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Objectives: Early withdrawal from work is common among people with multiple scle-
rosis (PwMS). However, little is known about how this is influenced by the type of
employment. The aims were to explore the distributions of self-employed and other
types of employment (employed or no earnings from work) before and after MS di-
agnosis and its associations with sickness absence (SA) and disability pension (DP)
among PwMS and matched references without MS.

Materials & Method: A 6-year longitudinal cohort study of 2779 individuals diag-
nosed with MS in 2008-2012 when aged 20-59 and of 13,863 matched individuals
without MS from Sweden's population was conducted. Hazard ratios (HR) of >180
SA and/or DP days/year were compared by employment status among PwMS and
references using Cox proportional hazard models with 95% confidence intervals (Cl).
Results: Most had no SA or DP. Nevertheless, PwMS had higher SA and DP levels
compared with references. PwMS had a higher likelihood to reach >180days of SA
(HR = 4.89, 95% Cl = 4.43-5.40) or days of DP (HR = 6.31, 95% CI = 5.46-7.30), ir-
respective of the employment status. Self-employed references had less likelihood
for >180 SA days than employed references. However, self-employed and employed
PwMS had a similar likelihood for >180 SA days. Transitions of employees to self-
employment were infrequent among PwMS (1.7%) and references (2.6%).
Conclusions: PwMS transit to SA and DP to a higher extent than references. In con-
trast to individuals without MS, self-employed PwMS had similar SA levels to em-
ployed PwMS. Switching to self-employment was not a predominant choice for people

recently diagnosed with MS.
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1 | INTRODUCTION

Multiple sclerosis (MS) is the most common chronic inflamma-
tory neurodegenerative disease among working-aged people.l'2
Despite recent medical advances to reduce disease activity,
many people with MS (PwMS) experience reduced work capac-
ity. These limitations can affect the individuals' employment and
productivity, reducing the possibility to remain employed or work
full-time.*”

Participating in paid work has several positive impacts on
PwMS.8? Nevertheless, associations between MS and reduced
earnings and increased income from sickness absence (SA) and dis-
ability pension (DP) benefits are well-established in Sweden and

other countries, 231014 10,15-17

even prior to their MS diagnosis.
Furthermore, one Dutch two-year survey study found that em-
ployees with a chronic disease, such as MS, had a somewhat higher
probability of leaving paid work, e.g., through DP or early retirement
pension, whereas employees without a chronic disease more often
left employment to become self-employed.*®

In Sweden, all residents have universal access to social secu-
rity regardless of the type of employment (although specific rules
are applied for each case).’” Among the working-age population in
Sweden in 2020, 9.9% were self-employed compared with 75.4%
who were employees.?’ These modest rates of self-employment
could be associated with the risks of volatile workload and income
flows or possible loss of income when unable to work.?! However,
flexible work hours and relative decisional autonomy may influ-
ence one's choice to be self-employed.zl'22 In this regard, lower
incidence and shorter extent of absence from work have been
reported among self-employed when compared with employed.?®
Altogether, one could postulate that PwMS may consider transi-
tioning to self-employment after their MS diagnosis to facilitate
the necessary work environment adjustments for them to remain
in work.2+2°

The impact MS has on work capacity and how to prolong job re-
tainment has been of growing interest, especially as heterogeneity
characterizes the course of MS and working life. However, to the
best of our knowledge, no previous study has investigated the oc-
currences of SA and/or DP among self-employed PwMS or have the
transitions to or from self-employment to other types of employ-
ment following the diagnosis of MS been explored. The aim of this
study was to explore the proportions of self-employed and other
types of employment (employed or no earnings) before and after
MS diagnosis. A further aim was to investigate how the different
types of employment are associated with SA and DP among newly
diagnosed PwMS and in comparison with matched references with-
out MS.

2 | METHOD

A 6-year longitudinal population-based cohort study of individuals
of working ages with and without MS in Sweden was conducted.

2.1 | Datasources

Pseudo-anonymized microdata from six nationwide Swedish regis-
ters, linked by unique personal identity numbers, were used. The
Swedish MS Registry (SMSReg)?® was used to identify individuals
with MS, diagnosed by a neurologist using the current McDonald
criteria.?’”?’ The Longitudinal Integration Database for Health
Insurance and Labor Market Studies (LISA)*® held by Statistics
Sweden was used to obtain information on socio-demographic vari-
ables as well as for the selection of the individuals for the refer-
ence group. Data on annual SA and DP days were obtained from
the Micro-Data for Analysis of the Social Insurance (MiDAS), held by
the Swedish Social Insurance Agency.®! Year of death was obtained
from the Cause of Death Register,®? held by the National Board of
Health and Welfare. Moreover, comorbidity was assessed by con-

33,34 \vith data from the

structing a modified Comorbidity Index
Swedish Prescribed Drug Register (SPDR)*® and the Swedish Cancer
Register®® (both held by the National Board of Health and Welfare).
MS disease-modifying therapies were excluded from the index.%”
All of those who, according to the SMSreg, were diagnosed with
MS in the years 2008-2012 when aged 20-59 years (upper limit to
assure working age during follow-up) were included in the cohort of
PwMS. Five individuals without MS from the general population of
Sweden were matched to each individual in the PwMS cohort by sex,
age, type of living area, and county of residence. A relative annual
time scale was created for a 6-year period, with Y representing the
diagnosis or cohort entry year and each year of observation (Y_;-
Y, ,) corresponding to their respective calendar years. Accordingly,
if diagnosed with MS in 2008 (Y,), the follow-up would end in 2012
(Y,4), and, if diagnosed in 2012 (Y,), the follow-up would end in
2016 (Y+4). Baseline characteristics were obtained from data from
December the year before MS diagnosis (Y—i, i.e., 2007-2011). The
exclusion was applied if they died in Y, or were not living in Sweden
inY_; nor Y, (n = 26 and 140, respectively; see Figure S1). From the
remaining 17,342 individuals, those already on full-time DP (275%)
during Y, were excluded (n = 700). Therefore, the final cohort in-
cluded 16,642 individuals (PwMS = 2779; references = 13,863) who
were followed until the year of death (n = 67), year of emigration
(n = 254), or until the end of follow-up (Y_,). In total, 98.1% of the
individuals (PWMS = 99.2%; references = 97.8%) remained at Y .

2.2 | Sickness absence and disability
pension measures

All residents in Sweden aged above 15years with income from
work, unemployment or parental-leave benefits, or student al-
lowances can obtain sickness absence (SA) and disability pension
(DP) benefits if having reduced work capacity due to disease or in-
jury.3! After an initial uncompensated (‘waiting') day, the employer
pays for the next 13days of a SA spell. From day 15, the Social
Insurance Agency pays benefits (from day 2 for the unemployed).
Self-employed, however, can actively choose their waiting period
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(usually 7 days).3 In this study, we used information on SA-spells
>15days. All people aged 19-64 can be granted DP if morbidity
reduces their work capacity or if they need more time to complete
elementary or secondary school (when aged 19-29). SA benefits
amount to 80% and DP to 65% of the lost income, up to a cer-
tain limit. Both SA and DP can be granted either full-time (100%)
or part-time (25%, 50%, or 75%) of ordinary work hours®®:; thus,
part-time SA and DP can be granted simultaneously. Therefore,
net days of SA and DP were calculated (i.e., 2 days of 50% SA or DP
equals 1 net day of SA/DP).%! Net days are hereafter referred to as
'days.' Moreover, an extensive variety of measures of SA and DP
or other work participation outcomes exist in the literature.®®3’
In this study, we used the total number of days, mean and median
of SA or DP days, and the proportion (%) of people with different
amounts of SA or DP days at Y_,. Additionally, for every calen-
dar year, we calculated the total amount of SA or DP days (with a
threshold of 180days), as well as the proportion of people reach-
ing over this threshold, respectively.

Individual's status regarding the type of employment and earn-
ings (hereafter referred to as 'employment status'), based on infor-
mation from LISA, was categorized into employed, self-employed, or
no earnings (no earnings from work). No earnings were defined as
no income from work or when the income was below the minimum

4041 approximately 1000 Euros/

threshold qualifying for SA benefits,
year (average threshold in 2008-2012). Those classified as having
no earnings would represent a heterogenous group and could in-
clude students, people on long-term parental leave, homemakers,
traveling, or unemployed. The rationale for including the category
of those with no earnings was to investigate how large that group
was and if transitions towards “active” employment occurred after
the diagnosis of MS. Moreover, occupations were categorized into
the following groups based on a previous study: (1) managers, (2)
office work, (3) manual labor, (4) workplace not classified and, (5) not

in paid work.'®

2.3 | Statistical analysis
Descriptive statistics were used to describe the socio-demographic,
clinical, and socioeconomic factors at baseline (Y_;) in total and by
employment status for each cohort. Comparisons between cohorts
and by the type of employment were performed using paramet-
ric statistics (T-tests) or non-parametric statistics (Mann-Whitney
U test for continuous variables with skewed distributions or Chi-
square tests for categorical variables and proportions). All multiple
comparisons were adjusted with Bonferroni correction.

The employment status at Y_; was compared with the employ-

ment status at end of follow-up (Y

.4) using contingency tables to

explore transitions in employment status. As a complementary anal-
ysis to attempt to disentangle our exploratory results, a prediction
of the number of transitions during the study period (Y_; to Y, ,) was
conducted using a Poisson regression model, adjusting for socio-
demographic, clinical variables, and employment status at Y_;.

Survival analyses were conducted to investigate differences in
the timing of accumulating >180 SA and/or DP days within a given
year among PwMS and references and by their corresponding em-
ployment status categories. Baseline characteristics were intro-
duced as covariates and were tested for the models' assumptions.
Results were presented as hazard ratios (HR) and 95% confidence
intervals (Cl). For all analyses, results were deemed significant when
p<.05. Statistical analyses were performed using SPSS 27.42

The project was approved by the Regional Ethical Review Board

in Stockholm, Sweden.

3 | RESULTS

Baseline socio-demographic and clinical characteristics of PwMS
(n = 2779) and references (n = 13,863), in total and by employment
status, are presented in Table 1. Distributions of variables matched
by design (age, sex, and residential area) and marital or cohabitant
status (p>.05) between the PwMS and references were similar.
However, a slightly larger proportion of PwMS was born in Sweden,
had a higher educational level, office-based occupations, comorbidi-
ties, and fewer were living with children, compared with references.
Distributions of employment status among PwMS and references
were equivalent (p = .801). Regarding baseline characteristics, simi-
lar proportions were found for both employed and self-employed
PwMS. However, self-employed were on average older than the
employed among both PwMS and references, whereas those with
no earnings were on average younger than both the employed and
self-employed. Of the PwWMS with no earnings, larger proportions
were born in Sweden and had comorbidities compared with refer-
ences with no earnings, whereas smaller proportions were married/
cohabitants.

The distribution of SA and DP days between all PwMS and
references and by employment status at baseline are presented in
Table 2. The mean annual SA days and the proportion of people hav-
ing different numbers of SA days were significantly higher among
PwMS compared with references, both in total (p <.001), and by em-
ployment status (p <.05). However, it is important to note that the
vast majority of the PwMS (80.1%) had no SA at all at baseline and
that the median days of SA as well as DP for the PwMS cohort as a
whole and by employment status were equal to zero.

To investigate the differences concerning SA and DP between
PwMS and references, we initially compared the survival time to
reach >180 SA or DP days/year, using Cox regression (Table 3).
Baseline characteristics were also introduced to either control
for confounding or to assess their predictive value in the model
(mutually adjusted). Overall, PwMS were four to six times more
likely to reach >180 SA or DP days than the references, respec-
tively (Table 3 and Figure 1). Survival time to SA and DP showed
a similar pattern. Namely, a higher probability of reaching >180
SA or DP days among PwMS was observed for women, for older
people (when compared with the youngest group), for those with
a lower educational level, and for those with a higher number of
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TABLE 1 Baseline (Y_,) sociodemographic and clinical descriptives of the people with multiple sclerosis (PwMS) and the reference cohort;
all and by type of employment (employed, self-employed, and no earnings) inY_,

People with MS References
Self- No Self- No
All Employed employed earnings All Employed employed earnings
Total cohort, N (%) 2779 (16.7) 2325(83.7) 129 (4.6) 325(11.7)  13,863(83.3) 11,266 (81.3) 673 (4.9) 1924 (13.9)
Sex
Women 1934 (69.6) 1634 (70.3) 71 (55) 229 (70.5) 9621 (69.4) 7930(70.4) 310 (46.1)  1381(71.8)
Men 845 (30.4) 691 (29.7) 58 (45) 96 (29.5) 4242 (30.6) 3336 (29.6) 363(52.9) 543 (28.2)
Age categoriesd
20-24years 313(11.3) 244 (10.5) 3(2.3) 66(20.3) 1550 (11.2) 1181 (10.5) 22(3.3) 347 (18)
25-29years 439 (15.8) 375(16.1) 14 (10.9) 50 (15.4) 2183 (15.7) 1692 (15.0) 57 (8.5) 434 (22.6)
30-34years 459 (16.5) 365 (15.7) 13(10.1) 81(24.9) 2240 (16.2) 1807 (16.0) 87(12.9) 346 (18.8)
35-39years 451 (16.2) 384 (16.5) 27 (20.9) 40(12.3) 2238(16.1) 1842 (16.4) 122 (18.1) 274 (14.2)
40-44years 409 (14.7) 354 (15.2) 24 (18.6) 31(9.5) 2039 (14.7) 1711 (15.2) 133(19.8) 195 (10.1)
45-49years 327 (11.8) 280 (12.0) 18 (14.0) 29(8.9) 1650 (11.9) 1377 (12.2) 126 (18.7) 147 (7.6)
50-54years 233(8.4) 203(8.7) 17 (13.2) 13 (4.0) 1200 (8.7) 998 (8.9) 86(12.8) 116 (6.0)
55-59years 148 (5.3) 120 (5.2) 13(10.1) 15 (4.6) 763 (5.5) 658 (5.8) 40(5.9) 65(3.4)
Age (years), M+SD 37.2+10.1 37.36+10.0 41.2+9.5 33.9+99 37.3+10.1 37.6+10.1 41.1+8.9 33.9+99
Education level®
Elementary 1563 (56.2) 1266 (54.5) 83(64.3) 214 (65.8) 8089 (58.3) 6285 (55.8) 473 (70.3) 1331 (69.2)
school or high
school
College/ 1216 (43.8) 1059 (45.5) 46(35.7) 111 (34.2) 5774 (41.7) 4981 (44.2) 200 (29.7) 593(30.8)
university
Born in Sweden®?<d
Yes 2458 (88.4) 2107 (90.6) 123(95.3)  228(70.2) 11,285(81.4) 9703 (86.1) 565(84.0) 1017 (52.9)
No 321 (11.6) 218(9.4) 6(4.7) 97 (29.8) 2578 (18.6) 1563 (13.9) 108 (16.0) 907 (47.1)
Marital or
cohabitant
status®
Married or 1041 (37.5) 870 (37.4) 68(52.7) 103 (31.7) 5466 (39.4) 4375(38.8)  340(50.5) 751 (39.0)
cohabitant
Single 1738 (62.5) 1455 (62.6) 61 (47.3) 222 (68.3) 8397 (60.0) 6891 (61.2) 333 (49.5) 1173 (61.0)
Children (<18years
living at
home)*P<
Yes 1208 (43.4) 1018 (43.8) 58 (45.0) 132 (40.6) 6576 (47.5) 5333 (47.3) 395 (58.7) 848 (44.1)
No 1571 (56.5) 1307 (56.2) 71(55.0) 193 (59.4) 7287 (52.5) 5933(52.7) 278 (41.3) 1076 (55.9)
Type of living area
Big cities 1126 (40.5) 931 (40.0) 62 (48.1) 133 (40.9) 5596 (40.4) 4438 (39.4) 286 (42.5) 872 (45.3)
Medium towns 917 (33.0) 780 (33.5) 30(283.3) 107 (32.9) 4531 (32.7) 3753(33.3) 201 (29.9) 577 (30.0)
Rural areas 736 (26.5) 614 (26.4) 37(28.7) 85(26.2) 3736 (26.9) 3075 (27.3) 186 (27.6) 475 (24.7)
Occupation®P<
Managers 104 (3.7) 83(3.6) 8 (14) 3(0.9) 542 (3.9) 466 (4.1) 68(10.1) 8(0.4)
Office 1153 (41.5) 1096 (47.1) 3(33.3) 14 (4.3) 5194 (37.5) 4925 (43.7) 184 (27.3) 85 (4.4)
Manual 1139 (41.0) 1051 (45.2) 50 (38.8) 38(11.7) 5848 (42.2) 5376 (47.7) 288 (42.8) 184 (9.6)
Not classified 143 (5.1) 95(4.1) 8(14.0) 30(9.2) 792 (5.7) 499 (4.4) 133(19.8) 160 (8.3)
Not in paid work 240 (8.6) 0(0) 0(0) 240(73.8) 1487 (10.7) 0(0) 0(0) 1487 (77.3)
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TABLE 1 (Continued)

People with MS References
Self- No Self- No
All Employed employed earnings All Employed employed earnings
Comorbidity
indexP:cd

0 6888 (24.8) 570 (24.5) 36(28.9) 2(25.2) 4648 (33.5) 3583(31.8) 273 (40.6) 792 (41.2)
1-2 categories 1494 (53.8)  1272(54.7) 63(48.8) 159 (48.9) 6959 (50.2) 5853 (52) 315(46.8) 791 (41.1)
3-4 categories 429 (15.4) 352(15.1) 22(17.1) 5(16.9) 1746 (12.6) 1442 (12.8) 66 (9.8) 238(12.4)
5+ categories 168 (6.0) 131 (5.6) 8(6.2) 9(8.9) 510(3.7) 388(3.4) 19 (2.8) 103 (5.4)

Note: The variable “County” used for matching cohorts in the study design is not presented. However, no differences were observed between PwMS
and references, in total (“All”") nor by employment status. All results correspond to frequency (N) and percentage (%) except for age as a continuous
variable, where Mean (M) and standard deviation (+SD) are presented. Distributions of type of employment within each cohort (PwMS and
references) are displayed horizontally in the first row. The distribution of the rest of the variables are to be read within each corresponding column.
2Differences between all PwMS and all reference groups (p <.05).

PDifferences between employed PwMS and employed references (p <.05).

‘Differences between self-employed PwMS and self-employed references (p <.05).

dDifferences between no earning PwWMS and no earning references (p <.05).

TABLE 2 Baseline (Y_,) distributions of sickness absence (SA) and disability pension (DP) of people with multiple sclerosis (PwMS) and
reference cohorts and type of employment

PwMS References
Self- No Self- No
All Employed employed earnings All Employed employed earnings
N (%) 2779 (16.7) 2325 (83.7) 129 (4.6) 325(11.7) 13,863 (83.3) 11,266 (81.3) 673 (4.9) 1924 (13.9)
Annual SA net days®?

Mean (SD) 18.0(56.7) 15.9 (48.7) 19.1(56.7) 32.9(95.1) 7.8(37.4) 6.9 (31.1) 3.9 (19.2) 14.6 (65.2)
Median 0 0 0 0 0 0 0 0
Proportions of SA?P

No SA 80.1% 79.4% 80.6% 85.2% 90.6% 90.0% 93.6% 93.5%

<90days 13.7% 15.1% 11.6% 4.0% 6.7% 77% 4.9% 1.7%

90-180days 3.1% 3.2% 4.7% 1.8% 1.3% 1.4% 1.2% 0.9%

>180days 3.1% 2.3% 3.2% 9.0% 1.3% 1.0% 0.3% 3.9%
Annual DP net days

Mean (SD) 4.7 (31.7) 3.8(26.1) 2.6 (24.6) 11.5(58.4) 4.1(29.8) 3.1(23.3) 2.7(22.3) 10.9 (54.6)

Median 0 0 0 0 0 0 0 0
Proportions of DP

No DP 97.3% 97.5% 98.4% 95.7% 97.7% 98.0% 98.4% 95.4%

<90days 0.2% 0.2% 0.8% 0% 0.2% 0.2% 0.1% 0.5%

90-180days 0.8% 0.8% 0% 0.6% 0.6% 0.7% 0.3% 0.4%

>180days 1.7% 1.4% 0.8% 3.7% 1.5% 1.1% 1.2% 3.7%

Note: Proportions of type of employment within each cohort: PwMS and references are displayed horizontally in the first row. The distribution of
the rest of the variables are to be read within each corresponding column. Abbreviations: DP, disability pension; N, sample size; PwMS, people with
multiple sclerosis; SA, sickness absence; SD, standard deviation.

Differences between all PwMS and all reference groups (p <.001).

PDifferences between each PWMS and reference employment status category (p<.05).

comorbidities. In addition, a higher probability to reach DP was included in their respective SA or DP survival models to control for
shown for those living in medium-sized towns or rural areas, com- previous SA or DP, showing a positive association with reaching
pared to big cities. Finally, numbers of SA or DP days in Y_; were >180 SA or DP days.
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TABLE 3 Cox proportional hazards regressions (HR) with 95% confidence intervals (Cl) for associations between first ever reaching more
than 180days of annual SA or DP and type of employment

Unadjusted models

Groups
PwMS
References

Type of employment
Non-MS employed
Non-MS self-employed
Non-MS no earnings
MS employed
MS self-employed
MS no earnings

Mutually adjusted models

Group
PwMS
References

Type of employment
Non-MS employed
Non-MS self-employed
Non-MS no/low income
MS employed
MS self-employed
MS no earnings

Sex
Women
Men

Age categories
20-24years
25-29years
30-34years
35-3%9years
40-44years
45-49 years
50-54years
55-59years

Education level
Elementary or high school
College/university

Born in Sweden
No
Yes

Marital or cohabitant status

Married or cohabitant

>180 SA net days >180 DP net days

Groups Employment status Groups Employment status
N HR (95% ClI) HR (95% ClI) HR (95% CI) HR (95% ClI)
2779 4.89 (4.43-5.40) 6.31(5.46-7.30)
13,863 1 1
11,266 1 1
673 0.48 (0.20-0.76) 0.81(0.41-1.58)
1924 1.54(1.30-1.83) 4.65 (3.70-5.78)
2325 5.08 (4.55-5.67) 7.92(6.59-9.51)
129 5.38(3.85-7.52) 10.47 (6.73-16.29)
325 5.20(4.15-6.52) 18.41 (14.29-23.70)
2779 3.94 (3.56-4.37) 6.11 (5.26-7.10)
13,863 1 1
11,266 1 1
673 0.49 (0.31-0.78) 0.79 (0.40-1.54)
1924 1.13(0.94-1.37) 2.78(2.15-3.59)
2325 4.27 (3.81-4.77) 7.64 (6.35-9.19)
129 3.83(2.73-5.38) 6.84 (4.36-10.74)
325 2.41(1.89-3.07) 10.06 (7.51-13.47)
11,555 1.19 (1.05-1.34) 1.17 (1.04-1.32) 1.12 (0.94-1.33) 1.09 (0.92-1.30)
5087 1 1 1 1
1863 1 1 1 1
2622 1.51(1.15-1.98) 1.50(1.14-1.97) 0.64 (0.41-0.99) 0.67 (0.43-1.04)
2699 1.80(1.38-2.34) 1.82(1.40-2.38) 1.00 (0.66-1.52) 1.03(0.68-1.56)
2689 1.99 (1.53-2.60) 2.00(1.53-2.61) 1.29 (0.87-1.92) 1.40 (0.93-2.08)
2448 2.24(1.72-2.91) 2.22(1.71-2.89) 1.96 (1.35-2.83) 2.18(1.51-3.16)
1977 2.16 (1.66-2.82) 2.16 (1.65-2.82) 1.96 (1.35-2.85) 2.22(1.53-3.23)
1433 2.19 (1.66-2.88) 2.17 (1.65-2.86) 2.86(1.97-4.13) 3.16 (2.18-4.58)
911 2.24 (1.67-2.99) 2.20(1.64-2.94) 3.41(2.32-5.02) 3.96 (2.68-5.85)
9652 1.49 (1.33-1.66) 1.51(1.36-1.69) 1.78 (1.49-2.12) 1.71 (1.43-2.05)
6990 1 1 1 1
2899 1.22(1.06-1.40) 1.22(1.05-1.41) 0.89 (0.71-1.10) 0.74 (0.60-0.93)
13,743 1 1 1 1
10,135 1.00(0.90-1.12) 1.016 (0.91-1.13) 0.970 (0.83-1.14) 0.985 (0.84-1.16)
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TABLE 3 (Continued)

>180 SA net days >180 DP net days
Groups Employment status Groups Employment status
N HR (95% CI) HR (95% Cl) HR (95% Cl) HR (95% Cl)
Single 6507 1 1 1 1
Children (<18 years)
Yes 8858 1.06 (0.93-1.19) 1.048 (0.93-1.18) 0.897 (0.75-1.07 0.886 (0.74-1.06)
No 7784 1 1 1 1
Type of living area
Big cities 6722 1 1 1 1
Medium towns 5448 1.12(0.99-1.27) 1.13(1.01-1.28) 1.34(1.11-1.61) 1.31(1.10-1.58)

Rural areas 4472 1.05(0.92-1.19)
Comorbidity index

0 5336 1

1-2 8453 1.46 (1.26-1.70)

3-4 2175 2.28(1.93-2.70)

5+ 678 2.57 (2.10-3.14)

SA or DP net daysin'Y_, 16,642 1.02 (1.01-1.02)

1.06 (0.93-1.20)

1
1.45(1.25-1.69)
2.27 (1.92-2.69)
2.55(2.09-3.12)
1.02(1.01-1.02)

1.51(1.25-1.82)

1
1.42(1.12-1.80)
2.83(2.21-3.64)
2.73(2.04-3.65)
1.02 (1.02-1.02)

1.55(1.28-1.87)

1
1.46 (1.15-1.85)
2.81(2.19-3.61)
2.93(2.20-3.92)
1.02 (1.02-1.02)

Note: The inclusion of matching variables (age, gender, and type of living area) in the group comparison models is justified by the need for control for
their confounding effect, moreover, exclusion criteria were applied after exact matching. All attributes introduced in the models correspond to Y_;. To
note, comorbidity index resulted in a time-dependent variable in all mutually adjusted models except for when comparing >180 SA net days among
groups. The reference category for each categorical variable is indicated as 1. Bold numbers indicate a p <.05, two-sided test. Abbreviations: Cl,
confidence interval; DP, disability pension; HR, hazard ratio; N, sample size; PwWMS, people with multiple sclerosis; SA, sickness absence.

Thereafter, survival functions were applied to having >180
annual days of SA or DP for all employment status categories
(employed, self-employed, and no earnings) among PwMS and ref-
erences. When compared with employed references, all three em-
ployment status categories of PWMS were significantly more likely
to reach either >180 SA or DP days within a given year (Table 3;
Figures 2A,B, respectively). Covariates in the model indicated a
higher probability of reaching >180 SA and DP days if being older,
having lower educational level, living in medium-sized town or rural
areas, having more comorbidities, and prior SA or DP days, respec-
tively, in Y_,. Contrarily to SA, individuals born outside of Sweden
were less likely to reach >180 DP days (Table 3). The self-employed
and employed PwMS had a similar probability to reach >180 SA and
DP days, respectively, whereas self-employed references were less
likely to reach >180 SA days when compared with their employed
peers (Figure 2A). The no earnings group with MS was less likely to
reach SA (HR =0.78; 95% CI [0.61, 0.99]) but more likely to reach DP
levels of >180days earlier (HR = 2.33; 95% CI [1.18, 3.05]) than the
employed PwMS.

Transition rates of employment status one year before and
4years after diagnosis year (Y_; vs. Y+4) were calculated for all indi-
viduals with follow-up to Y4 (Table 4). Overall, employment status
distributions indicated that PwMS had a twofold transition rate from
working status (employed or self-employed) to no earnings when
compared with references. The complementary analysis confirmed
that working PwMS who transited to no earnings 6years after Y_,,

had significant higher proportions of DP (both employed and self-
employed) and SA days in Y, (employed) when compared to the ref-
erences with similar transitions (see Figure S2 in the Supplementary
Material).

For the rest of possible transitions (either the same employment
status in Y_, and Y_, or transitions from one employment status in
Y_, to a different one in Y, ,), similar distributions were found among
PwMS and references. Furthermore, transition rates from employed
to self-employed or from no earning to self-employed were low
among both PwMS and references.

To investigate whether these results were associated with on the
number of transitions of employment status between Y_; and Y+4, we
performed several sensitivity analyses. These analyses confirmed
that overall, a high proportion of PwWMS (70.9%) and of references
(76.9%) remained in the same employment status throughout the 6-
year study period (Y_1 to Y+4). This absence of transition between
employment statuses was more evident among the employed PwMS
(76.5%) and the employed references (84.7%). Nevertheless, PwMS
had in general significantly more transitions compared with refer-
ences (y2 = 44,415; p<.001). Similar results were found when ex-
cluding individuals granted full-time DP (275%) during the follow-up
years. We further confirmed this by using Poisson regression and
adjusting for socio-demographic variables and employment status
atY_, (see Table S1).

Finally, we investigated the distribution of SA and DP benefits
during the whole 6-year study period (Y

, through Y_,). Results
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FIGURE 1 (A, B) Survival probability plots to reach >180 net
days/year of SA (A) or DP (B) among PwMS (red) and references
(blue). Timeline corresponds to the 6-year study period (Y_, to Y+4),
where Y, represents diagnosis year or cohort entry

indicated that all employment status categories of PwWMS presented
two to three times higher proportions with SA benefits than their
corresponding reference groups (Figure S3), despite remaining in the
same employment status throughout the study period. These differ-
ences were even larger for DP benefits.

4 | DISCUSSION

In this longitudinal cohort study, we explored the associations be-
tween employment status (employed, self-employed, no earnings)
and SA and DP among newly diagnosed PwMS and among matched
references without MS over a 6-year period. The distribution of
employment status at baseline was equivalent among PwMS and
references. PWMS had overall higher proportions of SA and DP net
days in all three employment status groups, when compared with
references. Importantly, self-employed PwMS did not differ from
employed PwMS regarding having >180 SA days after MS diagno-
sis. Conversely, among the references, there were significantly less
self-employed with >180 SA days than employed. Moreover, PwMS
had more employment status transitions than references before and
shortly after their MS diagnosis, with most transitions occurring
from working to non-working status.

Early withdrawal from the workforce due to MS limitations is
common as the disease progresses over time."®*¢ Reduced work
capacity due to MS can affect the productivity and employment
status of PwMS.*> Depending on the country's welfare system ar-
rangements, PwMS with reduced work capacity may receive social
benefits, such as SA or DP benefits. Overall, a higher proportion of
PwMS has SA/DP benefits than in the general population, and this
increases, as MS progresses, in line with previous Swedish and other
Nordic studies.?>10-%7

Concerning the employment status and SA/DP benefits, we ob-
served that PWMS, irrespective of being employed, self-employed,
or having no earnings, were also more likely to reach >180 SA or DP
days close in time to their diagnosis when compared with references.
Our results of lower probability for SA among self-employed refer-
ences than among employed were consistent with previous find-
ings.25 Nevertheless, we did not find this among the self-employed
PwMS in Sweden, who had a similar probability of reaching >180
SA days as the employed PwMS. This finding of earlier >180days
than reference peers is indicative of the consequences of MS dis-
ease and the challenges of remaining in the workforce across the
clinical course. However, and most importantly, it also emphasizes
that in Sweden, in comparison to many other welfare systems, self-
employed also have equitable access to SA/DP benefits, and that
this access and uptake extends to self-employed PwMS. Further,
the PwWMS with no earnings had a lower probability to reach >180
SA days but not DP when compared to the employed PwMS. These
lower levels of SA potentially reflect the income requirements to ac-
cess SA benefits and the absence of them for DP benefits.

Furthermore, employment status transitions before and shortly
after the MS diagnosis were more likely to occur among PwMS
than among references, even when accounting only for individuals
remaining in the workforce (i.e., with no full-time DP). Transitions
occurred particularly between working status (employed or self-
employed) to non-working status (no earnings), probably corre-
sponding with withdrawal from the workforce into SA and/or DP, as
inferred from our complementary analysis. These transitions to SA or
DP could also imply temporary or permanent work incapacity asso-
ciated with MS disabilities,>*° as fatigue and relapse rates are known
to be related to SA peaks around MS diagnosis.7 Whereas, the high
percentages of transitions between no earnings to employed before
and 4years after diagnosis year (Y_, vs. Y+4) in both groups might be
capturing a higher percentage of students or younger adults enter-
ing the workforce or individuals on parental leave returning to work.
Further research is needed to explore the effects of having newly
diagnosed MS when entering the labor market.

Moreover, employed or self-employed PwWMS who remained in
the same employment status also showed a higher number of SA and
DP days during the whole study period compared with their respec-
tive references. This finding might be partly explained by the fact that
many PwMS work part-time,»® particularly in Sweden, where part-
time SA and DP benefits can be granted.10 In this context, transition-
ing to self-employment could be another choice of remaining in paid
work whilst adjusting for MS limitations.?>22 Although, we initially
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TABLE 4 Contingency table of the transitions of employment statuses from the year before the diagnosis to the fourth year after the

diagnosis year (Y_; vs. Y, ,)

People with MS References
Y& \2 Employed Self-employed No earnings Employed Self-employed No earnings
Employed to 84.6% 1.7% 13.7% 91.9% 2.6% 5.6%
Self-employed to 33.3% 56.6% 10.1% 30.7% 64.2% 5.1%
No earnings to 41.1% 3.4% 55.5% 49.8% 3.4% 46.8%

Note: the descriptive percentages above represent the overall “picture” of employment status before diagnosis year (Y_,) versus 4 years after
diagnosis (Y, ,). Thus, censored participants due to migration or death are not included. This distribution does not consider the possible number of

transitions betweenY_jand Y.

hypothesized a greater transition among PwMS from employment to
self-employment, our findings did not support this. Transitions from
employed to self-employed among PwMS were scarce and did not
differ from references. It is conceivable that such transitions might
occur later as MS disease progresses, and that our follow-up period
thus did not capture these changes. Another explanation could be
that more experience or resources are needed for this transition, as
implied from a higher mean age of our self-employed compared with
the other employment statuses. Furthermore, fluctuating MS symp-
toms may make self-employment difficult to manage. Adverse health

effects from long working hours, time, economical pressure, and the
type of work or occupation, may also discourage this transition.?%%2
Moreover, the employers' obligations to facilitate adjustments for
their employees could be another potential reason to remain em-
ployed or why PwMS might display less labor market mobility be-
cause of already having a secure employment. Altogether, this could
hypothetically explain why the large majority of employed PWMS re-
mained employed as opposed to self-employed in Sweden. However,
this was also the case for the vast majority of employed references

and could thus imply that many other factors are involved. Although
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reasons for employment status transitions were beyond the scope
of this study, these findings suggest that future studies are needed
to further understand transitions to or from self-employment fol-
lowing an MS diagnosis, as well as possible consequences of such
transitions.

The strength of this study lies in the longitudinal cohort design
using high-quality register data covering several years,**# that all
the residents in a country fulfilling the inclusion criteria, and not only
a sample, were included, and that the cohort was large enough to
allow for sub-group analyses. In addition, several SA and DP mea-
sures were used as a proxy for reduced work capacity and thus re-
inforcing our findings of higher SA and DP levels for every type of
employment among PwMS when compared to their reference peers.
Further strengths are that there were no drop-outs, that administra-
tive data were used rather than possibly biased self-reports, and that
net days could be used.

Nevertheless, some limitations should also be considered. First,
in the analysis of survival curves, the only outcome was when first
having reached >180days of SA or DP days/year. Of course, other
such thresholds could have been used (e.g., 90 days of 365 days), pos-
sibly giving other results. Future studies could explore this. Second,
short SA spells (<14 days) were not included, yet the uncertainty of
small disruptions could also be relevant for work choices. Third, sur-
vival functions to >180 SA or DP were explored assuming individuals
held the same employment status during the follow-up. However,
this assumption was held for a short follow-up period and was the
case for both PwMS and references. To overcome this, complemen-
tary analyses of SA and DP levels considering employment status
transitions before and after MS diagnosis and when remaining in the
same employment status throughout the 6-year study period (i.e.,
no transitions) were conducted. In both scenarios, our findings indi-
cated that PwMS had higher levels of SA and DP when compared to
their peer references. This was also found after selecting only indi-
viduals who remained in the workforce (i.e., no full-time DP) 4years
after MS diagnosis. Fourth, several other factors might be of impor-
tance when studying the transitions and other outcomes, for exam-
ple, other lifestyle and clinical aspects, e.g., the Expanded Disability
Status Scale (EDSS). Finally, the choice of our reference group (with
all other possible types of morbidity except diagnosed MS) instead
of another chronic disease group is motivated by the sole need of
interpreting the consequences of having MS per se when employed
or self-employed, information that to the best of our knowledge, is

still unexplored.

5 | CONCLUSIONS

We conclude that although PwMS more often transit between em-
ployment statuses compared with their non-MS references, this
does not influence their risk of long-term SA and DP. The higher
risk for SA and/or DP around time of MS diagnosis among PwMS
compared to references was irrespective the type of employment.
Nevertheless, the absolute majority of newly diagnosed PwMS had

no SA or DP. Moreover, transitioning to self-employment was not
a predominant choice for people recently diagnosed with MS. The
findings of this study also indicate the need for further research re-
lated to the diverse employment situations among newly diagnosed
PwMS and the need to explore and provide further work options
(e.g., job transitions, work adaptations, etc.).
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