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ABSTRACT: Purpose: Cognitive fatigability (CF), which refers to a decline in performance during sustained cognitive effort, can significantly
impact people with multiple sclerosis (PwMS). This study examined the unmet needs related to perceived CF in PwMS. Methods: One
hundred PwMS completed a survey assessing factors known to contribute to CF. Participants indicated whether each factor, including CF
itself, was disruptive and whether adequate support was available to address these concerns. A factor identified as disruptive and insufficiently
addressed was considered an unmet need (Need Index [NI] >50%). Results: Group-level analysis revealed no significant unmet needs,
although fatigue (NI =30.23), CF (NI =22.96) and physical activity (NI =19.55) were more frequently reported. Individual-level analyses
revealed that unmet needs varied by community setting (rural vs urban) and socioeconomic status (SES) (lower vs higher SES), with rural
participants and those with lower SES reporting higher rates of unmet needs. In addition, PwMS who indicated CF was an unmet need
reported more difficulties across most contributory factors, including sleep quality, fatigue, cognitive impairment, depression and contextual
factors. The presence of fatigue and CF combined contributed to greater unmet needs across various domains, especially fatigue, CF and
cognitive impairment, compared to fatigue alone. Conclusions: Participants from rural and low socioeconomic backgrounds were more likely
to have unmet needs. Notably, 36% of participants (N =33) reported unmet needs related to perceived CF. The findings highlight the
importance of tailoring future interventions to address identified needs more adequately.

RESUME : La fatigue cognitive pergue dans le cas de la sclérose en plaques : des témoignages de personnes ayant vécu Pexpérience de
besoins non satisfaits Objectif: La fatigue cognitive (FC), qui désigne une baisse des performances lors d’un effort cognitif soutenu, peut avoir
un impact significatif sur les personnes atteintes de sclérose en plaques (PASP). Cette étude a donc cherché a examiner les besoins non satisfaits
liés ala FC pergue chez les PASP. Méthodes : Une centaine de PASP ont répondu a une enquéte évaluant les facteurs connus pour contribuer a
la FC. Les participants ont ainsi indiqué si chaque facteur, y compris la FC elle-méme, était perturbateur et si un soutien adéquat était
disponible pour répondre a ces préoccupations. Un facteur identifié comme perturbateur et insuffisamment pris en compte a été considéré
comme un besoin non satisfait (indice de besoin [IB] > 50%). Résultats : Une analyse de groupe n’a révélé aucun besoin non satisfait notable,
et ce, bien que la fatigue (IB = 30,23), la FC (IB = 22,96) et I'activité physique (IB = 19,55) aient été plus fréquemment signalées. Des analyses
individuelles ont révélé que les besoins non satisfaits variaient selon le milieu (rural ou urbain) et le statut socio-économique (SSE) (faible ou
élevé), les participants issus d’'un milieu rural et ceux ayant un SSE faible signalant des taux plus élevés de besoins non satisfaits. En outre, les
PASP qui ont indiqué que la FC était un besoin non satisfait ont signalé davantage de difficultés en lien avec la plupart des autres facteurs
contributifs, notamment la qualité du sommeil, la fatigue, les troubles cognitifs, la dépression et les facteurs contextuels. La présence combinée
de la fatigue et de la FC a du coup contribué a accroitre les besoins non satisfaits dans divers domaines, en particulier la fatigue, la FC et les
troubles cognitifs, par rapport a la seule fatigue. Conclusion : Les participants issus de milieux ruraux et défavorisés sur le plan socio-
économique étaient plus susceptibles d’avoir des besoins non satisfaits. I est & noter que 36 % des participants (n = 33) ont signalé des besoins
non satisfaits liés a la FC percue. Ces résultats soulignent donc I'importance d’adapter les interventions futures afin de répondre de maniére
plus adéquate aux besoins identifiés.
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Highlights

« Rural people with multiple sclerosis (PwMS) and those with lower
socioeconomic status (SES) reported more unmet needs than urban or
higher SES PwMS.

« Cognitive fatigability (CF) combined with fatigue contributed to greater
unmet needs across various domains.

« PwMS identifying CF as an unmet need reported more difficulties across
contributing factors.

Introduction

Multiple sclerosis (MS)-related fatigue is a persistent feeling of alack
of physical and/or mental energy.! Cognitive fatigability (CF) is a
related but distinct concept that pertains specifically to task
performance.? CF is reflected by declines or increased variability in
performance during sustained cognitive tasks. CF can be assessed
both objectively through cognitive testing® and, as in the current
study, subjectively through patient-reported outcomes.* In MS,
fatigue and fatigability can occur independently or together, both of
which impact therapeutic outcomes.® Distinguishing between them
remains a challenge as perceived fatigue is often, but not always,
associated with CF.° MS-related fatigue is linked to depression,’
sleep disorders® and physical inactivity,” and objective CF is
similarly predicted by depression, anxiety and sleep disturbances.!°
Perceived CF may be predicted by levels of physical activity and self-
reported cognitive function.!! These shared predictors suggest that
fatigue and CF may arise from common underlying factors. Thus,
addressing CF requires a comprehensive approach that considers
the interrelatedness of these factors.

A needs assessment (NA) can be used to determine whether the
needs of people with MS (PwMS) who experience CF are being met
by evaluating unmet healthcare needs, including health education,
treatment and rehabilitation, as well as broader social and
environmental factors. It incorporates patient feedback and
professional expertise to prioritize care needs before interventions
are implemented.!> Past NAs have identified the top needs of
PwMS and their significant others,'* assessed support arrange-
ments, provided information about service usage and compared
perspectives between PwMS and their care partners.!* Despite the
presence'® and detrimental impact!® of CF in MS, no NA has been
conducted to evaluate the disruptiveness of CF or its contributory
factors. In addition, no NA has evaluated how PwMS feel that
current healthcare and community support systems address these
concerns. An NA should also consider how these needs may vary
on the basis of social determinants of health (SDOH) such as
socioeconomic status (SES)'” and community type.'®

We aimed to (1) obtain information directly from the PwMS
about factors known to contribute to CF, (2) identify which factors
that the PwMS felt were disruptive and insufficiently addressed at
present (i.e., their needs), (3) consider the influence of the SDOH
on these needs, (4) investigate whether PwMS who identify CF as
an unmet need report greater difficulties related to CF contributing
factors than those who do not, (5) assess whether unmet needs vary
based on the type of fatigue experienced and (6) inform future
interventions designed to target CF.

Methods

Participants

A total of 100 PwMS from the Ottawa Hospital MS Clinic were
enrolled. Sample size was determined based on previous NAs
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involving PwMS,!*?? considering both the effect sizes observed in

earlier studies and practical constraints on recruitment. The
eligibility criteria included a confirmed diagnosis of MS, age of at
least 18 years and English fluency.

Procedure

This study was approved by the Ottawa Health Science Network
(20230572-01H) and the University of Ottawa, Research Ethics
Boards (H-11-23-9890). Participants who consented to the
research study were identified via electronic health records and
were invited to complete an online NA survey following informed
consent. Demographic and clinical characteristics were collected,
and individuals completed self-report questionnaires as outlined
below. The survey included items examining CF itself, as well as
other factors known to contribute to CF: fatigue, cognitive
impairment, mood symptoms, physical activities, sleep disturbances
and contextual factors. The choice of these items was informed by
our team’s clinical expertise and existing literature,'®!121-22 and
these items were then used to calculate the Need Index (NI) for
each factor.

Survey details

Demographic characteristics
Sociodemographic information included age, sex, gender identity,
marital status, ethnicity, education level, employment status,
annual household income, living situation and community type as
defined by Statistics Canada.

Clinical characteristics

The respondents indicated their MS diagnosis date, disability level
using the Patient Determined Disease Steps (PDDS), the date of
their most recent MS relapse, any previous cognitive assessments,
comorbid health conditions, substance use and types of fatigue
experienced.

Patient Determined Disease Steps (PDDS)

A valid patient-reported outcome of MS disability whereby
individuals indicate their level of mobility impairment and
symptom burden®*?* on a scale of 0 (normal) to 8 (bedridden).

Modified Fatigue Impact Scale (MFIS)

A 21-item multidimensional questionnaire adapted from the
Fatigue Impact Scale?® The MS Council for Clinical Practice
Guidelines recommended the use of the MFIS to assess MS-related
fatigue.?® A 5-point Likert scale assesses the perceived impact of
fatigue on daily activities over the past four weeks, compiled into
three subscales: physical, cognitive and psychosocial fatigue. Scores
range from 0 to 84, with 38 commonly used as the cut-off to
discriminate between fatigued and non-fatigued individuals.?”

Pittsburgh Fatigability Scale (PFS)

Ten items designed to evaluate performance fatigability?® and
validated in PwMS.?’ The PFS contains two subscales: physical
fatigability (PF) and mental fatigability (equivalent to CF).
Respondents rate the level of both PF and CF they imagine they
would feel after completing activities of varying intensity and
duration using a 5-point Likert scale. Scores for both subscales
range from 0 to 50. PF was excluded from the current analysis, as
prior research links perceived fatigue with CF but not with PF.3° A
PFS-mental score of >13 indicates greater CF in older adults.>*?
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Perceived Deficits Questionnaire - 5-Item Version (PDQ-5)

The PDQ is part of the MS Quality of Life inventory®® and was
designed exclusively for PwMS to measure self-reported cognitive
impairment.>* It consists of five questions about perceived
cognitive deficits over the past month. Each item is scored on a
4-point Likert scale. A total score can vary from 0 to 20, with higher
scores indicating a greater perceived deficit. Due to the absence of
an established cut-off score for the PDQ-5, we applied a threshold
of >10, which may be indicative of the presence of cognitive

impairment.

Hospital Anxiety and Depression Scale (HADS)

Developed to assess depression and anxiety in adults receiving
general medical care in an outpatient clinic®® and validated in
PwMS.* It includes 14 items measured via a Likert scale, with 7
each for anxiety and depression. The cumulative scores range from
0to 21. A score of 0-7 on either subscale suggests a lack of anxiety
or depression, a score of 8-10 suggests borderline anxiety or
depression and a score of 11-21 suggests clinical anxiety or

depression.*

Pittsburgh Sleep Quality Index (PSQI)

Evaluates sleep disruptions and sleep quality over the previous
month®” and has been validated in PwMS.*® It includes 19 items
rated on a 0-3 scale, forming seven component scores. Total scores
range from 0 to 21, with higher scores suggesting poorer sleep

quality. A total score of >5 indicates poor sleep.”’

Godin Leisure-Time Exercise Questionnaire (GLTEQ)

Developed to assess leisure-time physical activity in healthy
adults?® and is a reliable physical activity measure in ambulatory
PwMS.*! It examines weekly frequencies of strenuous, moderate
and mild activities. Scores of >24 suggest an active lifestyle, scores
of 14-23 suggest moderate activity and scores of <14 indicate

insufficient activity.*?

Contextual Burden Scale

Context refers to external elements, such as our social obligations
(e.g., caregiving), our physical surroundings (e.g., noise and light)
and our activity demands (i.e., workload). Ten items were used to
assess the impact of context on fatigue, via a 5-point Likert scale,
with scores from 0 to 40. Scores of >21 indicate the presence of
contextual factors impacting functioning. This scale was developed
by our team for the purpose of this study and has not been

previously validated.

Assessment of unmet needs

The scale consisted of 21 items, with three each representing the
seven factors identified as contributing to unmet needs: fatigue, CF,
cognitive impairment, mood symptoms, physical activities, sleep
disturbances and contextual factors. Respondents rated how
disruptive these factors were to their everyday lives on a 5-point
Likert scale and then rated the same items to indicate how well
these issues were addressed by existing community support and
healthcare systems. An NI was calculated following the Concerns
Report Method to measure the extent to which a need was met.*?
Ratings for disruptiveness and how well they were addressed were

converted into percentages using the following formula**:
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4n(4) + 3n(3) + 2n(2) + 1n(1) 4 01(0)
N(4)
= %Disruptiveness OR% Well-Addressed

x 100

where 4n = the number of participants who rated the item as 4,
3n = the number of participants who rated the item as 3, and so on,
and N = the total number of responses to the survey that were
completed.*’ This formula produced % disruptiveness and % well-
addressed scores, with 100% being the maximum and 0% being the
minimum. The NI for each item was then calculated by subtracting
the percentage of how well an issue was addressed from its
perceived disruptiveness (i.e., NI = % Disruptiveness — % Well-
Addressed). An NI of > 50% indicates an unmet need’.

Data analysis

The survey data were imported into IBM SPSS (version 29).
Sociodemographic and clinical characteristics were summarized
with frequency and descriptive statistics. Chi-square analyses
assessed relationships between community settings and unmet
needs, as well as between SES and unmet needs. Fisher’s exact test
was used when expected frequencies were <5. Chi-square analyses
assessed whether having CF as an unmet need was associated with
difficulties (i.e., met cut-offs) in self-reported sleep, fatigue,
cognitive impairment, mood, physical activity and contextual
factors. One-way multivariate analysis of variance (MANOVA)
compared the impact of different MS-related fatigue profiles
(i.e., fatigue only and both fatigue and CF) on various NIs.

Results
Participant characteristics

The recruitment flowchart is illustrated in Figure S1. Table 1
provides a summary of the participants’ sociodemographic and
clinical characteristics. The sample indicated significant levels of
fatigue, with a mean MFIS score of 41.44 (SD=17.75), and
perceived CF, with a mean PFS-mental score of 16.76 (SD = 12.95).

Group-based Need Index findings

Table 2 presents group-based NIs across the seven factors. None of
the factors met the threshold (NI > 50) to be considered unmet
needs. At the group level, the top three areas of concern were
fatigue, CF and physical activity. Conversely, mood was identified
as the only fulfilled need.

Individual-based Need Index findings

Group-level results may not accurately reflect the opinions of all
individuals. As such, a finer-grained analysis was performed to
look at individual NIs using this formula:

Rati h item b h participant
( ating on each i errz1 y each participan > 100

= % Disruptiveness OR% Well-Addressed.

Individual-level findings revealed a broader array of needs,
showing that a substantial number of participants identified unmet
needs within each domain, with more than a third of the sample
identifying fatigue and CF as unmet needs (Figure 1).
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Table 1. Characteristics of the participants Table 1. Characteristics of the participants (Continued)
Mean (SD) or Mean (SD) or
Variable N (valid %) Variable N (valid %)
Sociodemographic characteristics Current living situation
Age indicated 48.56 (12.60) Alone 15/100 (15.2%)
Sex assigned at birth With roommate 2/100 (2%)
Female 73/100 (73%) With partner 52/100 (52.5%)
Male 27/100 (27%) With family members 30/100 (30.3%)
Gender identity Community setting
Woman 72/100 (72%) Urban and suburban 77/100 (77%)
Man 27/100 (27%) Rural 23/100 (23%)
Non-binary 1/100 (1%) Type of fatigue experienced
Ethnicity No fatigue 8/100 (8%)
Indigenous Canadian 1/100 (1%) Physical 18/100 (18%)
Caucasian-North American origins 45/100 (45.5%) Cognitive 2/100 (2%)
Caucasian-European origins 44/100 (44.4%) Both physical and cognitive 67/100 (67%)
Latin, Central and South American origins 2/100 (2%) Experience fatigue, but not sure which type 5/100 (5%)
African origins 2/100 (2%) Outside personal experience, received information
about MS-related fatigue from another source
Other 5/100 (5.1%)
. No 63/100 (63%)
Marital status
Yes 37/100 (37%
Single/never married 13/100 (13.4%) / (37%)
ed | ) External sources from which information about MS-
Married/common law partner 71/100 (73.2%) related fatigue was obtained
Divorced/separated 12/100 (12.4%) Internet or social media 28/100 (28%)
Widowed 1/100 (1%) MS neurologist 24/100 (24%)
Current employment status Other people with MS 24/100 (24%)
Full-time 52/100 (52.5%) Family [hysician/general physician 10/100 (11%)
Part-time 7/100 (7.1%) MS clinic nurse 11/100 (11%)
Student 1/100 (1%) Word of mouth 3/100 (3%)
Unemployed 2/100 (2%) Other 7/100 (7%)
Retired 15/100 (15.2%) Completed survey without technical assistance
Unable to work due to illness or disability 22/100 (22.2%) No 4/100 (4%)
§ocioeconomic status based on annual household Yes 95/100 (96%)
income
Clinical characteristics
Lower (<$15,000-$50,000) 17/100 (19.8%)
Disease duration (years 13.61 (10.75
Middle and Higher ($50,001->$200,000) 69/100 (80.2%) (vears) (10.75)
Types of MS
Highest level of education attained i
— - RRMS 65/100 (65%)
University-PhD or equivalent 3/100 (3%)
. . PPMS 12/100 (12%)
University-master’s degree 14/100 (14.1%)
— SPMS 13/100 (13%)
University-bachelor’s degree 30/100 (30.3%)
X . Other/unknown 10/100 (10%)
College or other non-university diploma 37/100 (37.4%)
PDDS indicated as median (range 3 (0-8,
Completed secondary school/high school diploma 14/100 (14.1%) (range) -8)

Note: RRMS = relapsing-remitting MS; PPMS = primary progressive MS; SPMS = secondary

. . o
Partial secondary schoolfhigh school or less 1/100 (1%) progressive MS; PDDS = Patient Determined Disease Steps.

Use of assistive equipment for mobility

None 56/100 (56%) ) )
Impact of social determinants of health on needs
Cane/crutch 20/100 (20%)
Walker 9/100 (9%) figure 2 displays the percentages of rural and url?an respondents
identifying unmet needs. Significant differences in unmet needs
Wheelchair 7/100 (7%)

were found between community settings for fatigue, CF, cognitive
Walker and wheelchair 8/100 (8%) impairment, physical activity and sleep (Table S1). Odds ratios
(Continued)  indicated rural PWMS were more likely to report fatigue (2.86
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Table 2. Need indices for corresponding factors and survey items

Well- Need Mean Need
Disruptiveness addressed Index Index for factors

Factors Items (%) (%) (%) (%) Rank
Fatigue | feel more tired than my peers. 71.88 35.99 35.89 30.23 1

| become tired more quickly than I did previously when performing 71.25 38.02 33.23

physically demanding activities.

| need to take breaks more frequently and for longer periods of time 63.75 42.19 21.56

than | did before.
Cognitive It takes me longer to complete tasks when | am tired. 71.25 39.18 32.07 22.96 2
fatigabilit
atigablity At the end of the day, | am mentally exhausted and have no energy 60.61 37.37 23.24

to engage in tasks requiring thinking.

| make more mental errors at the end of the day. 46.21 32.63 13.58
Physical It is harder for me to engage in physically demanding tasks than it 70 41.15 28.85 19.55 3
activity was before.

My movements are slower than they used to be. 56.63 40.96 15.67

It is difficult for me to exercise. 57.5 43.37 14.13
Sleep Even when | get a full night’s sleep, | do not feel well-rested when 63.52 33.06 30.46 13.44 4
disruption | wake up.

| wake up several times throughout the night. 54.89 41.95 12.94

I have difficulty falling asleep at night. 34.54 38.59 —4.05
Cognitive | have a difficult time remembering things. 45.15 35.11 10.04 5.6 5
impairment .. . . .

| find it hard to multitask or do more than one thing at a time. 425 36.7 5.8

I have a hard time doing things that require me to concentrate. 37.63 36.68 0.95
Contextual | get easily overwhelmed by noise, light and busy environments. 45.88 35.05 10.83 4.03 6
fact . ;
actors | find it hard to say no to others when asked to do things. 48.5 41.15 7.35

My family does not understand my struggles. 42.35 48.42 —6.07
Mood I am no longer interested in activities that | used to enjoy. 41.07 36.29 4.78 —2.55 7

t

symptoms I am frequently anxious or find myself distracted by worrying 39.03 41.22 -2.19

thoughts.

| am sad much of the time. 33 43.23 -10.23

Note: The bolded values in the “mean Need Index for factors” column represent factors that were reported more frequently; however, these factors did not meet the >50 threshold required to be

classified as unmet needs.

times), CF (3.75 times), cognitive impairment (4.56 times), physical
activity (5 times) and sleep (3.10 times) as unmet needs compared
to urban PwMS.

Figure 3 shows the percentages of respondents from lower and
higher SES identifying unmet needs. Significant differences were
found between SES groups in unmet needs for mood symptoms and
contextual factors (Table S2). PWMS with lower SES were more
likely to report unmet needs for mood symptoms (5.6 times) and
contextual factors (5.5 times) than those with higher SES.

Group differences between those who do and those who do
not identify CF as an unmet need

Significant differences were found for sleep quality, fatigue,
cognitive impairment, CF, depression and contextual factors
between those who identified CF as an unmet need versus those
who did not (Table S3). Odds ratios indicated that those with poor
sleep (6.25 times), fatigue (6.25 times), cognitive impairment (5.87
times), moderate to severe depression (6.07 times) and issues with
contextual factors (12.91 times) were more likely to report CF as an
unmet need.

https://doi.org/10.1017/cjn.2026.10531 Published online by Cambridge University Press

Group differences in Nis between fatigue profiles

Most respondents (42%) (N = 42) met cut-offs for fatigue and CF
on both MFIS and PFS Mental Subscales, respectively, while 23%
(N'=23) met the MFIS cut-off for fatigue alone, and 4% (N =4)
met the PFS Mental Subscale cut-off for CF alone. Although 46.5%
(N =46) of participants experienced CF, the CF-only group was
considerably smaller, as most with CF also reported fatigue. Given
the small size of the CF-only group, comparisons of NI scores were
limited to the fatigue-only group and the group with both fatigue
and CF.

A MANOVA using Pilla’s trace revealed no significant overall
difference in NIs between groups, V=0.20, F (7, 47) =1.56,
p=0.16 (>.05). However, separate univariate ANOVAs (Table S4)
revealed significant group differences in NIs for fatigue (F
(1, 53)=5.19 p = .027 (<.05); partial 7?=.089), CF, (F (1,
53)=4.48; p = .039 (<.05); partial #*=.078) and cognitive
impairment (F (1, 53) = 5.41; p =.024 (<.05); partial #* = 0.93). No
significant group differences were found for mood, physical
activity, sleep and contextual factors. Those with both fatigue and
CF had higher NIs than those with fatigue alone (Table S5).
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B % of Participants Reporting Unmet Needs (Need Index > 50)

Cognitive Fatigability (N =33)

Sleep Disruption (N = 25)

w
=
§ Physical Activity (N = 24)
=
Cognitive Impairment (N = 18)
Contextual Factors (N = 18)
Figure 1. Percentage of individuals with unmet needs in each Mood Symptoms (N = 16)
factor.
® Urban = Rural
80
63.2*
70
54.2%
60 47.4%
42.1*
50
@ 37.5*%
& a0 28.8*
£ 3 222+
Z o 16.7 17.8* 16.7
0
Fatigue  Cognitive  Cognitive Mood Physical Sleep Contextual
fatigability symptoms symptoms  activity factors
Figure 2. Percentage of rural and urban
respondents identifying unmet need. Unmet Need
70

60

Percentage

Fatigue

Figure 3. Percentage of respondents from lower and higher
socioeconomic statuses (SES) identifying unmet needs.

Discussion

An online NA survey was administered to PwMS to obtain
information directly from these individuals about factors known to
contribute to CF. This study sought to identify the most disruptive
and insufficiently addressed needs for PwMS, while considering
factors that may have impacted these unmet needs. Overall, the
sample closely reflected a typical Canadian MS population,* in
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328
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® Lower SES = Higher SES

46.7 46.7*
40*
26.7 25.8 25
14.1*
Iﬂ 9%
Cognitive  Cognitive Mood Physical Sleep Contextual
fatigability symptoms symptoms  activity factors
Unmet Need

terms of sex distribution (female: male =2.70:1), disease subtype
(65% relapsing-remitting MS [RRMS]) and age (mean = 48.56,
SD = 12.60), supporting generalizability.

Group- and individual-based Need Index findings

At the group level, no unmet needs were identified, possibly due in
part to the use of a stringent cut-off (e.g., an NI of > 50%) for
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defining unmet needs. Recent research has adopted lower
thresholds (e.g., an NI of ~ 30%), suggesting that the higher the
NI, the higher the concern in relation to the item.*® This more
lenient threshold aligns more closely with the NI scores from our
sample for the top three prioritized concerns: fatigue (NI = 30.23),
CF (NI =22.96) and physical activity (NI =19.55).

Although group-level analysis did not reveal unmet needs
under the more conservative definition, individual-level analyses
suggested that rural PwWMS and those with lower SES reported
more unmet needs. The predominance of urban and suburban
participants (77%) with middle or higher SES (80.2%) in our
sample may explain, at least in part, the absence of unmet needs at
the group level, given greater potential to access services as needed.
Additionally, all participants were served by an urban tertiary care
center in a country with universal healthcare access, likely because
needs were largely perceived as being met in the group as a whole.
Although there continue to be gaps in the system?” and room for
improvement, if this survey were conducted in a context with
greater disparity in healthcare access, the findings may have
identified greater group-level needs.

Individual-level analyses uncovered a broader spectrum of
unmet needs, with fatigue being the most reported unmet need
(42.9%), followed by CF (35.5%), sleep disruption (27.5%), physical
activity (25.5%), cognitive impairment (20%) and contextual factors
(19.6%). Despite mood being a fulfilled need at the group level,
17.4% of individuals identified mood as an unmet need. The
clinical presentation of MS varies widely,*® with each individual
having unique needs.* When these needs are unmet, patients are
left to manage their illness on their own.* MS care must be
personalized*® to ensure appropriate intervention specific to the
individual, as seen in precision medicine. The complex interplay of
multiple contributing factors likely exacerbates the burden of
unmet needs on individuals when left unaddressed. Personalized
interventions should be developed on the basis of individual-level
assessments to target specific needs.”® This approach helps identify
those at highest risk of unmet needs, leading to better resource
allocation and more effective outcomes.

Impact of social determinants of health on needs

Rural PwMS and those with lower SES reported more unmet needs.
This aligns with the findings of previous NAs, which reported that
a high proportion of people with progressive MS living in rural
areas reported more non-pharmacological unmet needs.”’ PwM$
in rural areas may have limited healthcare access, fewer specialists,
long travel distances for care and a lack of specialized rehabilitation
centers.'® For example, sleep issues often require sleep specialists,
therapy programs or support groups, which may be inaccessible in
rural settings. Additionally, lower health literacy may contribute to
rural residents’ unmet needs, as individuals may lack awareness of
symptom management strategies, particularly for fatigue and
cognitive impairment, where self-management is key.>> No
significant rural/urban group differences were found in unmet
needs related to mood and contextual factors, possibly because our
sample had relatively low levels of depression (89% with no or mild
depression) and anxiety (77% with no or mild anxiety), which may
account for the smaller proportion of individuals identifying this as
an unmet need (17.4%). Additionally, 65% of participants had
RRMS, whereas depression is more prevalent in progressive forms
of MS.>® Notwithstanding the absence of significant differences
between rural and urban participants in mood-related unmet
needs, access to evidence-based therapy (e.g., cognitive-behavioral
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therapy) remains limited more generally.** Moreover, those in
rural Canada often have limited access to mental health specialists
and reduced availability of evidence-based psychotherapy ser-
vices,”® which may result in underdiagnosis and undertreatment of
mood disorders. While mood disorders can sometimes be
managed by general practitioners who are able to prescribe
antidepressants, undertreatment of depression and anxiety in MS
remain common.*® Therefore, future research should examine
mental health support needs more thoroughly in rural MS
populations.

PwMS with lower SES reported more unmet needs related to
mood symptoms and contextual factors. In MS, higher SES is
associated with a lower burden of psychiatric symptoms and better
recovery from mental health treatment.!” Lower SES is connected to
financial stressors that exacerbate mood disorders™ and restrict
access to mental health services. Without adequate support,
individuals may struggle to manage mood symptoms. Additionally,
lower SES is tied to housing instability, poor living conditions, unsafe
neighborhoods or frequent relocations, creating insecurity and stress
that exacerbates contextual challenges. They may face added
pressures related to work and family, such as managing multiple
low-paying jobs or caregiving responsibilities.

Group differences between those identifying CF as an unmet
need and those who do not

PwMS who indicated that CF was an unmet need reported more
difficulties across factors known to contribute to CF, demonstrat-
ing that CF may not be an isolated issue but is closely linked to
other challenges.?! This highlights the need for interventions
targeting both CF and its related factors. However, contrary to
prior findings linking CF to anxiety'® and improved cognition in
less fatigued PwMS with moderate physical activity,”” we found no
significant differences in the likelihood of meeting the cut-off
values for anxiety and physical activity between those reporting CF
as an unmet need and those who did not. This discrepancy may be
due to the limitations of a survey study in which patient-reported
outcomes were used, which allowed for only subjective rather than
objective measurements of CF.

Group differences in need indices between fatigue profiles

PwMS with both fatigue and CF combined reported higher NIs in
all areas than those with fatigue alone, suggesting distinct fatigue
profiles. Notably, 42% of the participants experienced both fatigue
and CF, suggesting that they are often experienced together. This
overlap may reflect a compounding effect, whereby fatigue
(subjective feelings of exhaustion) and CF (performance decline
with sustained mental effort) mutually exacerbate each other,
resulting in more unmet needs across various domains and
hindering the capacity to problem-solve ways to meet needs using
available resources. This further suggests the need for interventions
that address both CF and fatigue together in PwMS.

Implications for rehabilitation

These findings highlight the importance of conducting compre-
hensive NA prior to the development and implementation of
interventions for PWMS. NA surveys gather direct input from
PwMS, enabling clinicians and researchers to better understand
patient-reported priorities and to design and deliver targeted
interventions that reflect lived experiences and promote patient-
centered care. Given that MS-related CF is multifactorial,
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intervention targeting CF should address the broad range of
contributing factors to improve the efficiency and impact of

rehabilitation.

Future directions

Given that the top needs were fatigue, CF and physical activity, it is
essential that future interventions explicitly target these factors.

Existing, easy-to-access programs can be leveraged, such as the MS
58
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NeuroSask, a virtual program supporting movement, wellness
and social connection for people with neurological conditions.” As
PwMS in rural areas and those with lower SES report greater unmet
needs, a more targeted approach for these individuals is warranted.
This may include conducting interviews with PwMS from rural
and lower SES backgrounds, as well as clinicians working with
these groups, to better understand relevant barriers and facilitators.

Limitations

Our sample was not restricted to PwMS with CF only; it included
PwMS with varying fatigue profiles. This should be considered
when interpreting findings. Future research would benefit from
samples specifically selected based on CF criteria to better isolate its
effects. Additionally, our sample was from one tertiary care MS
Clinic in a country with universal health care, which may have
introduced bias. Results might differ with a broader sample from
various MS communities/regions with less equitable healthcare
access. The online survey method may have introduced selection
bias, as individuals with less technological proficiency may not
have participated. However, only 4% reported requiring technical
assistance when completing the survey. The self-reported data also
have limitations, as clinical outcome variables (e.g., disability level)
were not verified through medical records, potentially leading to
recall bias. The study also relied on subjective experiences rather
than objective measurements. Future research should also employ
longitudinal designs to assess how unmet needs evolve over time,

particularly following targeted interventions.

Conclusions

This was the first study to administer an NA survey examining the
unmet needs associated with MS-related CF. Our findings reveal
potential gaps in care and highlight the influence of community
type and SES on unmet needs, underscoring the need for
personalized, tailored interventions to effectively address CF.
Addressing these SDOH may help clinicians reduce the barriers
faced by PwMS and improve outcomes. The results will help
inform a CF intervention planned by our group in the future.’ By
actively incorporating direct input from PwMS, targeting all
contributing factors to CF and delivering the intervention in a way
that is accessible to all participants across SES levels and
community settings, we are ensuring that the planned intervention

will be responsive to real-world challenges.
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