
How does work disability of patients
with MS develop before and after
diagnosis? A nationwide cohort study
with a reference group

Hanna Gyllensten,1,2 Michael Wiberg,1,3 Kristina Alexanderson,1 Jan Hillert,1

Petter Tinghög1,4

To cite: Gyllensten H,
Wiberg M, Alexanderson K,
et al. How does work
disability of patients with MS
develop before and after
diagnosis? A nationwide
cohort study with a reference
group. BMJ Open 2016;6:
e012731. doi:10.1136/
bmjopen-2016-012731

▸ Prepublication history for
this paper is available online.
To view these files please
visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2016-012731).

Received 20 May 2016
Revised 24 August 2016
Accepted 3 October 2016

For numbered affiliations see
end of article.

Correspondence to
Dr Hanna Gyllensten; hanna.
gyllensten@ki.se

ABSTRACT
Objectives: We compared work disability of patients
with multiple sclerosis (MS) from 5 years before with
5 years after diagnosis, with that of matched controls,
and analysed whether progression in work disability
among patients with MS was associated with
sociodemography.
Design: Population-based cohort study.
Setting: The adult Swedish general population.
Participants: Residents aged 24–57 diagnosed with
MS (n=3685) in 2003–2006 and 18 425 matched
controls without MS.
Primary and secondary outcome measures:
Annual net days of sickness absence (SA) and
disability pension (DP), used as a proxy for work
disability, followed from 5 years before to 5 years after
diagnosis (ie, T−5–T+5). For patients with MS,
regression was used to identify sociodemographic
factors related to progression in work disability.
Results: Work disability of patients with MS increased
gradually between T−5 and T−1 (mean: 46–82 days)
followed by a sharp increase (T+1, 142 days), after
which only a marginal increase was observed
(T+5, 149 days). The matched controls had less work
disability, slightly increasing during the period to a
maximum of ∼40 days. Men with MS had a sharper
increase in work disability before diagnosis. High
educational level was associated with less progression
in work disability before and around diagnosis.
Conclusions: Patients with MS had more work
disability days also 5 years before diagnosis. Several
sociodemographic variables were associated with the
absolute level and the progression in SA and DP.

INTRODUCTION
Multiple sclerosis (MS) is a progressive dis-
order often leading to substantial disability
and high societal costs.1 2 MS generally starts
during the most productive period of life
when individuals usually are active on the
labour market. However, it has been sug-
gested that the work participation is altered

among patients with MS up to 8 years before
diagnosis.3 A high rate of patients with MS
also change employment position, reduce
working hours or leave the workforce prema-
turely,4 including sickness absence (SA) and
disability pension (DP). DP has been
reported to be significantly increased already
5 years after onset of MS, compared with
controls from the general population.5

Unemployment, or being outside the work-
force, irrespectively of reason thereof, is very
common among patients with MS.6–9

However, knowledge about how work dis-
ability of patients with MS develops over time
and whether sociodemographic factors influ-
ence this development is still scarce. In par-
ticular, there is a lack of longitudinal studies
based on large population-based samples.
However, in countries with mandatory sick-
ness insurance systems covering all residents,
registered SA and DP can potentially be used
as a proxy measure for work disability. A

Strengths and limitations of this study

▪ The main strengths of this study includes the
population-based design, use of nationwide reg-
isters with high completeness and validity, and a
large cohort of patients with MS, thus enabling
analyses of sociodemography on a nationwide
scale.

▪ The main limitation to the study was the lack of
clinical data on MS onset and diagnosis, but
identifying year of diagnosis on first year with an
MS diagnosis identified through the registers.
This may result in individuals with a previous
MS history (before the registers were available)
being categorised as new patients with MS.

▪ To ensure proper follow-up of SA and DP, the
study population had to be limited by age. Thus,
patients with MS diagnosed in adolescence or as
young adults were not included.
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relapsing remitting disease course, higher educational
level and light physical work has been suggested as pre-
dictors of longer time to DP.10 Moreover, one study iden-
tified sociodemographic factors associated with
trajectories of SA and DP in patients with MS,11

although lack of a control group hindered comparisons
with patterns in the general population.
In this study, we used Swedish nationwide register

data on SA and DP to compare work disability among
patients with MS from 5 years before to 5 years
after diagnosis, with that of matched controls.
Furthermore, we analysed if progression in work dis-
ability among patients with MS was associated with
sociodemography.

METHODS
Study population and materials
This study consists of 3685 individuals diagnosed with
MS between 2003 and 2006 and 18 425 propensity score-
matched controls. All individuals were living in Sweden
on the 31 December 2004. Register data included
population-based data linked by personal identification
numbers from; the Longitudinal integration database
for health insurance and labour market studies (LISA)
from Statistics Sweden (used for identifying the cohorts
and for sociodemographics), the National Patient
Register12 from the National Board of Health and
Welfare (including information about specialised out-
patient and inpatient care), and SA and DP registered at
the National Social Insurance Agency. Approval for the
project was received from the Regional Ethical Review
Board in Stockholm (2007/762-31) and it conformed to
the Declaration of Helsinki.13

The study population was attained in two steps. First,
based on the year of MS diagnosis, patients with MS
were categorised into four panels: 2003–2006. The year
of MS diagnosis was defined as the first time the individ-
ual received MS as primary or secondary diagnosis code
(ICD-9: 340, ICD-10; G35) in the inpatient care (avail-
able since 1987) or specialised outpatient care (since
2001). Included individuals were in ages 24–59 at year of
diagnosis to ensure information for 5 years before and
after diagnosis could be included.
Second, five controls from the general population

(without previous MS diagnosis or MS diagnosis during
the studied period) were identified using propensity
score matching, by greedy matching without replace-
ment.14 Propensity scores for the matching were gener-
ated by logistic regression with MS (yes/no) as
dependent variable and independent variables mea-
sured in the year of diagnosis being; age, sex, cohabit-
ing/marital status, living with children, place of birth,
type of living area geographic region and educational
level. The procedure was repeated for each panel (ie,
each year of diagnosis). Individuals that were matched
to patient with MS in panel 2003 were not available for
matching in panels 2004–2006, and so on. After

matching, balance scores were used to ensure ≤10%
residual imbalance14 in independent variables between
patients with MS and controls.
All individuals were followed up from 5 years before

(T−5) to 5 years after (T+5) date of diagnosis, using
annual information on SA, DP and sociodemographics:
educational level, living with children (age <19), coha-
biting/marital status, type of living area (based on popu-
lation density), geographical regions.15 16 Additionally,
sex, age and country of birth were attained at the year of
diagnosis.

Outcome measure and the social insurance system
Our proxy measure for work disability was the annual
number of net days of SA and DP combined (hereafter
SA/DP) irrespective of SA or DP diagnoses. Studying
only one of the systems and/or gross days of absence
could give misleading results in terms of the individuals’
work disability, as individuals may be on part-time SA
and DP simultaneously and that individuals on full-time
DP are not eligible for SA.17 In Sweden, ∼65% of
patients with MS had any SA or DP during 2010 and of
these 12% had part-time use of both benefits during the
same year (unpublished results).
In Sweden, all residents of working ages who have

income from work or unemployment benefits are
entitled to sickness benefits if they, due to disease or
injury, are unable to work or prevented from job search-
ing. During the first period (often 14 days) of SA,
employed individuals are in most cases compensated by
their employer, with the exception of a first uncompen-
sated day. We therefore lack data on such short SA. All
people with a disease or injury leading to long-term or
permanent work disability can be granted full-time or
part-time DP from the age of 19. Our measure of work
disability thus do not discriminate based on the reason
for receiving SA and/or DP, but is distinguished from
other types of disability and other causes for decreased
work participation.

Analyses
Mean annual SA/DP days and differences in mean days
between patients with MS and controls, were calculated,
overall and stratified by sociodemographic variables, at T
−5, T−1, T0, T+1 and T+5. The differences were tested
for statistical significance (α=0.05) using two-tailed t-tests
with unequal variances.
Ordinary least squares (OLS) regression analyses with

robust SDs were performed, for the patients with MS
without controls, to gain insight on how sociodemo-
graphic variables affect the individual progression of
SA/DP among patients with MS. The dependent vari-
able was the difference in work disability, measured as
SA/DP days, between two time points for each individ-
ual. Three linear regressions were performed: (1) T−1
vs T−5, (2) T+1 vs T−1 and (3) T+5 vs T+1.
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RESULTS
Among the patients with MS, most were women (69.8%)
between ages 45 and 59 (43.1%) (table 1). The sociode-
mographic characteristics for the matched controls were
almost identical to that observed among the patients
with MS, with balance scores below 6% (numbers not
shown).
For the controls, mean SA/DP days slightly increased

until the year of matching, thereafter stabilised around
40 days per year (figure 1). For the patients with MS,
SA/DP days were increasing throughout the time
period, but with varying rate of progression. The mean
increase among patients with MS was 9 days per year in

the period T−5 to T−1 (from 46 to 82 days over
4 years), increased to 30 days per year in the period T−1
to T+1 and again decreased to <2 days per year in the
period T+1 to T+5. In the period T−5 to T−1 there was
almost a doubling of the number of days, from 46 to
82 days (figure 1). The steepest increase over time was
in the period around diagnosis (T−1 to T+1), where the
mean number of days changes from 82 to 142 days in
2 years. Thereafter (T+1 to +T5), the increase continued
but with lower rate of change, to 149 days in T+5.
Among patients with MS, SA was highest around the

year of diagnosis (figure 2). However, DP increased with
time, and thus the proportion of DP in relation to all
SA/DP decreased from 56% at T−5 to <50% at T+1 and
increased thereafter to 86% of SA/DP at T+5.
Women with MS had more SA/DP days than men with

MS throughout the entire period (table 2), and women
with MS had, at all time points, higher mean SA/DP

Figure 1 Annual net days with SA/DP per year, among

patients with MS and controls, respectively, in relation to year

of MS diagnoses (T0). DP, disability pension; MS, multiple

sclerosis; SA, sickness absence.

Figure 2 Mean number of net days per year with sickness

absence (SA) and disability pension (DP), respectively,

among patients with MS, five years before the year of MS

diagnosis (T0) to five years after. DP, disability pension; MS,

multiple sclerosis; SA, sickness absence.

Table 1 Frequencies and proportions of patients with MS

and controls at year of MS diagnosis, stratified by

sociodemographics

MS Controls

N

Per

cent n

Per

cent

Age groups

24–34 934 25.3 4383 23.8

35–44 1161 31.5 5952 32.3

45–59 1590 43.1 8090 43.9

Sex

Men 1114 30.2 5438 29.5

Women 2571 69.8 12 987 70.5

Born in Sweden*

Yes 3303 89.6 16 180 87.8

No 382 10.4 2245 12.2

Married or cohabiting

Yes 2060 55.9 10 317 56.0

No 1625 44.1 8108 44.0

Living with children

Yes 1841 50.0 9161 49.7

No 1844 50.0 9264 50.3

Educational level†

High school or less 2307 62.6 11 232 61.0

University 1378 37.4 7193 39.0

Type of living area

Larger cities 1404 38.1 6899 37.4

Medium-sized

municipalities

1289 35.0 6430 34.9

Smaller

municipalities

992 26.9 5096 27.7

Geographic region

East 1483 40.2 7631 41.4

South/West 1529 41.5 7104 38.6

North 673 18.3 3690 20.0

Panel

2003 1084 29.4 5420 29.4

2004 956 25.9 4780 25.9

2005 883 24.0 4415 24.0

2006 762 20.7 3810 20.7

All 3685 100.0 18 425 100.0

*The category not born in Sweden includes <10 individuals with
missing country of birth.
†The category high school or less includes 156 individuals with
missing educational level.
MS, multiple sclerosis.
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days compared with their matched controls than had
men with MS. The difference by sex, of patients with MS
compared with controls, was less pronounced from T−1
an onwards. Individuals with university education had
fewer days compared with those with lower level of edu-
cation. Moreover, the difference between patients with
MS and controls increased more with time for those
with lower education (T−5: 23 days, T=0: 95 days, T+5:
120 days) compared with those with higher education
(T−5: 13 days, T=0: 59 days, T+5: 84 days). The differ-
ence by age, between patients with MS and the controls,
was larger among the older age groups, although the
rate of progression was larger in younger patients. The
two younger age categories decreased mean SA/DP days
between T+1 and T+5 compared with controls.
During the time period before diagnosis (T−5 to T

−1), the increase in SA/DP days was higher for patients
with MS in older ages compared with in younger indivi-
duals (age 24–34) (β35-44=10.6, p<0.05; β45-59=22.9,
p<0.05) also after adjusting for other variables using
regression analysis (table 3). Patients with MS having
university education had lower increase in SA/DP (β=

−13.1, p<0.05). The results when analysing the period
around diagnosis (ie, the changes between T−1 and T
+1) were similar to the estimates for the first period;
older patients with MS and those with lower education
had steeper increase in number of days compared with
the other groups. During the period after diagnosis
(T+1 to T+5), patients with MS in ages 45–59 had
higher increase in SA/DP over time, but education did
not appear to be associated with change in SA/DP
during that period.

DISCUSSION
In this register-based study of more than 3500 patients
with MS, we found that they had higher work disability
compared with matched controls already 5 years before
MS diagnosis. Work disability of patients with MS
increased gradually in the prediagnostic period followed
by a sharp increase around the year of diagnosis, after
which only a marginal increase was observed during the
first 5 years after diagnosis. This contrasts to the progres-
sion in matched controls who had a lower initial work

Table 2 Difference in mean number of net days of SA/DP between patients with MS and controls, stratified by

sociodemographics

5 years before to 5 years after the year of diagnosis (T0)

Variables T−5 T−1 T0 T+1 T+5

All 20 (46) 41 (82) 82 (125) 98 (142) 106 (149)

Age

24–34 4 (19)* 15 (35) 49 (68) 59 (78) 52 (66)

35–44 21 (46) 33 (66) 75 (109) 92 (125) 79 (103)

45–59 43 (87) 66 (127) 108 (170) 122 (182) 127 (173)

Sex

Male 13 (34) 39 (69) 80 (112) 96 (130) 105 (137)

Women 23 (52) 42 (87) 83 (131) 98 (147) 107 (154)

Born in Sweden

Yes 21 (46) 42 (82) 84 (125) 99 (142) 107 (148)

No 14 (45) 30 (76) 71 (120) 90 (143) 106 (162)

Married or cohabiting

Yes 23 (45) 42 (76) 85 (121) 99 (135) 104 (136)

No 17 (47) 40 (88) 78 (130) 96 (151) 110 (169)

Living with children

Yes 18 (50) 45 (94) 85 (138) 105 (161) 122 (184)

No 22 (43) 37 (69) 79 (111) 91 (123) 90 (113)

Education

High school or less 23 (56) 49 (102) 95 (151) 111 (170) 120 (178)

University 13 (26) 26 (47) 59 (81) 75 (96) 84 (104)

Type of living area

Larger cities 23 (54) 48 (97) 98 (149) 116 (169) 131 (181)

Medium-sized municipalities 18 (44) 41 (83) 79 (124) 97 (142) 106 (152)

Smaller municipalities 20 (42) 36 (70) 74 (108) 86 (122) 89 (123)

Geographic region

East 18 (41) 37 (73) 74 (111) 92 (129) 95 (131)

South/West 21 (48) 45 (87) 86 (131) 99 (146) 110 (157)

North 23 (53) 40 (89) 91 (142) 108 (160) 122 (170)

Mean number of days for patients with MS in parenthesis.
*Mean difference between patients with MS and controls not statistically different from zero at α=0.05, using two-tailed t-tests with unequal
variances.
DP, disability pension; MS, multiple sclerosis; SA, sickness absence.

4 Gyllensten H, et al. BMJ Open 2016;6:e012731. doi:10.1136/bmjopen-2016-012731

Open Access
P

ro
tected

 b
y co

p
yrig

h
t, in

clu
d

in
g

 fo
r u

ses related
 to

 text an
d

 d
ata m

in
in

g
, A

I train
in

g
, an

d
 sim

ilar tech
n

o
lo

g
ies.

 . 
E

n
seig

n
em

en
t S

u
p

erieu
r (A

B
E

S
)

at A
g

en
ce B

ib
lio

g
rap

h
iq

u
e d

e l
 

o
n

 Ju
n

e 12, 2025
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

17 N
o

vem
b

er 2016. 
10.1136/b

m
jo

p
en

-2016-012731 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


disability that increased slightly until year of matching
and after that remained quite stable. The increase in
work disability among patients with MS, measured as
mean SA/DP days, was similar in all investigated sociode-
mographic subcategories, although slightly more pro-
nounced in those of older age, lower education and
some categories of living areas. However, sociodemo-
graphics appeared to be less associated with the progres-
sion of work disability of patients with MS in the years
after diagnosis.
The strengths of the study include the population-

based design, using several nationwide registers with high
completeness and high validity,12 18 together with a large
cohort of patients with MS; which enabled analyses of
sociodemography on a nationwide scale. Our study also
has limitations: We assume a first registered hospitalisa-
tion or outpatient visit with MS diagnosis in 2003–2006 to
represent date of diagnosis. Due to lack of information
on outpatient care before 2001 this is, however, uncertain
—that is, some might not have had any inpatient or out-
patient care contact in those years, although that, due to
care regimes, is very unlikely. However, we assume that
most patients with MS have healthcare contacts at least
once during a 2-year period (2001–2002). We also had no
information on actual onset of disease. Thus, we pre-
sented data by panel year and included panel as a

variable in the regression analysis to account for potential
differences in, for example, time from onset to diagnosis
between the four panels. Moreover, our analyses using SA
and DP data from several years before MS diagnosis does
affect the age distribution in our study population, as
those diagnosed with MS during early ages were
excluded. The study should be viewed as explorative, no
in-depth analysis of relative importance, interactions or
causal pathways of specific sociodemographic variables
were attempted, such as associations with local labour
market conditions or if our findings represents inequal-
ities that needs to be addressed.
Although the causes of work disability were not ana-

lysed in the study, we compared the results with that of
matched controls to indicate how much of the work dis-
ability that could be assumed to be due to the MS
disease. In this study, we used propensity score matching
to identify a control group similar to patients with MS at
year of diagnosis. Propensity score matching is often
used in studies estimating the attributable effect of treat-
ment in observational studies,19 20 but has also been
used in exploring the effects of disability, road injur-
ies21–24 and disease.25 In such studies, the disease onset
or accident is analysed as if it was an initiated treatment,
comparing individuals matched on pre-event character-
istics. Most of our matching criteria were time

Table 3 Associations between sociodemography and change in number of net days with SA/DP among patients with MS,

results from three linear regression models

Period 1: diff (T−1 vs T−5) Period 2: diff (T+1 vs T−1) Period 3: diff (T+5 vs T+1)

Estimate (CI 95%) Estimate (CI 95%) Estimate (CI 95%)

Intercept 38.6 (23.6 to 53.6)*** 62.8 (43.6 to 82.1)*** 5.2 (−13.3 to 23.7)

Age (ref: 24–34)

35–44 10.6 (2.8 to 18.3)*** 16.2 (5.8 to 26.6)*** 7.0 (−3.0 to 17)

45–59 22.9 (14.7 to 31.1)*** 14.1 (4.6 to 23.7)*** 26.8 (17.9 to 35.6)***

Sex (ref: female)

Male −1.1 (−8.1 to 5.9) 0.4 (−8.0 to 8.9) 2.6 (−5.0 to 10.1)

Born in Sweden (ref: yes)

No −6.0 (−17.7 to 5.6) −12.4 (−26 to 1.1)* −12.4 (−25.3 to 0.4)*

Married or cohabiting (ref: no)

Yes 0.3 (−8.3 to 8.8) 1.4 (−8.0 to 10.8) 3.1 (−5.5 to 11.6)

Living with children (ref: no)

Yes −0.7 (−9.2 to 7.8) −3.8 (−13.4 to 5.7) 1.9 (−6.5 to 10.4)

Education (ref: High school of less)

University −13.1 (−19.6 to −6.6)*** −11.5 (−19.5 to −3.6)*** 6.1 (−1.1 to 13.3)*

Type of living area (ref: Larger cities)

Medium-sized municipalities 9.9 (2.2 to 17.5)** 4.4 (−4.7 to 13.5) 5.6 (−2.8 to 13.9)

Smaller municipalities 9.7 (0.6 to 18.8)** 11.2 (0.3 to 22.2)** 7.2 (−2.3 to 16.6)

Geographical region (ref: east)

South/West 2.6 (−4.4 to 9.6) 0.3 (−8.2 to 8.7) 5.2 (−2.5 to 12.8)

North −4.2 (−14.3 to 5.9) 6.2 (−6.1 to 18.5) 0.6 (−10.1 to 11.3)

Panel (ref: 2003)†

2004 −5.8 (−14.5 to 2.9) −3.4 (−13.8 to 7.0) −13.3 (−22.6 to −4.0)***
2005 −11.6 (−20.3 to −2.8)*** −2.7 (−13.1 to 7.8) −14.9 (−24.3 to −5.4)***
2006 −19.3 (−28.2 to −10.4)*** −3.6 (−14.6 to 7.5) −16.7 (−26.2 to −7.2)***

n 3608 3652 3587

Estimates statistically significant different from zero (α=0.05) in bold, and significance level is indicated as: *p≤0.1; **p≤0.5; ***p≤0.01.
†Panel belonging measured in year of diagnosis (T0) was included in the final model to adjust for year of inclusion.
DP, disability pension; MS, multiple sclerosis; SA, sickness absence.
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independent, thus fulfilling these demands for pre-event
criteria. However, our findings that SA/DP days was
higher already at least 5 years before MS diagnosis indi-
cate that matching should potentially be made on a time
point before diagnosis, particularly if matching criteria
is affected by the disease or symptoms.
The analysis of sickness benefits in a specific country

may appear less relevant in other settings. However,
these results, using data on all individuals diagnosed
with MS during the studied period, and complete
SA/DP data from an almost universal sickness benefits
system, have more general implications in relation to
work disability, symptoms resulting in short-term (SA)
and long-term (DP) disability, and the clinical course of
the MS disease. The use of SA/DP in this manner can
also be of relevance to other diseases where it has been
suggested that the symptoms may start prior to assumed
onset. However, to operationalise work disability in this
way, using data on sickness benefits, is not without
problem, as the benefits scheme and policy may change
over time. This may have an impact on the validity of
our study, although we expect that such alterations have
had a similar impact on patients with MS and the
matched control groups.
Although work disability was more common in some

population groups with MS, not all patients with MS had
SA/DP. This is in line with previous findings that 25% of
all patients with MS were working essentially full-time,
and 21% had no external financial support.26 In
Sweden, 62% of the patients with MS were on DP
in 2005, while 37% of the remaining had longer SA
spells during a 12-month study period.27 However,
Björkenstam and colleagues found11 that sociodemo-
graphic factors in themselves poorly predicted the trajec-
tories of SA/DP days among patients with MS in
Sweden, and that previous SA/DP was a better predictor
of postdiagnosis SA/DP trajectories than the sociodemo-
graphic factors.11 Older age and educational level have
previously been found associated with postdiagnosis
SA/DP trajectories, which is in accordance with our
results. As the source populations in the publication by
Björkenstam et al11 and this current analysis were very
similar, this was expected. However, we did not find the
same11 association of sex and country of birth to work
disability. This warrants further analyses as to the associ-
ation between overall trajectories of SA/DP and the
absolute levels and progression at different time points.
The initial course of MS disease is unpredictable and

may affect individuals very differently. In majority of
patients with MS, the disease begins with a relapsing
course followed after several years by a progressive
phase,28 but it is possible that some phenotypes of MS
may delay diagnosis more than others. We found a high
rate of SA/DP days already 5 years prior the year of MS
diagnosis, and a previous study3 found lower work par-
ticipation already 8 years before diagnosis. Our results
are also in line with a previous study reporting increased
DP already 5 years after MS onset.5 Thus, it may be

suggested that the clinical course of the disease with
regards to work disability starts before the diagnosis, and
possibly even before the assumed disease onset. It
appears that the average time from onset to diagnosis
was 4–5 years during our study period (unpublished
results from the Swedish National Multiple Sclerosis
Register). Thus, more studies are warranted to examine
work disability in relation to disease onset and a poten-
tial prodromal phase of the MS disease.29 The trend
towards higher SA/DP already in the youngest age
group makes it less likely that the increase was the result
of delayed time to diagnosis among older patients with
MS compared with younger. Moreover, it indicates that
MS may be diagnosed earlier during the disease course
among some patients in the future, potentially before
todays assumed disease onset. This issue needs to be
further explored, to identify methods for finding
persons developing early symptoms, to ensure that work
disability due to the MS disease is covered for by the
sickness benefits scheme, and with regards to potentially
earlier treatment initiation.
In register-based research, there is a need for measure-

ments of disease progression collected routinely in
administrative data, which preferably includes physical
and mental aspects. Expanded Disability Status Scale
(EDSS) has been the standard and dominating measure-
ment for investigating MS progression. EDSS predomin-
antly measures motor functions and has been used to,
for example, find that time from symptomatic onset
until reaching EDSS 6 (equivalent of requiring a cane to
walk) range between 15 and 25 years.30 However, EDSS
is not collected among people without at least suspicion
of MS, and it is likely that the scale is filled in more fre-
quently by patients with MS having more frequent
healthcare encounters (eg, due to problems in the treat-
ment or worse symptoms). We thus used information on
financially compensated reduced work capacity from the
sickness insurance system as a proxy for disease progres-
sion. However, the identified apparent inequalities by
sociodemographic characteristics may be underestima-
tions, since the different levels of SA/DP may provide a
ceiling effect to those with high SA/DP use already at T
−5. Moreover, there is a need to better understand how
the design of social insurance systems (eg, sickness insur-
ance) interacts with eg labour markets for these types of
outcomes. For example, the possibility of part-time
absence in sickness insurance policy could potentially be
of great importance. Thus, studying work disability using
the proxy SA/DP may enhance the understanding of
consequences of living with chronic disease, and give
new insights into the effects of sickness insurance policy
in a society.

CONCLUSION
Our results indicate that patients with MS have more
work disability also 5 years before diagnosis. We also
observed several sociodemographic variables associated

6 Gyllensten H, et al. BMJ Open 2016;6:e012731. doi:10.1136/bmjopen-2016-012731
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with the absolute level and the progression in work dis-
ability, that is, higher age, smaller living areas and a low
level of education, in particular during the period
before and around diagnosis. Thereafter, it appears as
the situation stabilised which resulted in that sociodemo-
graphic factors only marginally influenced the progres-
sion of work disability among patients with MS.
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