Dit proces kan beginnen met het identificeren van waarde conflicten en het
helpen van werknemers en werkgevers om een optimale taakomschrijving en een
werkomgeving te creëren waarin belangrijke waarden kunnen worden bereikt. De
Capability set for Work vragenlijst kan daarbij een nuttig screeningsinstrument
zijn.
Tot slot worden in hoofdstuk 10 de resultaten van bovengenoemd de onderzoeken
in dit proefschrift in het kader van de huidige en toekomstige literatuur geplaats.
Dit proefschrift benadrukt het belang van arbeidsparticipatie voor mensen met
MS. Verschillende factoren zijn in dit proefschrift geïdentificeerd die verband
houden met succesvolle arbeidsparticipatie na een MS-diagnose. De beschreven
onderzoeken bevestigen dat duurzame inzetbaarheid een multifactoriële
aangelegenheid is waarin subjectief en objectief cognitief functioneren, fysiek
functioneren (inclusief vermoeidheid), persoonlijke overwegingen en de
werkomgeving een belangrijke rol spelen. Blijven werken is het resultaat van een
dynamisch proces dat mensen met MS gedeeltelijk kunnen beïnvloeden, en wat
wordt beschreven als leven in een toestand van precair evenwicht.
Een persoon met MS moet zich (zelfs) in een vroeg stadium van de ziekte op
het werk concentreren. Naast het aanpakken van de ziektesymptomen, moeten
werknemers onderzoeken wat voor hen waardevol is en ernaar streven hun
capaciteit en werkeisen in evenwicht te brengen. Zorgprofessionals moeten
zich niet beperken tot het behandelen van ziektesymptomen, maar moeten
ook rekening houden met de mogelijke nadelige effecten van MS op het
beroepsmatig functioneren. Verder is het goed om passende ondersteuning te
krijgen bij de aanpak van de ziekte en de werksituatie. Dit vraagt om een actieve
rol van werkgever en werknemer, gericht op mogelijkheden.
Het ‘patiënten perspectief’ verdient meer aandacht in de klinische praktijk,
wetenschappelijk onderzoek en overheidsbeleid. Toekomstige studies kunnen
voortbouwen op de bevindingen van dit proefschrift door longitudinale studies
uit te voeren om de dynamiek van arbeidsparticipatie bij MS verder op te helderen.
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Tenslotte een speciaal woord van dank voor al mijn familie en vrienden voor hun
vriendschap in de afgelopen jaren, voor hun oprechte interesse in mijn onderzoek
én voor het soms vooral niet informeren naar de voortgang van mijn proefschrift
waardoor ze mij het gevoel gaven dat mijn leven uit meer bestond dan werk
alleen. Bedankt voor alle afleiding die jullie mij gegeven hebben, met gezellige
borrel/stap/spelletjes avonden, (vrienden)weekendjes weg, potjes voetbal en
rondjes wielrennen.
Lieve pap en mam, ik prijs mij gelukkig met jullie onvoorwaardelijke en altijd
aanwezige liefde en steun. Bedankt voor de goede adviezen of gewoon het
luisterende oor. De laatste periode is niet makkelijk geweest, en hebben we
afscheid van je moeten nemen pap. Het is moeilijk dat ik het laatste stuk van mijn
promotie niet meer met je kan delen, maar ik weet dat je onwijs trots zou zijn.
Want zoals jij en mam ons hebt meegegeven om voor de volle 100% te gaan voor
iets wat je graag wil en om door te zetten, nou het heeft even geduurd maar het
proefschrift is af hoor!
Tot slot, mijn lieve Sandra. Ik wil je bedanken voor je geduld en steun, met je
positieve instelling, je relativeringsvermogen en geweldige gevoel voor humor.
We hebben elkaar leren kennen tijdens het promoveren en hadden daar een
gemene deler. De laatste jaren zijn we samen bezig geweest om tot de afronding
van onze proefschriften te komen, wat fijn dat het eindelijk zo ver is en dat ik dit
met jou kan delen. Nu samen op weg naar het nieuwe hoofdstuk in ons leven,
verhuizen naar onze eigen koopwoning samen met onze trouwe viervoeter;
Frenkie, ik kijk ernaar uit. Wat ben ik blij met jou aan mijn zijde!
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