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We assess the knowledge available on the difficulties

experienced by multiple sclerosis (MS) patients in work-

related activities. A literature review was carried out using

the keywords ‘multiple sclerosis’ and ‘employment’ or

‘work’ through PubMed and EMBASE. Papers reporting

patient-derived data on difficulties at work as primary or

secondary outcome measures and published in the period

2002–December 2011 were searched. A total of 26 papers

were selected, for a total of 32 507 patients (mean age 46.2

years; 42.1% with relapsing-remitting MS). Most papers

reported observational studies or cross-sectional surveys

focused on health-related quality of life and MS costs.

Symptoms more frequently addressed are fatigue, mobility

and cognitive impairments. Limited research has been

carried out on the working environment. We found a

relatively small number of papers published in the last 10

years on the difficulties that patients with MS can

experience at work, and this kind of information always

appeared as a secondary outcome. In general, it is possible

to affirm that MS has a strong impact on patients’

employment status, as the mean unemployment rate was

59%. Research on factors promoting maintenance of

remunerative employment is required. International
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Introduction
Multiple sclerosis (MS) is a chronic autoimmune disorder

of the central nervous system, whose aetiology is because of

an interaction of environmental factors and genetic

predisposition, and consists of inflammatory demyelination,

axonal loss and formation of sclerotic plaques. The

incidence of MS is 4.3/100 000 inhabitants/year (Pugliatti

et al., 2006), and prevalence is 54–232/100 000 (Gustavsson

et al., 2011), with a weighted average of 105/100 000

considering EU citizens aged 0–65 years: it is higher in

northern countries and among young adult women between

20 and 40 years of age (Confavreux and Compston, 2006).

In 80% of the cases, MS presents an acute episode

affecting one brain site, with symptoms that may involve

motor, sensory, visual and autonomic systems, such as

fatigue, weakness, poor balance, bladder dysfunctions,

loss of vision, diplopia, dysarthria, impaired speech,

affective symptoms, cognitive impairments and motor

deficits (Compston and Coles, 2008). The chance of

a second episode increases from 50% at 2 years to 82% at

20 years: in this case, the criteria for relapsing-remitting

multiple sclerosis (RR-MS) are fulfilled (Fisniku et al.,
2008). With time, recovery from each acute episode

becomes incomplete, so that patients enter the second-

ary-progressive phase of MS (SP-MS), whereas for

approximately 20% of all MS patients, the illness is

progressive from onset [primary-progressive phase of MS

(PP-MS)]. In both SP-MS and PP-MS, progression starts

at around 40 years (Confavreux and Vukusic, 2006). Given

the variety of symptoms that MS patients can experience,

the limitations in performing activities are very wide and

may deal with mobility (e.g. walking or moving objects),

communication or self-care.

The treatment of MS is complex and varies consistently

with the different symptoms and disease stages: immuno-

suppressive treatments to reduce relapse rates and

disease activity; corticosteroids for acute stages; GABA-

receptor agonists for spasticity; intermittent self-cathe-

terization and oxybutynin for sphincter dysfunction;

carbamazepine for paroxysmal attacks; and amantadine

for fatigue (Compston and Coles, 2002, 2008). The cost

of MS is one of the highest among brain disorders, as it

includes direct medical and nonmedical costs (e.g.

informal care or accommodation of living places), and

indirect costs, that is reduced work productivity and early

retirement. The cost per patient/year is estimated at

h26 974 (Gustavsson et al., 2011), one-third (i.e. h8725)

being indirect costs. Difficulties with employment are a

relevant issue in consideration of the variety of symptoms

and limitations experienced by MS patients (Simmons,

2010), but the issue of unemployment in MS has only

partially been tackled: if, on the one hand, experiences on
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vocational rehabilitation for patients entering or

re-entering in the workforce exist, on the other, the

issue of maintaining the current employment is not

evaluated systematically in research (Townsend, 2008;

Varekamp et al., 2008).

Understanding how difficulties with employment and the

features of the workplace – including both physical and

relational characteristics – interact with MS symptoms is

of primary relevance to promote job participation.

However, despite the MS high burden and the fact that

it affects young individuals of working age, its impact on

the individuals’ ability to perform work-related activities

has not been addressed systematically. This review aimed

to assess the knowledge available on the difficulties

experienced by MS patients in work-related activities.

The influence of demographic and environmental factors

such as educational level, social barrier and characteristics

of workplace has also been taken into account.

Methods
A literature search was carried out using the keywords

‘multiple sclerosis’ and ‘employment’, ‘unemployment’,

‘work’ or ‘work barrier’ through PubMed and EMBASE in

the period 2002–December 2011. The main selection

criterion was the presence of the selected keywords in the

title or in the abstract. Abstracts were read and included if

they were clinical trials, RCT or observational quantitative

studies in which data on difficulties at work, factors

associated or predictors of these difficulties were reported

as primary or secondary patient-derived outcome measures.

Letters to journals’ editors, literature reviews, qualitative

papers and papers not in English were excluded.

During checking of abstracts, the most conservative

approach possible was used: records were considered for

selection also if the information was ambiguous, and the

final decision was taken by full-text reading; each abstract

and paper was double checked by two blinded reviewers.

References of included papers were checked to deter-

mine whether other papers, not selected at literature

search, could be included.

A synthetic description of the main results of each paper

was produced, and descriptive statistics were used to

present data. When available, the percentage of patients

employed because of MS was derived; the aggregate

mean age, disease duration, the median Expanded

Disability Status Scale (EDSS) score (Kurtzke, 1983)

and percentage of patients with RR-MS were calculated.

Results
In total, 692 studies were found through PubMed and

1158 through EMBASE. After the elimination of dupli-

cates and of papers not matching the type and topic of

study, 119 papers were identified. Of these, 88 were

excluded because they did not fulfil the inclusion criteria,

mostly for study design, at abstract check, and two more

papers were excluded at full-text analysis. One paper was

added through a reference check: therefore, 26 papers,

reporting data on 32 507 patients, were included in the

narrative synthesis (Fig. 1). Most of them were cross-

sectional studies on health-related quality of life

(HRQoL) and disease costs, whereas patients’ ability to

perform work duties was frequently addressed as a

secondary outcome. Selected papers were mostly Eur-

opean and published between 2005 and 2009. Table 1

provides an overview of the sample of selected papers.

In 2006, the European Journal of Health Economics

published a supplement issue on the cost of MS in

Europe and patients’ HRQoL. The information was

collected through a cross-sectional survey: a question-

naire on resource consumption, work capacity, HRQoL

and disease status was filled in by a sample of patients

recruited through patient organizations and neurology

centres (Kobelt et al., 2006h). The research was carried

out in nine countries (Berg et al., 2006; Kobelt et al.,
2006a, 2006b, 2006c, 2006d, 2006e, 2006f, 2006g, 2006i):

considering all respondents (n = 13 417), 35.8% were

employed and 37.4% were early-retired because of MS.

Considering only the proportion of patients in the

workforce (i.e. those aged <65, n = 11 731), 40.9% were

employed and 42.7% were early-retired because of MS.

Among employed patients, 32.4% had to reduce the

amount of worked hours and 25.8% had to change the

type of work following the onset of MS. This study

showed that MS had a strong impact on patients’ ability

to work and the loss of productivity was similar among

countries, and that disease progression was consistent

with decreased workforce participation and with disease-

related costs and HRQoL.

Putzki et al. (2009) followed up a cohort of 1149 patients

with RR-MS, and found that 14.7% of them were unable

to work because of MS and that this inability increased

with age. The main predictors of patients’ occupational

status were baseline EDDS score and duration of MS.

HRQoL was related negatively to disease activity and

inability to work and related positively to full-time

employment. Similar results were found by Patti et al.
(2007), who analysed the effects of education level and

employment status on HRQoL in patients with RR-MS.

The results showed that occupation and educational level

were significant and independent predictors of HRQoL,

thus underlining the importance of maintaining the

employment after a recent diagnosis of MS.

A cross-sectional study carried out by Forbes highlighted

the correlation between some MS-related problems and

HRQoL. The most pervasive effect was exerted by

difficulties in relationships and employment: the latter in

particular was strongly associated with SF-36’s Role

Physical scale, which measures problems with work or

other daily activities, and Social Functioning scales, which

are a measure of the interference of physical and
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emotional problems on normal social activities (Forbes

et al., 2006). Another cross-sectional survey focused on

well-being was carried out by MacLurg et al. (2005) using

a questionnaire on employment, marital and residential

status, receipt of benefits and house modifications: 20%

of the patients were employed whereas 56% were retired

because of MS, and the employment rates decreased with

increasing EDSS.

Julian et al. (2008) reported cross-sectional and long-

itudinal data on employment in 8122 MS patients from

the USA. At baseline, 56% of patients were not employed:

these were more likely to have a progressive course of

disease, longer duration of symptoms, greater disability

and functional limitations. After 18 months, 58% were

unemployed: those who quit working experienced

worsening of symptoms, in particular mobility, hand

function, fatigue and cognitive performance. Approxi-

mately 5% of patients not employed at baseline started

working between baseline and follow-up: these patients

had less severe problems in mobility, hand function as

well as cognitive functioning, greater levels of education

and were younger in age. Similar results were reported

by Simmons et al. (2010) from an Australian sample: 1135

patients participated in the baseline survey in 2003

(40.3% employed) and 1329 in the follow-up in 2007

(34.9% employed). Men and older patients were more

likely to quit working, frequently because of ineffective

management of fatigue, mobility-related symptoms and

cognitive deficit, rather than because of workplace-

related factors.

Messmer Uccelli et al. (2009) assessed factors promoting

employment in a sample of 1141 MS patients, of whom

61% were employed. Results showed that memory, visual

and mobility impairments negatively influenced employ-

ment status, whereas flexible work schedules and

financial security promoted job maintenance. Further-

more, employed patients were younger and had more

years of education. Complementary results were found in

a study evaluating the contribution of employment status,

age, sex and clinical status towards perceived health

status in 184 MS patients, of whom 43.5% were

employed: in younger patients, being employed was

significantly related to physical and mental health

(Krokavcova et al., 2012).

Fig. 1

Papers selected after
abstract check

(n = 31)

Papers excluded: did not match inclusion
criteria at abstract check

(n = 88)

Full texts analysed
(n = 25)

Full texts excluded:
Focus not on work-related difficulties

Qualitative paper
(n = 6)

Papers included
(n = 119)

Paper retrieved through reference check
(n = 1)

Papers included in the
qualitative and quantitative

synthesis
(n = 26) 

Records retrieved in
PubMed and EMBASE

(n = 1850)  

Records excluded:
Elimination of duplicates

Elimination of review, letters, qualitative
papers, protocols

Elimination of papers clearly not dealing
with the topic

(n = 1731)

Workflow of paper selection.
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A cross-sectional study carried out by Morales-Gonzáles

et al. (2004) reported HRQoL information on 371 Spanish

MS patients. Patients with progressive forms had a worse

quality of life, were more likely to have marital problems,

to be separated/divorced because of MS and to be

unemployed. They were five-fold more limited in getting

around in public places and experienced three-fold

greater limitations in social activities.

Honarmand et al. (2011) found that employability was

strongly predicted by patients’ disability status –

measured taking into account both physical and cognitive

functions – by depression levels and by personality traits

such as less extraversion and agreeableness. Being female

was also associated with unemployment, whereas educa-

tional level was not a predictor.

Busche et al. (2003) searched the predictors of unemploy-

ment in a group of 96 patients and found that 22% of

patients quit working over the 2.5 years, and that the

relative risk of becoming unemployed was higher for

those older than 40 years of age, with longer duration of

disease and with EDSS score greater than 5.5. Education

levels and marital status were not associated with

employment status.

A cross-sectional study by Smith and Arnett (2005) was

the only one that did not find a relationship between

employment status, age, sex, cognitive functioning and

MS duration. Unemployed MS patients had higher

disability and lower education level, experienced more

fatigue, and the prestige of their past occupation was lower

compared with that of those still working. The factors that

contributed considerably toward reducing or quitting

working were fatigue and neurological symptoms.

Riazi et al. (2003) examined predictors of health status

using sociodemographic variables: the results showed that

employment was a significant predictor of most of the

health dimensions under examination, except mental

health and pain. The authors concluded that employment

and social class were consistently identified to have some

predictive value, but they were deemed to be of limited

clinical use.

Two studies (Roessler and Rumrill, 2003; Neath et al.,
2007) reported information from the same database

composed of 2167 US patients with MS who, between

1992 and 2003, presented a complaint of discrimination at

the US Equal Employment Opportunity Commission

(EEOC), for a total of 3663 allegations. Roessler and

Rumrill (2003) showed that discharge and reasonable

accommodation were the most frequent, representing

more than 50% of the allegations. Minor sex differences

exist: women were more likely to file allegations related

to harassment and less likely to file allegations related to

hiring or reinstatement; women were more likely to file

allegations against employers in service industries and

less likely against construction, manufacturing and

wholesale industries. Finally, for both sexes, allegations

Table 1 Summary characteristics of the studies included

References Sample size (% women) Age (mean) MS type (% RR) MS duration (mean) EDSS (median) Employed (%) Country

Kobelt et al. (2006c) 1019 (70.4%) 50 35.6% 15.3 4.5 34.9% Austria
Kobelt et al. (2006e) 799 (68%) 48.1 38.2% 12.8 4 45.3% Belgium
Kobelt et al. (2006d) 2793 (72.2%) 45.1 39.7% 10.1 4 49.7% Germany
Kobelt et al. (2006b) 921 (65.8%) 46.1 35.4% 12.3 5 46% Italy
Kobelt et al. (2006a) 1549 (69.1%) 46.7 28.9% 9.7 4 40.5% The Netherlands
Kobelt et al. (2006g) 1848 (64.2%) 44.7 37.3% 11.7 5 31.7% Spain
Berg et al. (2006) 1339 (73%) 53.4 21.4% 14.1 6 48.6% Sweden
Kobelt et al. (2006f) 1101 (63.8%) 52.5 29.1% 16.3 5 44.1% Switzerland
Kobelt et al. (2006i) 2048 (74.5%) 51.4 35.5% 12.6 5 31.4% UK
Putzki et al. (2009) 1149 (72.8%) 37.6 100% 3.3 2 90% Germany
Patti et al. (2007) 593 (70.7%) 36.9a 100% 3.7b 1.5 62.2% Italy
Forbes et al. (2006) 929 (69%) 48 30% 16 – 28% UK
MacLurg et al. (2005) 149 (66%) 51 38% 11.8 6 21% North Ireland
Julian et al. (2008) 8867 (73.9%) 47.6 – 18.1 – 41.1% USA
Simmons (2010) 2464 (78%) 50.8a – – – 49.1% Australia
Messmer Uccelli et al. (2009) 1141 (67%) 41.8 – – – 61% EU countries
Krokavcova et al. (2012) 184 (66.3%) 40.5 – 6.4 3 43.4% Slovakia
Honan et al. (2012) 189 (74%) 48.3 66.1% 10.2 – 53.9% Australia
Morales-Gonzáles et al. (2004) 371 (68.7%) 38.9 69.5% 10.2 3.5c 33.4% Spain
Honarmand et al. (2011) 103 (77.4%) 44.7 62.3% 9.8 2.5 38.7% Canada
Busche et al. (2003) 96 (65.6%) 47.2 44.8% 14.8 4c 52.1% Canada
Smith and Arnett (2005) 50 (76%) 49.9 56% 10.3 4.5c 58% USA
Riazi et al. (2003) 638 (65.3%) 49.1a – 11.6b – 23% UK
Roessler and Rumrill (2003) 2167 (65.2%) 42.5 – – – – USA
All studiesd 32 507 (71.1%) 46.9 42.1% 13.7 – 41%

EDSS, Expanded Disability Status Scale; MS, multiple sclerosis; RR-MS, relapsing-remitting multiple sclerosis.
aMean age was derived from categorical data.
bMean duration of disease was derived from categorical data.
cMedian EDSS was derived from categorical data.
dAggregate mean age, mean percentage of patients with RR-MS and mean MS duration were calculated on the basis of availability of data. The study of Neath et al.
(2007) is not reported in the table as it is based on the same population of Rumrill et al. (2007). The study of Kobelt et al. (2006h) is not reported in the table as it
presents summary information for references Berg et al. (2006) and Kobelt et al. (2006a, 2006b, 2006c, 2006d, 2006e, 2006f, 2006g, 2006i).
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were more frequent against companies with more than

501 employees. Neath et al., 2007 used a multiple

correspondence analysis to determine the most relevant

causes of allegations: they concluded that perceived

discrimination often originates from employers’ failure to

provide support and reasonable accommodation or

hostility, which can take the shape of harassment,

intimidation, layoff and discharge.

Finally, Honan et al. (2012) published a validation study of

the Multiple Sclerosis Work Difficulties Questionnaire.

In this study, they enrolled 189 MS patients, of whom

54% were employed: the instrument indicated 34–40% of

issues related to work reduction, cessation or change in

work type. In this study, employed patients had

completed more years of education.

Discussion
This review aimed to assess the available knowledge on

work-related difficulties experienced by MS patients,

accounting for MS symptoms and for the influence of

educational level, social barrier and characteristics of

workplace. The symptoms that have frequently been

reported to reduce MS patients’ ability to work are

fatigue, mobility impairments and cognitive impairments.

In contrast, limited research has been carried out on

workplace environment and the variables used to assess

patients’ problem with employment were always the

secondary outcome: therefore, there was no study

specifically addressing the issue of work-related difficul-

ties and of the factors promoting patients’ ability to fulfil

job requirements. Analysis of sociodemographic factors

showed that unemployed patients were older, had a lower

educational level and lower prestige in their past work. In

general, it is possible to affirm that MS determines a

strong impact on patients’ employment status: the

aggregate mean unemployment rate was in fact 59%.

Fatigue is the most frequently reported symptom in the

papers included in the present review (Forbes et al.,
2006; Julian et al., 2008; Simmons et al., 2010). It is linked

to occupational status, increasing the likelihood of losing

a job, reducing worked hours or changing the type of work

activity. Fatigue is a very common symptom in MS that

can have a major impact on HRQoL. However, as it is a

subjective experience, it can be difficult to measure

(Johnson, 2008) and might be misinterpreted for laziness

in the context of the workplace. Its assessment is

therefore of primary relevance, as there is some evidence

of the efficacy of different kinds of fatigue-targeted

interventions, including medications, physical activity,

energy conservation and cognitive-behavioural therapy

(Krupp et al., 2010).

Some papers (Julian et al., 2008; Messmer Uccelli et al.,
2009; Simmons et al., 2010) have also reported that

mobility problems (e.g. problems with legs or feet,

difficulties in getting around and reaching some places)

and cognitive difficulties (e.g. memory, concentration and

thinking difficulty) determine increased problems with

employment. Patients with these symptoms are more

likely to leave their job or require changes at work. This

issue is very relevant because, as shown in the 2006 issue

of the European Journal of Health Economics (Berg et al.,
2006; Kobelt et al., 2006a, 2006b, 2006c, 2006d, 2006e,

2006f, 2006g, 2006h, 2006i), 25.8% of employed MS

patients had to change their work tasks and 32.4% had

to reduce the number of working hours.

Other symptoms linked to losing job or changes at work are

hand function (Julian et al., 2008; Simmons et al., 2010),

visual impairment (Messmer Uccelli et al., 2009) and pain

(Forbes et al., 2006), but their impact is limited, compared

with fatigue, mobility and cognitive difficulties.

Inability to work was found to increase consistently with

the severity and duration of disease (MacLurg et al.,
2005; Berg et al., 2006; Kobelt et al., 2006a, 2006b, 2006c,

2006d, 2006e, 2006f, 2006g, 2006i; Julian et al., 2008;

Putzki et al., 2009). Parallel to this, there is some evidence

that being employed is related to HRQoL and perceived

health in particular among younger patients (Forbes et al.,
2006; Patti et al., 2007; Putzki et al., 2009; Krokavcova

et al., 2012). For this reason, we believe that research

should focus on factors that promote employment in MS

patients, as these factors are poorly addressed in research.

Evidence that flexible work schedule and financial

security are key factors that promote job maintenance

has been reported only by Messmer Uccelli et al. (2009),

whereas the role of ineffective symptoms management,

rather than factors related to the workplace, as the main

reason for quit working was reported by Simmons et al.
(2010). Two studies have reported the most frequent

discriminations among patients with MS and have

identified the causes in the employer’s inability to

provide support and reasonable accommodation and in

their hostility, such as harassment, intimidation, layoff

and discharge (Neath et al., 2007; Rumrill et al., 2007).

Previous research (Roessler and Rumrill, 2003) concluded

that there are several explanations for the high unem-

ployment in patients with MS, and that the most

practical and effective approach to improve employment

outcome is to improve organisational and physical work-

place features. This is consistent with the biopsychosocial

perspective that recognizes the relevance of the person–

environment interaction. Our results show that consider-

able research has been carried out on the ‘person’ side,

whereas much is to be done on the ‘environment’ side.

Some limitations need to be acknowledged. Even though

our search was extensive, we cannot be sure that all

relevant articles were located. The fact that factors

promoting job maintenance are poorly represented is likely

because of the fact that, between 2002 and 2011, the issue

of remunerative employment was mostly addressed in
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terms of disease burden and cost rather than possible

determinants of outcomes. However, expanding the search

period for more years would have made little sense, as the

labour and welfare situation of the 1980s or 1990s were

considerably different, from an economic perspective or

taking into account working modalities, for example with

the diffusion of informatics platforms. A comment should

be made on selected search terms. We decided to rely on

the widest possible strategy, using ‘work’, ‘employment’,

‘work barrier’ and ‘unemployment’ as search terms: this

determined that several papers were retrieved through a

literature search, but the vast majority of them contained

the key word ‘work’ with a profoundly different meaning

(e.g. trials in which work was used to address the fact that a

given pharmacological agent was effective or not). Finally,

the heterogeneity across studies also has to be taken into

account. The studies were very different with respect to

sample size, patients’ age and clinical features of MS (e.g.

RR-MS varied between 21.4 and 100%).

Conclusion

We found a relatively small number of papers published in

the last 10 years on the difficulties that patients with MS

can experience at work, and this kind of information always

appeared as a secondary outcome. Most of the papers

investigated factors determining quality of life and its link

to employment, and factors that are correlated with

employment status or early retirement. Approximately

59% of MS patients are unemployed, and the rate increases

consistently with increased patients’ age and disease

duration. Fatigue, mobility impairments and cognitive

impairments were reported as the main drivers of job-

related difficulties, whereas employer’s hostility and lack of

support and accommodations were identified as the cause

of perceived discriminations. Factors promoting employ-

ment are scarcely reported, and are generally referred to

flexible work schedule and financial security. Studies that

specifically address patients’ difficulties and the determi-

nants of such difficulties are needed. Rehabilitation

counselling is needed to reduce the effect of stigma by

employers and coworkers, and to support patients with MS

to identify and express their needs and to find appropriate

accommodations in their workplace. This kind of interven-

tion could ensure adequate levels of performance and the

maintenance of employment (Neath et al., 2007).
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