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Background: Hopelessness is a risk factor for depression and suicide. There is little information on this phenomenon among patients
with relapsing-remitting multiple sclerosis (RRMS), one of the most common causes of disability and loss of autonomy in young
adults. The aim of this study was to assess state hopelessness and its associated factors in early-stage RRMS.

Methods: A multicenter, non-interventional study was conducted. Adult patients with a diagnosis of RRMS, a disease duration < 3 years, and
an Expanded Disability Status Scale (EDSS) score of 0-5.5 were included. The State-Trait Hopelessness Scale (STHS) was used to measure
patients” hopelessness. A battery of patient-reported and clinician-rated measurements was used to assess clinical status. A multivariate
logistic regression analysis was conducted to determine the association between patients’ characteristics and state hopelessness.

Results: A total of 189 patients were included. Mean age (standard deviation-SD) was 36.1 (9.4) years and 71.4% were female.
Median disease duration (interquartile range-IQR) was 1.4 (0.7, 2.1) years. Symptom severity and disability were low with a median
EDSS (IQR) score of 1.0 (0, 2.0). A proportion of 65.6% (n=124) of patients reported moderate-to-severe hopelessness. Hopelessness
was associated with older age (p=0.035), depressive symptoms (p=<0.001), a threatening illness perception (p=0.001), and psycho-
logical and cognitive barriers to workplace performance (p=0.029) in the multivariate analysis after adjustment for confounders.
Conclusion: Hopelessness was a common phenomenon in early-stage RRMS, even in a population with low physical disability.
Identifying factors associated with hopelessness may be critical for implementing preventive strategies helping patients to adapt to the
new situation and cope with the disease in the long term.
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Introduction
Hopelessness is a psychological construct defined as negative expectations characterized by the feeling that one lacks control

over events in the future and is a known risk factor for depression and suicide behavior.'* Hopelessness can either represent
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a personality trait or a state in response to negative events. It is a phenomenon associated with poor outcome that has been studied
in the general population and in patients with several medical conditions, including cancer and ischemic heart disease.* >

Multiple sclerosis (MS) is a chronic autoimmune neurological disease that causes disability and poor quality of life
mainly in active people between 20 and 40 years of age.®” Most patients have a relapsing-remitting form of the disease
(RRMS), characterized by attacks or relapses of sensorial symptoms, weakness, vision and gait problems followed by
periods of stability with recovery that may be complete or incomplete.®* The uncertainty of the long-term trajectory of
the disease, the frequency and severity of residual symptoms, and the lack of curative treatments provide a context for the
development of hopelessness, anxiety and mood disorders among MS patients.””'? The risk of suicide is almost two
times higher in patients with MS than in the general population, especially at the time of diagnosis.'” However, there is
limited information about the phenomenon of hopelessness in patients with a recent diagnosis of MS.'*'* As
a modifiable risk factor in suicidal behavior, the aim of this study was to assess the presence of state hopelessness and
its associated factors in early-stage RRMS.

Methods

A non-interventional, cross-sectional study was conducted at 21 hospital-based MS Care Units in Spain. We recruited adult
patients with a diagnosis of RRMS (2017 revised McDonald criteria), a disease duration no longer than 3 years, and an
Expanded Disability Status Scale (EDSS) score from 0 to 5.5 in the context of their routine follow-up visits.'>'® Patients
were invited to participate in the study by their treating neurologists in the context of their regular follow-up visits.

This study was reviewed and approved by the ethical review board of the Hospital Universitari Arnau de Vilanova
(Lleida, Spain) and performed in accordance with the 1964 Helsinki Declaration and its later amendments. All
participants provided a written informed consent.

Measures

The State-Trait Hopelessness Scale (STHS) was used to measured patients’ hopelessness.'” The STHS is a validated,
self-rated instrument to differentiate trait (13 items) and state (10 items) hopelessness in research and clinical practice.
Each subscale is measured on a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). Higher
scores indicate higher levels of hopelessness.'” A cut-off score >1.8 was used to define the presence of moderate-to-
severe trait and state hopelessness.” We focused on state rather than trait hopelessness, as this can be addressed by short-
term interventions that could be implemented in the multidisciplinary setting of MS Care Units.

Table 1 shows details of patient-reported and clinician-rated outcome measures administered. The SymptoMScreen
(SyMS), 5-item Modified Fatigue Impact Scale (MFIS-5), a pain visual analog scale, Hospital Anxiety and Depression
Scale (HADS), Multiple Sclerosis Impact Scale (MSIS-29), Brief-Illness Perception Questionnaire (B-IPQ), Stigma
Scale for Chronic Illness (SSCI-8), 5-item Perceived Deficit Questionnaire (PDQ-5) and Multiple Sclerosis Work
Difficulties Questionnaire (MSWDQ-23) were used to assess patients” perception of symptom severity, fatigue, pain,
mood and anxiety, health-related quality of life, illness representation, perception of stigma, cognition, and work-related
problems, respectively.'® ?* The EDSS, Symbol Digit Modalities Test (SDMT), 9-Hole Peg Test (9-HPT), and Timed 25-
Foot Walk (T25-FW) were administered by clinicians to assess disability, cognition, hand dexterity, and gait,

16.26-28 (yyestionnaires were administered through an electronic tablet and completed online at the hospital.

respectively.
Statistical Analysis

Demographic and clinical characteristics were summarized using frequencies (percentages) and mean (standard devia-
tion) or median (interquartile range) as appropriate. P-values <0.05 were considered statistically significant.

A multivariate logistic regression analysis was conducted to assess the association between state hopelessness (STHS
state score) and demographic, clinical characteristics, and patients’ perspectives. Bivariate analyses were performed
using logistic regression, taking the STHS state score as the dependent variable and each study variable as the
independent variable. The multivariate analysis included those variables that were significant (p-value <0.10) in the
previous analysis as the independent variables. These variables were further selected through stepwise regression using
the Akaike information criterion (AIC), which chooses the model with the best quality as the final model.
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Table | Outcome Measures

Outcome Measure Scoring and Interpretation Range
Symptom SyMS (self- The SyMS assesses MS symptom severity across twelve neurologic domains. Each item is assessed on a 7-point Likert scale from 0 (not at all 0-72
severity rated) affected) to 6 (total limitation). Higher scores indicate more severe symptom endorsement.
Disability EDSS The EDSS is a measure to quantify disability in eight functional systems. It is an ordinal rating system ranging from 0 (normal) to 10 (death) in 0-10
0.5 increments interval.
Fatigue MFIS-5 (self- The MFIS-5 assesses physical, cognitive, and psychosocial components of fatigue. Each item scores on a 5-point Likert scale from 0 (never) to 0-20
rated) 4 (almost always). Higher scores indicate more severe fatigue.
Pain VAS (self-rated) | Visual analog scale with higher scores indicating a higher level of pain. 0-100
Mood and HADS (self- The HADS is a 14-item, self-assessment scale to measure symptoms of anxiety and depression. Each item is scored on a 4-point Likert scale 0-21
Anxiety rated) from 0 to 3. A total subscale score >10 indicates a probable case of anxiety or depression, respectively.
Quality of life MSIS-29 (self- | The MSIS-29 measures the impact of MS on health-related quality of life. It consists of two composite domains including physical (20 items) | 20-80 (physical)
rated) and psychological impacts (9 items). Items are rated using a 4-point Likert scale from | (not at all) to 4 (extremely). Higher scores indicate 9-36
greater impact. (psychological)
lliness B-IPQ (self- The B-IPQ assesses cognitive and emotional iliness representations. It consists of eight items rated on a scale from 0 (minimum) to 10 0-80
representations rated) (maximum). Higher scores indicate a threatening illness perception.
Stigma SSCI-8 (self- The SSCI-8 assesses internalized and experienced stigma across neurological conditions. Each item is rated on a 5-point Likert scale from | 8-40
rated) (never) to 5 (always). A cut-off score >8 indicates the presence of stigmatization.
Work-related MSWDQ-23 The MSWDQ-23 assesses the extent of physical, psychological/cognitive, and external difficulties experienced in the workplace. Each item is 0-100
problems (self-rated) scored on a 5-point Likert scale from 0 (never) to 4 (almost always). All the subscales and the total scale are scored as a percentage by
summing the observed item scores, divided by the total possible item scores in each subscale, then multiplying the value by 100. Higher
scores indicate greater difficulties.
Hand dexterity 9-HPT The 9-HPT assesses upper extremity function by measuring the time spent in placing and removing nine pegs. Maximum of 300
seconds
Gait T-25FW The T25-FW evaluates patients’ lower extremity function by walking 25 feet. Maximum of 180
seconds
Cognition SDMT The SDMT measures patient attention and information processing speed. A cut-off of <49 correct substitutions is used to identify patients 0-110
with cognitive problems.
PDQ-5 (self- The PDQ-5 assesses cognitive complaints on four subscales. Each of the 5 items is scored from 0 (never) to 5 (very often). Higher scores 0-5
rated) indicate greater difficulties.

Abbreviations: 9-HPT, 9-Hole Peg Test; B-IPQ, Brief lliness Perception Questionnaire; EDSS, Expanded Disability Status Scale; HADS, Hospital Anxiety and Depression Scale; MFIS-5, 5-item Modified Fatigue Impact Scale; MSIS-29,
Multiple Sclerosis Impact Scale; MSWDQ-23, 23-item Multiple Sclerosis Working Difficulties Questionnaire; PDQ-5, 5-item Perceived Deficit Questionnaire; SSCI-8, Stigma Scale for Chronic lliness; SDMT, Symbol Digit Modalities Test;
SyMS, SymptoMScreen; T25-FW, Timed 25-Foot Walk; VAS, Visual Analogue Scale.
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Results

A total of 189 patients were included in the study. The mean age (SD) was 36.1 (9.4) years and 71.4% were female. The
median disease duration (IQR) was 1.4 (0.7, 2.1) years and the median EDSS score was 1.0 (0, 2.0). Patients perceived
low symptom severity, with fatigue, sensory symptoms and anxiety being the most affected dimensions. A proportion of
65.6% (n=124) of patients reported moderate-to-severe state hopelessness. Forty-seven (24.9%) and thirteen (6.9%)
patients had anxiety and depressive symptoms, respectively. Sociodemographic and clinical characteristics of the sample
are shown in Table 2.

Multivariate analysis showed that older age (OR=1.05, 95% CI 1.00-1.10; p=0.035), depressive symptoms
(OR=1.80, 95% CI 1.40-2.40; p=<0.001), a threatening illness perception (OR=1.10, 95% CI 1.04-1.20; p=0.001),
and the presence of psychological and cognitive barriers to workplace performance (OR=1.06, 95% CI 1.01-1.11;
p=0.029) were predictors of moderate-to-severe state hopelessness. Bivariate and multivariate analysis are shown in
Table 3.

Table 2 Sociodemographic and Clinical Characteristics

N=189
Age, years, mean (SD) 36.1 (94)
Sex (female), n (%) 135 (71.4)
Education, n (%)

University 151 (79.9)
Living status, n (%)

With a partner/family members 164 (86.8)
Working status, n (%)

Partial or full-time employed 130 (68.8)
Time since disease onset, years, median (IQR) 1.4 (0.7, 2.1)
Number of relapses since first attack, mean (SD) 1.8 (8.4)
Number of patients under DMT, n (%) 132 (69.8)
EDSS score, median (IQR) 1.0 (0, 2.0)
9-HPT (dominant hand) score, seconds, mean (SD) 20.2 (7.5)*
T25-FW score, seconds, mean (SD) 5.8 (3.6)°
SDMT score, mean (SD) 51.7 (14.7)¢

<49 correct answers, n (%) 8l (43.1)
SyMS score, mean (SD) 12.0 (10.8)
B-IPQ score, mean (SD) 38.0 (11.8)
MSIS-29

Physical impact score, mean (SD) 29.2 (11.3)

Psychological impact score, mean (SD) 17.2 (6.6)
MFIS-5 score, mean (SD) 6.2 (5.1)
Pain VAS score, mean (SD) 14.1 (23.1)
STHS

Trait score, mean (SD) 2.0 (0.5)

State score, mean (SD) 2.0 (0.5)

State score 1.8, n (%) 124 (65.6)
HADS

Anxiety score, mean (SD) 7.8 (4.3)

Depression score, mean (SD) 4.1 (3.9)

Anxiety, probable cases, n (%) 47 (24.9)

Depression, probable cases, n (%) 13 (6.9)
SSCI-8 score, mean (SD) 10.4 (3.9)

>8, n (%) 107 (56.6)

(Continued)
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Table 2 (Continued).

N=189

PDQ-5 score, mean (SD) 4.9 (44)
MSWDQ-23 total score, median (IQR) I1.4 (4.6, 27.3)°
Physical barriers, median (IQR) 9.4 (3.1, 25.0)°
Psychological/cognitive barriers, median (IQR) 11.4 (4.5, 27.3)b
External barriers, median (IQR) 12.5 (0, 37.5)°

Notes: ®N=187, °N=183, “N=188.

Abbreviations: 9-HPT, 9-Hole Peg Test; B-IPQ, Brief lliness Perception Questionnaire; DMT,
Disease-modifying therapy; EDSS, Expanded Disability Status Scale; HADS, Hospital Anxiety and
Depression Scale; IQR, Interquartile range; MFIS-5, 5-item Modified Fatigue Scale; MSIS-29,
Multiple Sclerosis Impact Scale; MSWDQ-23, 23-item Multiple Sclerosis Work Difficulties
Questionnaire; PDQ-5, Perceived Deficits Questionnaire; SD, Standard deviation; SDMT, Symbol
Digit Modalities Scale; SSCI-8, Stigma Scale for Chronic lliness; STHS, State-Trait Hopelessness
Scale; SyMS, SymptoMScreen; T25-FW, Timed 25-Foot Walk; VAS, Visual Analogue Scale.

Table 3 Bivariate and Multivariate Logistic Regression Analysis

Bivariate Analysis - Variables OR 95% ClI p-value
Age 1.05 1.01-1.08 0.010
Sex 1.64 0.85-3.15 0.135
Education, university vs no university 2.07 0.10-53.5 0.612
Living status, alone vs with a partner/family .10 0.41-2.73 0.837
Time since diagnosis 0.76 0.51-1.13 0.175
EDSS score 1.20 0.90-1.62 0.248
9-HPT score 1.03 1.00-1.10 0.245
T25-FW score 0.71 0.33-1.50 0.369
SDMT, >49 vs <49 correct answers 1.21 0.66-2.25 0.535
SyMS score I.11 1.04-1.13 <0.001
B-IPQ score .11 1.08-1.20 <0.001
MSIS-29 Physical impact score 1.04 1.02-1.10 0.001
MSIS-29 Psychological impact 1.05 1.03-1.10 <0.001
MFIS-5 score 1.20 1.11-1.30 <0.001
Pain VAS score 1.02 1.00-1.04 0.018
HADS Anxiety score 3.94 1.74-10.20 0.002
HADS Depression score 1.64 1.40-2.10 <0.001
SSCI-8 score 3.12 1.70-5.90 <0.001
PDQ-5 score 1.13 1.05-1.23 0.003
MSWDQ-23 total score 1.05 1.03-1.08 <0.001
MSWDQ-23 Physical barriers score 1.04 1.02-1.07 0.001
MSWDQ-23 Psychological/cognitive barriers score 1.05 1.03-1.10 <0.001
MSWDQ-23 External barriers score 1.04 1.02-1.06 <0.001
Under DMT 1.00 0.48-2.20 0.998
Multivariate analysis - Variables OR 95% CI p-value
Age 1.05 1.00-1.10 0.035
B-IPQ score 1.10 1.04-1.20 0.001
HADS Anxiety score 0.30 0.10-1.24 0.099
HADS Depression score 1.80 1.40-2.40 <0.001
MSWDQ-23 Physical barriers score 0.94 0.03-0.89 0.096
MSWDQ-23 Psychological/cognitive barriers score 1.06 1.OI-1.11 0.029

Abbreviations: 9-HPT, 9-Hole Peg Test; B-IPQ, Brief lliness Perception Questionnaire; Cl, Confidence interval; DMT,
Disease-modifying therapy; EDSS, Expanded Disability Status Scale; HADS, Hospital Anxiety and Depression Scale; MFIS-5,
5-item Modified Fatigue Scale; MSIS-29, Multiple Sclerosis Impact Scale; MSWDQ-23, 23-item Multiple Sclerosis Work
Difficulties Questionnaire; MSWS-12, Multiple Sclerosis Walking Scale; OR, Odds ratio; PDQ-5, Perceived Deficits
Questionnaire; SDMT, Symbol Digit Modalities Scale; SSCI-8, Stigma Scale for Chronic lliness; SyMS, SymptoMScreen; T25-

FW, Timed 25-Foot Walk; VAS, Visual Analogue Scale.
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Discussion

The impact of being diagnosed early in life with a chronic disease without curative treatment and an uncertain prognosis has
a negative impact on most MS patients.”*’ Problems already common in the early phase of the disease such as fatigue,
depressive symptoms, cognitive difficulties, and motor impairments together with the fear of disability progression affect
patients’ quality of life and decision-making ability.”** ! Functional impairment and productivity loss already occur at
alow level of physical disability.” The pooled suicide rate ratio at diagnosis was 2.12 (95% CI 1.84-2.46) in a meta-analysis
of 16 studies focused on suicide and multiple sclerosis. '’

Hopelessness has traditionally been considered one of the risk factors for suicide.*® This type of negative perception
was found in 23% of cancer patients and 27—-52% of patients with ischemic heart disease during their hospitalization.*~**
However, no previous studies analyzed hopelessness in MS patients at early stages of the disease. In our study,
hopelessness was a common phenomenon in a sample of patients with early-stage RRMS with low physical disability.
Hopelessness was significantly associated with older age, a threatening illness perception, depressive symptoms, and
perceived psychological and cognitive problems affecting the ability to work.

Patients’ beliefs and expectations about a disease influence their emotional reactions and coping resources, and have
been associated with quality of life and treatment adherence.>> MS patients’ perspectives and preferences are dynamic
and may change along the disease trajectory following clinical events and contextual factors.’*® In a recent systematic
review, Luca et al found that MS patients” illness perceptions predicted physical, psychological, functioning, and disease
management outcomes.>” High emotional impact, illness attribution to psychological causes, number of symptoms, and
functional limitations due to MS were associated with worse outcomes. Poor self-perception of physical condition in MS
patients was associated with negative beliefs about treatment efficacy and poor adherence.*'** In addition, the self-
perception of cognitive difficulties predicted presenteeism and unemployment since diagnosis.*!

Interestingly, all of the impacted symptom domains that were associated in our study with hopelessness were identified
from patient-reported assessment instruments (PROs), including the B-IPQ, HADS, and MSWDQ-23. These findings may
support the complementary usefulness of including PROs in addition to routine neurological examination.****

Our study has some limitations. First, a selection bias may have influenced the prevalence of hopelessness as more
motivated or cooperative patients may have chosen to participate in the study. Second, the study population may not be
representative of the full spectrum of patients with early-stage RRMS as we only included patients with mild-to-moderate
disability (EDSS score < 5.5). Third, the cross-sectional study design limits the ability to establish causal relationships
between the factors assessed and hopelessness. Another limitation is the lack of information collected on different factors

known to be related to hopelessness, such as the perception of social support or disease knowledge.***

Conclusion

Hopelessness was a common phenomenon in an early-stage RRMS population. Early identification of factors associated
with hopelessness in patients with RRMS may enable multidisciplinary teams to conduct a comprehensive approach
aimed at training patients to understand their disease, prevent and manage mood disorders, and undertake early cognitive
rehabilitation. Further studies with a longitudinal design are needed to understand the whole spectrum of mechanisms

involved in hopelessness and MS.
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