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Factors influencing employment
and absenteeism in working age
people with multiple sclerosis
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To examine employment status amongst people with multiple sclerosis (pwMS) in Israel, identify
predictors of employment status, and investigate factors contributing to absenteeism amongst
employed individuals. This cross-sectional study included 119 pwMS (65 women, mean age, 40.1
years, mean disease duration, 10.0 years). Participants completed self-reported questionnaires
assessing employment status, absenteeism, work-related difficulties, perceived fatigue, perceived
mobility, bladder and bowel function, fear of falling, and psychological and cognitive factors. The
level of disability and information processing speed were also evaluated. Statistical analyses included
ANOVA, t-tests, and regression models. Almost half of the participants (49.6%) were fully employed,
29.4% were partially employed, and 21.0% were unemployed. Unemployed pwMS reported higher
levels of fatigue, mobility challenges, bladder and bowel dysfunction, and fear of falling. Perceived
fatigue, specifically the physical and cognitive subscales, distinguished fully employed from partially
employed individuals and was the most significant predictor of absenteeism (52.7%) of employed
participants reported missing work due to multiple sclerosis. No significant differences were observed
in depression, anxiety, or cognitive function across employment groups. Fatigue emerged as a
critical determinant of employment status and absenteeism in pwMS, in conjunction with physical
and functional barriers. Interventions addressing fatigue, mobility, bladder issues, and workplace
accommodations are essential for improving employment outcomes. Longitudinal research is
warranted to explore causal relationships and guide comprehensive strategies for employment
retention.
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Multiple sclerosis (MS) is a chronic autoimmune disorder of the central nervous system characterized by
demyelination and neurodegeneration, leading to disrupted neural transmission'. Common symptoms include
fatigue, mobility difficulties, mood disorders, sensory impairments, and cognitive dysfunction. MS typically
manifests between ages 20-40, with a female-to-male prevalence ratio of ~3:12. Whereas immunomodulatory
therapies aim to reduce relapse rates and slow disease progression, MS remains incurable®.

Employment changes often occur within a few years after a MS diagnosis, with unemployment being a
frequent outcome®®. A recent analysis based on several European MS registries reported adjusted unemployment
rates ranging from 19.8% in Sweden to 53.2% in Poland®. Similar trends have been reported in other countries,
i.e., only 36.1% of surveyed pwMS in the United States were employed, whereas 47.8% of pwMS in Canada
declared that unemployment was due to the disease”*.

Unemployment amongst working-age adults significantly impacts psychological, emotional, and social
well-being’. It is closely linked to heightened stress, anxiety, and depression due to financial insecurity, loss
of routine, and diminished self-worth!?. Chronic unemployment can also foster health issues, such as sleep
disturbances and weakened immunity, whereas social isolation from stigma and perceived failure erodes support
networks!!. For pwMS, unemployment has profound consequences, exacerbating financial insecurity, limiting
access to necessary healthcare and adaptive equipment, and increasing the risk of depression and anxiety!>13.
Furthermore, unemployment reduces opportunities for physical and cognitive activity, consequently possibly
accelerating MS symptom progression and disability.

Identifying the key factors influencing employment status in pwMS is critical for guiding effective
interventions and health management. While prior research has identified predictors such as disease severity,
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fatigue, and cognitive impairments', significant limitations persist!®. Variability in sample characteristics,
socio-economic factors, cultural contexts, and healthcare systems limits the generalizability of findings.
Furthermore, varying definitions of employment and the lack of standardized assessment tools hinder cross-
study comparisons. Rigorous methodologies are warranted to understand these factors better, eventually aiding
in developing strategies to support employment amongst pwMS.

It is important to note that employment outcomes in pwMS are shaped by a wide array of non-disease-
related factors, including workplace accommodations, social support, stigma, access to vocational rehabilitation,
and broader socio-economic conditions. While this study focuses on disease-specific variables, these broader
influences are essential for understanding the full context of employment challenges in MS.

Given Israel’s universal healthcare system, comprehensive disability benefits, and employment protection
laws, workforce participation in pwMS may be influenced by unique structural and cultural factors. These
contextual elements underscore the importance of localized research to inform country-specific interventions
and policies. Therefore, the primary objective of this study was to examine the employment status of pwMS
in Israel. Moreover, we aimed to identify disease-related factors that can predict employment status. We also
investigated work absenteeism for the past six months in employed pwMS, and examined which disease-related
factors best predicted absenteeism from work due to MS.

Methods

Study design and participants

After local ethical approval, a convenience sample of 119 pwMS, 65 women and 54 men, aged 40.4 (SD=11.4)
from the Multiple Sclerosis Center, Sheba Medical Center, Tel-Hashomer, Israel, were admitted to the study.
Participants were recruited through direct contact with the study’s staff or local advertising. While recruitment
was based on a convenience sample, the Sheba MS Center is the largest in Israel and serves approximately 60%
of the national MS population, with referrals from across the country. Nevertheless, the potential for selection
bias remains. Inclusion criteria included: (1) a diagnosis of MS according to the revised McDonald Criteria
2017'%, and (2) an age range of 21-65 years. Exclusion criteria included: (1) major depression or cognitive
decline limiting the ability to understand the study instructions or complete the study protocol, (2) pregnancy,
(3) blurred vision, (4) MS clinical relapse or treatment with corticosteroid therapy within six months prior to
the examination (5) and cardiovascular disorders. These criteria aimed to minimize confounding from non-
MS-related factors. The study was approved by the Sheba Institutional Review Board (Ref# SMC-8328-21). All
subjects signed an informed consent form before participation. All methods were carried out in accordance with
relevant guidelines and regulations.

Study protocol

An experienced health professional performed and collected all outcome measures during a single session. The
session included recording the participant’s demographic and clinical information (age, gender, disease duration,
type of MS, family status, and home location). Subsequently, participants completed a questionnaire about their
employment status over the past six months, including their average weekly working hours. Based on this,
employment was categorized as full-time (30-40 h/week), part-time (less than 30 h/week), or unemployed (not
currently working). Employed participants were also asked whether they had missed work due to MS during that
period (yes/no), and if so, to report the total number of workdays missed. Furthermore, participants completed
a self-report questionnaire on work difficulties (MS Work Difficulties Questionnaire). Next, they completed a
battery of patient-reported outcome measures related to mobility, cognition, perceived fatigue, fear of falling,
bladder and bowel function, depression, and anxiety. In addition, they completed testing of their information
processing speed as an indicator of cognitive status. The Expanded Disability Status Scale (EDSS) score!” was
retrieved from the patient’s computerized medical records.

Outcome measures

MS work difficulties questionnaire shortened scale

The MS Work Difficulties Questionnaire shortened scale (MSWDQ-23)'8, a shortened self-report survey of
the original MS Work Difficulties Questionnaire!® examined work difficulties in pwMS across three broad
domains: psychological/cognitive, physical, and external barriers. Subscale scores for physical, psychological/
cognitive, and external barriers are computed as a percentage by summing the observed item scores, divided by
the total possible item scores in each subscale, and then multiplying the value by 100, presenting a maximum
total score in each subscale of 100. The high scores indicated more significant difficulties. This survey has shown
good concurrent validity to future work expectations in currently employed pwMS. A 2012 study found that
Cronbach’s alpha values for the three subscales were 0.89, 0.81, and 0.80, respectively, indicating excellent
internal consistency’.

Perceived fatigue

Perceived fatigue was assessed by the Modified Fatigue Impact Scale (MFIS), a multidimensional 21-item
questionnaire that acquired data relating to the effects of fatigue-physical (9-items), psychosocial (2-items), and
cognitive (10-items) domains over four weeks. pwMS rated the 21 items using a 5-point Likert-type scale, ranging
from never (0) to always (4); the higher the score, the more perceived fatigue. The MFIS has demonstrated good
reliability over a six-month period and has strongly correlated with the Fatigue Severity Scale results.

Perceived mobility
Perceived mobility was measured by the 12-item MS Walking scale (MSWS-12). The MSWS-12, a valid self-
reported questionnaire assessing walking ability in pwMS, is the most widely used patient-reported measure of
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perceived limitation in walking attributable to MS?. It has been used in numerous clinical trials in the pwMS
population due to its excellent psychometric properties?>%.

Anxiety and depression

Anxiety and depression were assessed by the Hospital Anxiety and Depression Scale (HADS), widely used in
clinical practice and validated in the pwMS population®*. The scale, consisting of 7 items, rates two components
- anxiety and depression. The questionnaire includes three cut-off scores indicative of different levels describing
clinically relevant distress: a score between 0 and 7 =normal status, 8-10=borderline, and 11-21 =an abnormal
depression rate®”.

Cognition

The Symbol Digit Modalities Test (SDMT), a cognitive outcome measurement tool was administered utilizing
standardized procedures?®. The SDMT is a measure of information processing speed. The primary SDMT
outcome is the raw score. Substantial evidence supports the psychometric properties of the SDMT?”?8 which has
been recommended as the cognitive test of choice for MS clinical trials.

Fear of falling

Fear of falling was assessed by the Falls Efficacy Scale International (FES-I) self-reported questionnaire?*’. The
questionnaire assessed the level of concern regarding falling during 16 activities of daily living, ranging from
basic to more demanding activities, including social activities that may have contributed to the participants’
quality of life. The level of concern for each item was scored using a four-point scale (1=not at all concerned,
4=very concerned). The total FES-I score ranges from 16 to 64, with higher scores indicating greater concern
about falling. Although no universal cut-off is established for the MS population, scores above 23 typically
suggest elevated fall-related concern. The FES-I has been shown as appropriate for research and clinical purposes
in pwMS3L.

Bladder and bowel function

Bladder and bowel function were assessed by the Bladder Control Scale (BLCS) and the Bowel Control Scale
(BWCS). Both scales are components of the MS Quality of Life Inventory (MSQLI), which is both generic
and MS-specific®2. The BLCS (four-item instrument) and the BWCS (five-item instrument) provide a brief
assessment of bladder/bowel control and how much bladder/bowel problems impact everyday activities. Higher
scores indicate more problems. The BLCS and BWCS have a Cronbach’s alpha of 0.82 and 0.78, respectively.

Statistical analysis

Descriptive statistics were used to determine demographic characteristics (gender, home location, family status,
and education), clinical characteristics (disease duration, disability (EDSS), type of MS), fear of falling, MS-
related measures (mobility, bladder/bowel function, perceived fatigue, depression, anxiety, and cognition), and
work-related measures (employment status and work difficulties via the MSWDQ-23). Only the total MFIS
score was used in analyses to avoid multicollinearity with its subscales. Pearson’s correlation analysis examined
the relationships between the outcome measures. A one-way ANOVA assessed differences in the outcome
measures based on employment status (full-time/part-time/unemployed). Given the exploratory nature of the
study, multiple ANOVAs and t-tests were performed without formal correction for multiple comparisons. While
post hoc Tukey HSD tests were applied for pairwise group comparisons in the ANOVA, we acknowledge the
increased risk of Type I error and advise cautious interpretation of the p-values.

We assessed normality of distributions using the Shapiro-Wilk test and examined homogeneity of variances
with Levene’s test. Although certain variables (e.g., EDSS and fatigue scores) showed mild deviations from
normality, ANOVA was retained given its robustness in moderately sized samples. We acknowledge the ordinal
nature of the EDSS and note this as a limitation in applying parametric tests to this variable.

An ordinal logistic regression analysis was conducted to identify which study variables predicted employment
status. The outcome variable was coded such that a higher value indicated a greater employment impairment
(full-time=1, part-time=2, unemployed=3). Only variables that showed significant differences between
employment groups in the preceding one-way ANOVA analyses were included in the model. All selected
variables were entered simultaneously into the regression model (i.e., no stepwise selection was applied). The
proportional odds assumption was tested using the Test of Parallel Lines in SPSS and was not violated (p>0.05),
supporting the appropriateness of the ordinal logistic regression model. To assess multicollinearity among
predictors, we calculated variance inflation factors (VIFs) for all included variables. All VIFs were below 2.0,
indicating no significant multicollinearity.

Independent-sample t-tests examined the differences in outcome measures between employed (full or partly)
pwMS who were or were not absent from work during the past 6 months. Unemployed patients were excluded
from this analysis. Based on the t-test results, a logistic regression was conducted to determine which outcome
measures best-predicted work absenteeism due to MS.

All analyses were performed using the SPSS software (version 28.0 for Windows; SPSS Inc., Chicago, IL,
USA). The data were examined for normality violations, outliers, errors, and missing values. All reported
p-values were two-tailed, with the significance level set at p <0.05.

Results
One hundred and nineteen pwMS (65 females, mean age 40.1 (SD=11.4) years, mean disease duration 10.0
(SD=7.7) years) participated in the study. Most pwMS had minimal to mild levels of disability (57%). Regarding
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employment, 49.6% were fully employed, 29.4% were partially employed, and 21.0% were unemployed.
Demographics, clinical and disease-related measures, and employment status are presented in Table 1.
Outcome measures according to employment status are presented in Table 2. Unemployed pwMS reported
more work-related barriers (based on the MSWDQ), specifically in the physical domain, than employed (partly or
fully) participants. Additionally, unemployed pwMS reported poor bladder and bowel function, more difficulties
in mobility, higher fear of falling, and elevated perceived fatigue (including physical, cognitive, and psychosocial
subscales) compared with fully employed pwMS. Non-significant differences between employment groups were
demonstrated in work-related external barriers (i.e., work/home balance difficulties, financial security concerns)
and cognitive barriers (Fig. 1). When comparing fully and partially employed groups, perceived fatigue (total,
physical, and cognitive subscales) was the only significant difference, with partially employed participants
reporting higher fatigue levels. No differences between the three employment groups were found in terms of
gender distribution, years of education, anxiety, depression, disease duration, and information processing speed.
Table 3 presents the findings of the ordinal logistic regression analysis aimed at identifying variables that
distinguish between the three employment groups (fully employed, partially employed, and unemployed). The
variables included in the model were those that showed significant group differences in the preceding ANOVA
analyses. The overall model, incorporating all predictors simultaneously, was statistically significant, x*(8) =8.57,
p=0.017, and explained 21% of the variance in employment status (Nagelkerke’s pseudo-R*=0.207). However,
none of the individual predictors reached statistical significance in the model, indicating that no single variable
independently explained differences in employment status once the other variables were accounted for. This may

Categorial variable N %
Male 54 45.4%
Gender Female 65 54.6%
Total 119 100.0%
North 11 10.0%
T, Center 89 80.9%
South 10 9.1%
Total 110 100.0%
Married 70 60.3%
Widowed 6 5.2%
Family status Single 31 26.7%
Divorced 9 7.8%
Total 116 100.0%
Fully employed 59 49.6%
Partially employed | 35 29.4%
Employment status
Unemployed 25 21.0%
Total 119 100.0%
0-2.0 57 57.0%
EDSS 2.5-4.0 20 20.0%
4.5-5.5 12 12.0%
6.0-7.0 11 11.0%
Continuous/Ordinal Variable | Mean Standard Deviation | Range
Age,y 40.41 1141 20-62
Education, y 15.40 2.92 9-26
Disease duration, y 9.95 7.73 0-30
Total MSWDQ score 30.78 23.33 0-89.58
Cognitive barriers 28.89 22.80 0-100
Physical barriers 29.98 23.94 0-90.63
External barriers 34.88 30.67 0-100
Bladder, score 1.08 1.56 0-5.50
Bowel, score 0.61 0.87 0-4.20
Cognition (SDMT score) 47.53 13.55 16-87
Perceived mobility (MSWS12) | 28.77 17.36 0-60
Fear of falling (FES-I score) 27.55 12.82 0-62
Fatigue (MFIS score) 33.40 20.65 0-84
Anxiety (HADS score) 6.44 4.64 0-18
Depression (HADS score) 5.15 4.06 0-16

Table 1. Demographic, clinical data, and outcome measures of the study sample (n=119).
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Unemployed
Fully employed (n=59) - A | Partially employed (n=35) - B | (n=25) - C
Mean (S.D.) Mean (S.D.) Mean (S.D.) | F p-value | Partial eta squared | Tukey HSD

Total MSWDQ 25.13 (20.34) 35.21 (23.74) 39.65 (26.21) | 4.23* 0017 | 0.070 A<C
Cognitive barriers 23.92 (19.67) 33.12 (22.29) 36.46 (28.00) | 3.42* 0.036 0.112 A,B,C
Physical barriers 21.66 (20.02) 33.93 (24.90) 41.17 (25.52) | 7.15** 0.001 0.057 A<C
External barriers 30.06 (28.35) 39.64 (32.97) 41.30 (31.63) | 1.67 0.195 0.029 A,B,C
Bladder 0.79 (1.40) 0.96 (1.35) 1.97 (1.91) 5.39%* 0.006 0.111 A,B<C
Bowel 0.54 (0.80) 0.43 (0.63) 1.02 (1.18) 3.95% 0.022 0.072 A,B<C
Cognition (SDMT) 46.63 (12.15) 50.66 (11.30) 44.21 (18.78) | 1.46 0.237 0.030 A,B,C
Mobility (MSWS-12) | 23.08 (15.14) 31.89(17.79) 37.76 (17.71) | 7.84** 0.001 0.119 A<C
Fear of falling (FES-I) | 24.76 (9.69) 28.43 (14.02) 34.25(14.66) | 5.24** 0.007 0.084 A<C
Fatigue (MFIS) 26.47 (20.15) 39.46 (19.95) 41.00 (18.33) | 7.14** | 0.001 0.110 A<B,C
Physical 12.30 (10.87) 18.72 (10.14) 21.74 (8.56) | 8.47** | <0.001 0.134 A<B,C
Cognitive 12.89 (9.30) 17.97 (9.86) 16.22 (9.15) 3.22% | 0.044 0.056 A<B
Psychosocial 1.75 (1.89) 2.76 (2.28) 3.52(2.41) 6.33** | 0.003 0.103 A<C
Anxiety (HADS) 5.71 (4.39) 7.00 (4.76) 726(497) |118 |0313 0.023 A,B,C
Depression (HADS) 4.45 (4.02) 5.71 (4.29) 5.96 (3.74) 1.47 0.235 0.029 A,B,C
EDSS 2.04 (1.61) 2.97 (2.17) 3.87 (2.22) 6.81** | 0.002 0.124 A<C
Age 39.34 (10.89) 38.26 (12.26) 46.16 (10.02) | 4.26* |0.016 0.068 A,B<C
Gender (m=1, f=2) 1.53 (0.50) 1.63 (0.49) 1.48 (0.51) 0.70 0.497 0.012 A,B,C
Education, y 15.36 (2.70) 15.64 (2.88) 15.2 (3.54) 0.17 0.844 0.003 A,B,C
Disease duration, y 8.35(7.01) 11.31 (8.73) 11.54 (7.43) |2.24 0.113 0.040 A,B,C
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60.00

40.00

Total Score

2000
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Table 2. Differences in the outcome measures based on employment status. **p-value < 0.01; *p-value < 0.05.

Total MSWDQ Cognitive Physical External
p<0 05 p<0 01y -|- -l- -l-
Non-significant{] L

‘ ‘ * Non-significant]
T e - m 0 c m o c m c
s S 3 S 8 3 S 3 3 s 3§ 3
s & 3 s & 3 e 3 3 e & 3
3 = - 3 = & 3 = 5 3 = 5
= @© < °© @© < j=a @ = = @ =
=) 3 @ = 3 @ =] 3 @ [=) 3 @
D = = 3 =2 - ® = - D = W

@ @ @ @

o O a o

Employment status

Fig. 1. Scores of the MS Work Difficulties Questionnaire (MSWDQ) according to fully employed (n=>59),
partially employed (n=35), and unemployed (1 =25) groups.

reflect overlapping variance among predictors or limited statistical power; conceptually relevant variables were
retained to preserve interpretability and avoid excluding potentially meaningful predictors.

As for absenteeism from work amongst the employed participants (fully or partly), 52.7% reported that there
were days when they were absent from work due to MS during the past 6 months. Among those who reported
absenteeism, the mean number of missed workdays was 40.1 (SD =58.8). Participants who reported absenteeism
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100.00

80.00

60.00

40.00

Total score

20.00

00

95% CI
Odds (B) | SE | Wald | df | p-value | Lower | Upper
Physical barriers 0.02 002 | 1.63 |1 |0.202 -0.01 | 0.05
Bladder 0.18 0.19 | 0.89 |1 |0.344 -0.19 | 0.56
Bowel -0.19 032 1036 |1 |0.546 -0.82 | 0.43
Perceived mobility | -0.01 0.04 | 0.05 |1 |0.824 -0.08 | 0.06
Fear of falling -0.02 0.03 1023 |1 |0.630 -0.08 |0.05
Perceived Fatigue | 0.01 0.02 1070 |1 |0.404 -0.02 | 0.04
EDSS 0.28 021 | 1.87 |1 |0.172 -0.12 | 0.69
Age -0.02 002 |0.79 |1 |0.374 -0.07 | 0.02

Table 3. Results of the ordinal logistic regression analysis aimed at identifying the most prominent outcome
measures that distinguish between the three employment groups.

Total MSWDQ Cognitive Physical External
p=0.05
p=0.05 p<0.01 p<0.05 )

il

— 1 T

YES

NO YES NO YES NO YES NO

In the past 6 months, have you been absent from work due to disease?

Fig. 2. MSWDQ scores according to absenteeism subgroups (Yes, n =48; No, n=43).

from work, scored significantly higher on the MSWDAQ (total and subdomains) compared to the non-absent
subgroup (Fig. 2). Furthermore, the absentee subgroup experienced more bladder and bowel difficulties,
increased fear of falling, elevated perceived fatigue (including subscales), higher anxiety, and depression
compared to the non-absentee subgroup. Non-significant differences between the absenteeism subgroups were
found for age, education, disease duration, level of disability, perceived mobility, and information processing
speed. Table 4 presents the scores of the employed participants divided by absenteeism from work subgroups.

Discussion
This study examined employment status and absenteeism in working-age individuals with MS living in Israel. We
focused on key disease-related factors that potentially can affect these outcomes. Our findings are consistent with
prior research highlighting high unemployment rates amongst pwMS, with 21% of participants unemployed and
29.4% working part-time. Moreover, over half of the employed participants (52.7%) reported missing work due
to MS within the past six months. Notably, given the relatively young cohort in this sample (mean age, 40.1), the
results align with a recent systematic review encompassing ~ 190,000 pwMS across 29 countries, which reported
a pooled unemployment rate of 35.6%3. These findings underscore the significant impact of the MS disease on
workforce participation, mirroring trends observed in other countries, including the United States and Canada.
Importantly, perceived fatigue, physical barriers (particularly mobility difficulties), bladder and bowel
dysfunction, level of disability, and fear of falling emerged as significant factors related to pwMS’ unemployment.
Nevertheless, according to the ordinal logistic regression analysis, none of these factors, including fatigue,
remained significant predictors in isolation. This finding aligns with the literature, emphasizing that a
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In the past 6 months, have you been absent from work
due to the MS disease?

Yes (n=48) No (n=43)
Mean (S.D.) | Mean (S.D.) |t Cohen’s d | p-value

Total MSWDQ 36.63 (21.38) | 21.23 (20.25) | 3.52** | 0.738 0.001
Cognitive barriers 32.79 (20.07) | 21.67 (20.93) | 2.60* | 0.726 0.011
Physical barriers 34.11 (21.90) | 18.60 (20.76) | 3.46** | 0.543 0.001
External barriers 43.10 (30.33) | 24.27 (27.72) | 3.08** | 0.646 0.003
Bladder 1.27 (1.62) 0.42 (0.91) 3.12%* | 0.583 0.003
Bowel 0.78 (0.84) 0.20 (0.20) 4.08** | 0.742 <.001
Cognition (SDMT) | 47.78 (12.41) | 48.05 (11.72) | -0.10 | -0.022 0.923
Mobility (MSWS-12) | 29.22 (18.02) | 23.49 (14.80) | 1.68 0.346 0.097
Fear of falling (FES-I) | 29.67 (12.28) | 22.56 (9.53) | 3.12** | 0.642 0.002
Fatigue (MFIS) 39.41 (19.90) | 22.79 (18.88) | 4.09** | 0.855 <001

Physical 18.84 (10.45) | 10.40 (10.11) | 3.83** | 0.820 <.001

Cognitive 18.35(8.69) | 11.15(9.68) | 3.66** | 0.786 <.001

Psychosocial 2.87 (2.27) 1.40 (1.65) 3.46** | 0.738 <.001
Anxiety (HADS) 8.03 (8.03) 4.51 (4.10) 3.65%* | 0.833 <.001
Depression (HADS) 6.08 (4.19) 3.84(3.83) 2.43* | 0.557 0.018
EDSS 2.79 (1.75) 2.02 (2.02) 1.83 0.413 0.072
Age 40.82 (11.20) | 36.77 (11.56) | 1.70 0.356 0.092
Gender (m=1, f=2) 1.56 (0.50) 1.56 (0.50) 0.04 0.009 0.967
Education, y 9.02 (8.54) 9.65 (6.85) -0.37 | 0.334 0.713
Disease duration, y 15.81(2.94) |14.90(2.43) | 1.58 -0.081 0.117

Table 4. Scores of outcome measures divided to absenteeism from work subgroups among employed
participants. **p-value <0.01; * p-value <0.05

multifactorial approach is essential when addressing employment-related challenges in pwMS, as these factors
interact and collectively contribute to employment in this population®.

Interestingly, perceived fatigue (total, physical and cognitive subscales) was the only significant factor in
isolation from other variables that distinguished fully employed from partially employed MS participants.
It was also a significant predictor of absenteeism amongst employed pwMS, highlighting its central role in
workplace limitations. This discovery is reinforced by Ramirez et al.'s>® systematic literature review reporting
on the epidemiology and burden of fatigue in pwMS. Based on data from 54 studies, the review consistently
demonstrated a significant association between the presence or severity of fatigue and employment status, work
capacity, and sick leave.

It is noteworthy that perceived mobility, although significantly associated with employment status, did
not reach statistical significance in the absenteeism analysis. This may suggest that employed individuals with
mobility limitations have adapted their work environments or roles, thereby reducing its direct influence on
short-term work absence.

Notably, bladder/bowel dysfunction and fear of falling, while strongly associated with both employment
status and absenteeism in univariate analyses, were not retained as independent predictors in multivariable
models. This may reflect overlapping variance with fatigue or mobility measures. Future studies could consider
testing interaction effects or conducting subgroup analyses (e.g., by gender or disability level) to explore these
associations in greater depth.

Several factors may explain these patterns of association and non-significance observed in the multivariable
models. Firstly, the unpredictable nature of MS-related fatigue makes it challenging to maintain consistent work
schedules, often resulting in absenteeism or the need for frequent breaks, which may conflict with workplace
expectations. Furthermore, fatigue is frequently misunderstood by employers and colleagues, who may
misinterpret it as a lack of motivation or effort®®. This misperception, combined with insufficient workplace
accommodations such as flexible hours or remote work options, creates additional barriers to sustained
employment. Over time, these challenges may cumulatively hinder career progression, as pwMS are often
perceived as less capable of handling increased responsibilities, further affecting their long-term employment
outcomes.

Somewhat surprisingly, no significant differences between employment groups were observed for depression,
anxiety, education level, or information processing speed. Furthermore, depression, education, and cognition
were similar between the absenteeism subgroups. While some studies align with these findings, i.e., Dorstyn et
al.’, who found no association between employment and depression or anxiety in the MS population, others
reported different results. For example, Clemens and Langdon' identified cognitive impairment as a factor
influencing employment difficulties and reduced work hours in MS. Forslin et al.*® found that baseline education
level predicted work status after 10 years, and that deterioration in functioning, particularly in walking ability
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and fatigue, was associated with a transition from full-time employment to part-time work or unemployment,
highlighting the impact of physical symptoms over time on sustained employment.

Several explanations may account for the current findings. Firstly, the relatively mild disability levels in the
present sample may have limited the prevalence of severe psychological and cognitive impairments, which are
more strongly associated with greater disease severity. Additionally, employed individuals might use coping
strategies or benefit from workplace accommodations that mitigate the impact of mental health challenges or
cognitive difficulties, enabling them to remain employed. Education levels were similar across groups as most
individuals with MS typically complete their education before disease onset, making it less relevant to current
employment status. Cognitive reserve may also play a role, helping participants maintain a comparable cognitive
performance despite disease-related challenges. Finally, cultural and societal factors, such as the robust social
support systems and access to mental healthcare services in Israel, could buffer the psychological and cognitive
impacts of unemployment obscuring potential group differences.

The main strength of this study lies in the comprehensive assessment of a broad range of disease-related
and demographic factors, spanning physical, psychological, cognitive, and social domains, providing a
multidimensional perspective on employment outcomes in pwMS. However, several limitations must be
acknowledged. Firstly, the cross-sectional study design precludes causal inferences regarding the relationship
between disease-related factors and employment outcomes. Furthermore, the use of convenience sampling
may introduce selection bias, limiting the generalizability of the findings. However, it is worth noting that the
study was conducted at the Sheba MS Center, the largest in Israel, which treats a diverse patient population and
maintains contact with approximately 60% of pwMS nationally. Patients are referred from across the country,
which enhances sample diversity to some extent, although the potential for selection bias remains. The exclusion
of individuals with major depression, significant cognitive decline, or recent MS relapse, further restricts the
applicability of the results to those with more severe disease manifestations, potentially underestimating the
impact of these factors on employment. While self-reported measures of employment status, absenteeism, and
work difficulties may be subject to recall bias, these data are challenging to obtain through other methods. In
particular, absenteeism estimates may be affected by recall bias, as participants were asked to retrospectively
report absences over a six-month period. Furthermore, cultural and societal factors unique to Israel, such as
robust social support systems and universal healthcare, may limit the generalizability of the findings to other
regions with varying healthcare systems and labor market dynamics. Lastly, the complex interplay of multiple
factors influencing employment suggests interactions that the current analysis may not have fully captured,
underscoring the need for more nuanced approaches in future research. Additionally, we acknowledge that some
variables analyzed using ANOVA, such as EDSS, which is ordinal, may not fully meet parametric assumptions.
While ANOVA is generally robust in moderate samples, this should be considered when interpreting these
findings, particularly given the multiple comparisons performed.

Conclusion

Herein, we underscore the significant role of perceived fatigue, mobility challenges, bladder and bowel
dysfunction, and fear of falling in influencing employment status and absenteeism amongst pwMS. Fatigue
emerged as a critical factor, differentiating fully employed from partially employed individuals and predicting
absenteeism. These findings highlight the need for targeted clinical interventions, such as fatigue management
programs, workplace accommodations (e.g., flexible hours), and support for mobility and bladder issues,
to enhance employment retention. Future research should focus on longitudinal studies to explore causal
relationships and develop comprehensive strategies addressing the multifactorial barriers to employment in
pwMS.
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All data will be available upon request by emailing the corresponding author.
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