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WHEN IMPAIRMENT IS NOT ALWAYS SEEN: INVISIBLE DISABILITIES,
DAILY FUNCTIONAL CHALLENGES, AND IMPLICATIONS FOR
REHABILITATION IN MULTIPLE SCLEROSIS

ABSTRACT

Purpose: Multiple sclerosis is a chronic immunopathological condition of the central nervous system that is
characterized not only by visible motor impairments, but also by invisible symptoms such as fatigue, cognitive
dysfunction and emotional problems. These invisible disabilities are often overlooked despite their impact on
quality of life and independence. The aim of this research was to characterize aspects of invisible disabilities in
order to inform future rehabilitation and multidisciplinary management in multiple sclerosis.

Methods: A quantitative, cross-sectional design included 660 participants with a confirmed diagnosis of multiple
sclerosis. Data were collected with structured and self-administered questionnaires that assessed demographic
and clinical characteristics related to fatigue, cognitive function and emotional problems. Descriptive statistics
presented prevalence and severity, while Spearman’s correlation analyses and multiple linear regression analyses
were used to examine associations with perceived disability.

Results: Fatigue was moderately correlated with cognitive difficulties (r=0.49, p<0.001) and emotional problems
(r=0.44, p<0.001), while cognitive difficulties were moderately correlated with emotional problems (r=0.39,
p<0.001). Regression analysis showed statistically significant independent associations of fatigue (p=0.005) and
emotional problems (p=0.014) with perceived disability, whereas cognitive impairment was not independently
associated (p=0.603).

Conclusion: Invisible symptoms, especially fatigue and emotional difficulties, cover key areas statistically
associated with viewed disability in multiple sclerosis. These results show the necessity of rehabilitation that
recognize invisible symptoms, serving as an initial step for developing comprehensive and multidisciplinary
rehabilitation.

Keywords: Emotions, Fatigue, Invisible disabilities, Multiple sclerosis, Rehabilitation

YETERSIZLIGIN HER ZAMAN GORUNUR OLMADIGI DURUMLAR:
MULTIPL SKLEROZDA GORUNMEYEN ENGELLILIKLER, GUNLUK
FONKSIYONEL ZORLUKLAR VE REHABILITASYONA YONELIK
CIKARIMLAR

0z

Amagc: Multipl skleroz, yalnizca gortiniir motor bozukluklarla degil; ayni zamanda yorgunluk, bilissel islev
bozukluklari ve duygusal sorunlar gibi goriinmeyen semptomlarla da karakterize edilen kronik, immiinopatolojik
bir merkezi sinir sistemi hastahigidir. Bu goriinmeyen engeller, yasam kalitesi, bagimsizlik ve toplumsal katilim
tizerindeki belirgin etkilerine ragmen klinik uygulamada sikhikla goz ardi edilmektedir. Bu calismanin amaci,
multipl sklerozda gorinmeyen engellilik alanlarini tanimlamak ve bu alanlarin rehabilitasyon planlamasi
acisindan onemini ortaya koymaktir.

Yontem: Bu calisma, dogrulanmis multipl skleroz tanisi olan 660 katilimciy iceren kesitsel ve nicel bir arastirma
olarak tasarlanmistir. Veriler, yorgunluk, bilissel giicliikler ve duygusal sorunlara iliskin demografik ve klinik
ozellikleri degerlendiren yapilandiriimis, kendi kendine uygulanan anketler aracihgiyla toplanmistir. Tanimlayici
istatistikler semptomlarin yayginligini ve siddetini ortaya koymak amaciyla kullanilmis; Spearman korelasyon
analizleri ve coklu dogrusal regresyon modelleri ise goriinmeyen semptomlarin algilanan engellilik diizeyi ile
iliskisini incelemek icin uygulanmistir.

Bulgular: Katihmailarin cogunlugu kadindi (%85,9) ve multipl skleroz tanisi aldiklari ortalama yas 35,1 yil olarak
belirlenmistir. Yorgunluk, katilimalarin %83,5'i tarafindan bildirilen en yaygin semptom olup, %74,2’sinde sosyal
veya mesleki yasami olumsuz etkilemistir. Bilissel ve duygusal sorunlarin da yaygin oldugu saptanmistir. Yorgunluk
ile bilissel gticliikler (r=0,49, p<0,001) ve duygusal sorunlar (r=0,44, p<0,001) arasinda orta diizeyde pozitif
korelasyonlar belirlenmistir. Bilissel gticliikler ile duygusal sorunlar arasinda da orta diizeyde pozitif korelasyon
saptanmistir (r=0,39, p<0,001). Regresyon analizi, yorgunluk (p=0,005) ve duygusal sorunlarin (p=0,014) algilanan
engellilik diizeyi ile istatistiksel olarak anlamli bagimsiz iliskiler gosterdigini, bilissel bozuklugun ise algilanan
engellilik ile bagimsiz olarak iliskili olmadigini ortaya koymustur (p=0,603).
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This is an open access article under the Creative Commons AttributionNonCommercial 4.0 International (CC BY-NC 4.0) License.
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Sonug: Bu bulgular, multipl sklerozda goriinmeyen semptomlarin, ozellikle yorgunluk ve duygusal yiikiin, algilanan engellilik ile anlamli bicimde iliskili oldugunu
gostermektedir. Sonuclar, rehabilitasyon yaklasimlarinin yalnizca goériiniir motor bozukluklara degil, ayni zamanda goriinmeyen semptomlara da odaklanmasi
gerektigini vurgulamakta ve multidisipliner, bireysellestirilmis rehabilitasyon modellerinin gelistirilmesi icin bir temel sunmaktadir.

Anahtar Kelimeler: Duygular, Gériinmeyen engellilikler, Multipl skleroz, Rehabilitasyon, Yorgunluk

INTRODUCTION

Multiple sclerosis is a chronic, immunopathological condition of
the central nervous system detected by demyelination, axonal
loss and progressive neurological impairment (1). While motor
impairments and mobility limitations remain the most impactful
and recognized effects of multiple sclerosis, a major subgroup
of patients experience invisible disabilities (2). Those invisible
disabilities include fatigue, cognitive dysfunction, psychological
distress, chronic pain, sexual dysfunction and bladder or bowel
impairments-symptoms that are not visible but affect quality of
life, independence and social participation (3-8).

Invisible disabilities in this research are defined as self-
reported functional impairments including fatigue, cognitive
dysfunction and emotional problems. These categories were
chosen based on their high prevalence in multiple sclerosis
and their impact on daily functioning, in the absence of visible
motor impairments. Invisible symptoms are among the most
disabling and often described manifestations of this condition
(9). Fatigue alone is estimated to affect up a large proportion of
patients, often cited asthe primary cause of unemployment and
reduced participation in daily activities (10). Cognitive deficits
mainly in attention, memory and executive functioning occur
often in multiple sclerosis, weakening social and occupational
performance (11,12). On the other hand, emotional conditions
like depression and anxiety increase the impact of the
condition, while pain, sexual dysfunction and urinary problems
contribute to stigmatization, isolation and reduced well-being
(13,14). Despite their prevalence and impact, these symptoms
are neglected in practice, not fully recognized in rehabilitation
and have yet to be fully explored in research (15, 16).

Rehabilitation provides the foundation for responding to
invisible disabilities in multiple sclerosis (17,18). Rehabilitation
have focused on physical limitations and mobility training,
but increasing evidence show the need for integrative and
multidisciplinary modalities that are focusing on invisible
symptoms (19-22). Cognitive rehabilitation, programs for
management of the fatigue, psychological interventions, pain
management and lifestyle modifications such as kinesitherapy,
nutrition and alternative medicine modalities have all shown
potential to ease the unseen difficulties of multiple sclerosis (23-
25). The main problem is how to integrate these approaches into
personalized plans that acknowledge the interaction between
physical, psychological and social dimensions of health (26, 27).
It must be acknowledged that this research was theory based
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in the biopsychosocial model of rehabilitation and consistent
with the international classification of functioning, disability
and health by World Health Organization (28). According to this
model, disability results from the dynamic interaction between
health conditions, body functions and contextual factors.
Invisible disabilities such as fatigue, cognitive dysfunction and
emotional problems indicate impairments in body functions
that influence participation and activity, even in the absence of
visible motor limitations (29).

Rather than testing a specific intervention, the aim of this
research is to characterize the invisible symptoms that are most
relevant for the design of rehabilitation programs and to found
predictors that may inform the planning for individualized
rehabilitation. Grounded in a biopsychosocial framework,
the research paper aims to advance a more comprehensive
rehabilitation perspective in multiple sclerosis by focusing on
its clinical relevance of invisible disabilities and by pointing
to future rehabilitation strategies that reach beyond visible
impairments, with the ultimate goal of improving quality of life.
Although the concept of invisible disabilities in multiple sclerosis
includes many different symptoms including chronic pain,
bladder and bowel dysfunction, sexual dysfunction and sensory
disturbances, this research operationalized invisible disabilities
through fatigue, cognitive dysfunction and emotional problems.
This decision was guided by several considerations. First, these
categories show some of the most prevalent and functionally
disabling invisible symptoms reported by people with multiple
sclerosis even in the absence of visible motor impairment.
Second, fatigue, cognitive and emotional problems are
frequently underrecognized in routine assessment and in the
planning of rehabilitation despite their impact on participation,
employment and quality of life. Third, these categories show a
close association with the biopsychosocial model of disability
and the International Classification of Functioning, Disability
and Health as they reflect impairments in mental and emotional
body functions that influence activity and participation. Finally,
focusing on a limited number of key invisible categories enabled
a coherent and interpretable analytical framework within the
exploratory, cross-sectional design while acknowledging that
other invisible symptoms are very important and call for more
focused future research.

While fatigue, cognitive impairment and emotional distress
in multiple sclerosis have been previously described in the
literature, prior research papers have examined these categories
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in isolation or in relation to specific interventions. The original
contribution of this research lies in its integrative, rehabilitation
perspective of invisible disabilities as interconnected categories
and their combined association with perceived disability from
the patients. By focusing on the subjective functional burden
of the condition rather than neurological impairment assessed
by clinicians, this research offers a different perspective on
how invisible symptoms influence daily functioning, thereby
providing an analytical foundation for personalized and
multidisciplinary rehabilitation.

METHODS
Research Design

This research paper was designed as a cross-sectional,
quantitative research with aim to assess invisible disabilities
in persons with multiple sclerosis and to examine their
associations with general disability. Rather than testing specific
interventional hypotheses, the purpose of the research was
to found some patterns and relationships between invisible
symptoms and general disability within a large multinational
sample. Accordingly, no a priori hypotheses were formulated,
and the analyses were conducted with a descriptive and
exploratory approach to provide a foundation for future
research. Also, the focus of the investigation was placed on
invisible symptoms that are not readily observable in routine
clinical assessment, specifically fatigue, cognitive impairment
and emotional problems in light of their recognized clinical
and rehabilitative relevance. No a priori power calculation was
performed, as the study was designed as an exploratory cross-
sectional analysis without predefined hypothesis testing. The
sample size was determined by participant availability through
open online recruitment, and the resulting large sample was
considered adequate for estimating associations among the
variables under investigation.

Participants

A total of 660 patients with multiple sclerosis from USA, Canada,
Mexico, France, Italy, Russia, North Macedonia, Germany, China,
Croatia, Serbia, Spain with confirmed multiple sclerosis were
included in this analysis. Participants were adults from 18 to
78 years at diagnosis with a prevalence of females (86 %) over
males (14 %). Inclusion criteria required a diagnosis of multiple
sclerosis and completion of demographic and questions focused
on symptoms. For validity, participants were required to confirm
that the diagnosis had been previously made by a neurologist,
and they had to specify the type of multiple sclerosis. Cases with
incomplete demographic data were excluded from final analyses
to maintain consistency in the included statistical models.
Missing data imputation procedures was not applied because the
proportion of incomplete questionnaires was minimal (<5%) and
the missingness appeared random across variables. Nevertheless,
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we acknowledge that exclusion may bias results toward
participants who were more motivated or engaged. To minimize
cultural and linguistic variation, all items were translated into
English language. The questionnaire relied on universally
interpretable constructs such as fatigue, concentration, mood
that have established validity in many cultural environments.
Differences in healthcare system accessibility or national
rehabilitation structures were not analyzed comparatively, as
the aim of the present research was to find patterns of invisible
symptoms rather than international differences.

Data Collection

Data were collected with structured, self-administered
questionnaires including validated and standardized
instruments. The multiple sclerosis quality of life questionnaire
(MS-Qol)-54 was administered as a main measure. Disability,
used as the dependent variable in the regression analyses
was assessed as a self-reported measure of viewed functional
disability. A global disability score was obtained from selected
MS-QolL-54 items indicating limitations in daily activities,
functioning and the perceived impact of multiple sclerosis on
everyday life. This score was treated as a continuous variable
with higher values that indicate greater perceived disability.
This operationalization was chosen to found the subjective
experience of disability rather than neurological impairment
assessed by clinicians.

Participants were recruited through open invitations via
online platforms dedicated to multiple sclerosis communities
including patient support groups, organizational pages and
rehabilitation forums. Participation was entirely voluntary, and
no compensation was provided. As recruitment relied on open
electronic dissemination rather than a defined sampling frame,
the denominator population and response rate could not be
determined. After exclusion of incomplete submissions, the final
analytic sample included 660 fully completed questionnaires.
Fatigue was assessed with the Fatigue assessment scale-FAS
measuring both physical and mental aspects of fatigue on a
five-point Likert scale. Total scores range from 10 to 50, with
higher scores showing greater fatigue severity. The FAS has
showed strong internal consistency (Cronbach’s o =0.90) and
validity in neurological and chronic disease populations (30).
Cognitive difficulties were evaluated with three self-reported
items assessing concentration, attention, and memory, based
on categories from the Brief International Cognitive Assessment
for Multiple Sclerosis (BICAMS) framework (31). Emotional
disturbances were assessed with items focusing on low mood,
frustration, discouragement and worries about their health.

Ethical Considerations

This research paper was conducted in accordance with the
Declaration of Helsinki and was approved by the Ethics
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Committee of the Higher Medical School - Bitola, University “St.
Kliment Ohridski” Bitola, North Macedonia (approval no: 03-
472/1, date: 07.10.2025). All participants provided electronic
informed consent prior to participation. Participation was
voluntary and anonymous and respondents were informed of
their right to withdraw at any time before submission without
providing a reason. No personal identifiers, medical records or
sensitive clinical data were collected. Given the anonymized,
non-interventional nature of the online data collection, no
additional institutional consent or risk assessment was required.

Statistical Analysis

Data were analyzed with descriptive and inferential statistical
methods. Descriptive analyses included frequencies and
percentages for categorical variables as well as means,
standard deviations, medians and ranges for continuous
variables. Age was also categorized into 10-year intervals
to ease the descriptive comparisons. Symptom prevalence
analyses were conducted for fatigue, cognitive problems
and emotional problems with results presented in tables
and figures. Associations between invisible symptoms were
examined with Spearman’s rank correlation coefficients. To
investigate their relationship with disability, multiple linear
regression analysis was used with viewed disability as the
dependent variable and fatigue, cognitive and emotional
problem scores as independent variables. The analysis was
intentionally limited to invisible symptom categories in order
to examine their associations with the viewed disability within
an exploratory framework. Regression results were reported
as unstandardized coefficients (B), standard errors, t values,
p-values, 95% confidence intervals, and model fit indices (R?).
Predictors with p<0.05 were considered statistically significant.

The assumptions of linear regression were evaluated prior to
analysis. Data were inspected with histograms and normal
Q-Q plots and residuals were examined for linearity and
homoscedasticity. No deviations from normality were found.
Although the variables of this research were measured with
five-point Likert scales, their approximately continuous
distribution and the large sample size (660) supported the
use of parametric regression techniques. Ordinal logistic
regression was considered, but given the approximately normal
distribution of the dependent variable and satisfactory model
fit diagnostics, multiple linear regression was retained to
improve the interpretability and comparability with previous
studies. It is important to address that the regression analyses
were intended to identify statistical associations rather than
causal relationships. Owing to the cross-sectional design, causal
inferences cannot be drawn and the term predictors is used
only to denote variables statistically connected with higher
viewed disability scores. In that matter, the disability outcome
represents patient-reported perceived functional burden
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from MS-QoL-54 functional impact items and does not show
objective neurological disability or disease severity.

RESULTS

Table 1A shows the demographic data of participants in this
research. Most participants were women (85.9%), with men
showing 14.1% of the cohort. The mean age at diagnosis was
35.1 years with standard deviation =10.3, aged from 18 to 78
years.

Table 1B shows the distribution of the types of multiple
sclerosis among the participants. Relapsing-remitting type
of multiple sclerosis was the most common type (68.5%),
followed by primary progressive type (13.9%) and secondary
progressive type of multiple sclerosis (12.7%). A small number
of participants were classified as clinically isolated syndrome
(2.1%). For 18 participants (2.7%), data on the type of multiple
sclerosis were not reported.

Table 1C shows the age of the participants, divided into age
groups. The majority of the participants were diagnosed

Table 1A. Demographic characteristics of the participants

Value
Female: 567 (85.9%)
Male: 93 (14.1%)
Mean + standard deviation: 35.1£10.3
Median (IQR): 35 (27-42)
Range: 18-78

Characteristic

Gender

Age at diagnosed multiple
sclerosis

IQR: Interquartile Range.

Table 1B. Clinical characteristics of participants by type of

multiple sclerosis

Type of multiple sclerosis n Percent
Relapsing-remitting type 452 68.5
Primary progressive type 92 13.9
Secondary progressive type 84 12.7
Clinically isolated syndrome 14 2.1
Not reported 18 2.7
participants

Age n Percent
10-19 35 53
20-29 189 28.6
30-39 225 341
40-49 148 22.4
50-59 52 7.9
60-69 10 1.5
70-79 1 0.2
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between 20-39 years, accounting for more than 60% of the
cohort. Smaller proportions were diagnosed in adolescence (10-
19 years, 5.3%) or later adult-hood (=50 years, 9.6%).

Table 2 shows the prevalence of symptoms related to fatigue.
Almost all participants (94.7%) showed that their motivation
decreases when tired, while 83.5% confirmed that they
become easily fatigued. Approximately three-quarters of the
respondents reported that fatigue interferes with physical
functioning (79.7%), daily activities (74.2%) and social or
occupational participation. A smaller, but significant proportion
(64.5%) stated that fatigue prevents them from fulfilling
responsibilities.

Figure 1 shows how responses are distributed among five
categories for each cognitive function. A large number of
participants reported cognitive problemsat least some time with
the highest frequencies found for difficulties in concentration
(73%) and memory (74%). One third of the participants
answered that these issues occurred most of the time or all the
time showing their cumulative effect. Reports also confirmed
the presence of deficit in concentration and attention. These
results show that cognitive dysfunction is a significant invisible
disability in multiple sclerosis. Its high prevalence among many
categories shows that cognitive impairment is not an isolated
issue but rather a persistent problem that affects quality of life,
social participation and functional independence.

Table 3A shows how emotional and psychological problems are
experienced by participants. More than three-quarters reported
at least occasional low mood, discouragement, frustration or
worry about their health. Some of them (20-30%) indicated
that these problems occurred most of the time or all the
time, pointing to a considerable psychological problem. These
results show the relevance of invisible emotional problems in

Table 2. Prevalence of fatigue-related symptoms among

participants

% of agreement

Questions associated with fatigue of F";iﬁ:ct'ﬁgnts
statement

My motivation is reduced when | am tired 94.7
| get tired easily 83.5
Fatigue interferes with my physical functioning 79.7
Exercise makes me tired 76.8
Fatigue is one of the three worst symptoms 752
Fatigue affects my work, family or social life 74.2
Fatigue causes frequent problems for me 69.8
Fatigue prevents me from fulfilling my
responsibilities 64.5
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multiple sclerosis which are often underestimated compared
to visible physical impairments. The high prevalence of
discouragement, frustration and persistent worry confirms the
need for systematic psychological support and individualized
rehabilitation.

As shown in Table 3B, fatigue showed a moderate positive
correlation with cognitive difficulties (r=0.49, p<0.001) and
emotional problems (r=0.44, p<0.001). Cognitive difficulties
were also moderately positively correlated with emotional
problems (r=0.39, p<0.001). These findings indicate that
fatigue, cognitive difficulties, and emotional problems were
significantly interrelated within the study sample.

Table 4 shows the results of the multiple linear regression
analysis that examines predictors of perceived disability.
Fatigue and emotional problems showed statistically significant
independent associations with perceived disability, whereas
cognitive problems did not show a statistically significant
independent association. The regression model explained
approximately 27% of the variance in perceived disability
(R*=0.27).

As illustrated in Figure 2, the 95% confidence intervals for
the regression coefficients did not cross zero for fatigue
and emotional problems, whereas the confidence interval
for cognitive problems included zero. Accordingly, fatigue
and emotional problems showed statistically significant
independent associations with perceived disability, while
cognitive problems did not show a statistically significant
independent association. These findings should be interpreted
as statistical associations within the cross-sectional model
rather than as evidence of causal relationships.

Tamily or friends noticed problems
in concentration and/or attention

Problems with memory

Difficulty keeping attention during
an activity

100 80 60 40 20 0 20 40 60 80 100

Percentage of the participants

Responses
B Notatall

B A small part of time
B Some lime

B Most of the time
B All the time

Figure 1. Distribution of cognitive problems.
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DISCUSSION

These results define the clinical relevance of invisible symptoms
in multiple sclerosis with fatigue and emotional problems
showing associations with perceived disability. Although the
proportion of explained variance in the regression model was
moderate, the results suggest that invisible symptoms may
contribute to disability through cumulative and interactive
mechanisms rather than through strong individual effects.
This pattern connects with the many-sided nature of disability
in multiple sclerosis in which subjective functional problems

Emotional - |
mean

N —

Cognitive - |
mean

Predictor

Fatigue -
mean

P N —

-0.06 -0.'04 -0.02 O.bO 0.02 0.04 0.06
Regression coefficient - B

Figure 2. Regression coefficients and 95% confidence

intervals for the associations between invisible symptom
categories and perceived disability.

appear to arise from the convergence of fatigue, emotional
distress and cognitive strain rather than from isolated symptom
categories. Although fatigue and emotional problems showed
statistically significant associations with perceived disability
severity, the magnitude of the regression coefficients indicates
small to moderate effects at the individual level. These results
should therefore be interpreted as indicators of relative
contribution rather than as evidence of clinical causation or
disability progression. Given the cross-sectional design of our
research, causal pathways cannot be established, and the
term predictor is used strictly in a statistical sense. The clinical
relevance of these associations lies in their cumulative and
interactive impact, which may become meaningful at the
population level or within rehabilitation planning rather than
as direct determinants of individual disease outcomes.

The marked overrepresentation of women in the research
shows the established epidemiology of multiple sclerosis,
which disproportionately affects females. Nevertheless, this
imbalance may have implications for the generalizability of the
results. Gender related differences have been reported in the
experience, perception and reporting of invisible symptoms
such as fatigue, emotional distress and cognitive complaints
potentially influencing self-reported disability outcomes.
Consequently, the associations observed in this research

Table 3A. Emotional and psychological problems of the participants

Type of emotional issue Not at all A Srt?::a"tiprs:at of Some time Moﬁrﬁithe All the time
Low mood, nothing can lift spirits 23.5% 30.3% 27.1% 13.2% 5.9%
Discouraged by health problems 21.8% 25.7% 28.8% 16.6% 7.1%
Frustrated about health 19.2% 28.4% 29.3% 15.0% 8.1%
Frequently worried about health 18.6% 26.5% 30.0% 16.8% 8.1%
Feeling tired of health-related limitations 17.9% 28.1% 31.2% 15.4% 7.4%

Table 3B. Correlations between fatigue, cognitive, and emotional problems

Variable Fatigue Cognitive Emotional
Fatigue 1.00 0.49%** 0.44%**
Cognitive 0.49%** 1.00 0.39%**
Emotional 0.44%%* 0.39%** 1.00

*Values are presented as Spearman’s rank correlation coefficients (r). ***p<0.001 indicates a statistically significant correlation.

Table 4. Multiple linear regression analysis of the associations between fatigue, cognitive, emotional problems, and

perceived disability

Predictor B SE t p-value
Constant 1.00 0.00 / <0.001
Fatigue-mean -0.04 0.01 -2.82 0.005
Cognitive-mean -0.01 0.02 -0.52 0.603
Emotional problems-mean +0.03 0.01 2.46 0.014

Turk J Physiother Rehabil 2026;37(2):136-144

141 I



Invisible Disabilities in MS

may be more representative of the female multiple sclerosis
population. Future research with gender stratified analyses is
needed to determine whether patterns of invisible disability
differ between women and men.

Our results are consistent with recent results from one research
which showed that addressing fatigue, cognitive and emotional
problems through psychoeducational and cognitive-behavioral
rehabilitation improved the psychological well-being of the
patients and acceptance of multiple sclerosis as condition
(32). Another research reviewed the application of cognitive
behavioral therapy for fatigue and depression in multiple
sclerosis, showing its efficacy in reducing symptom problems
and supporting its role as part of a multidisciplinary treatment
approach (33).

Fatigue and emotional problems showed as statistically
independent factors associated with higher perceived
severity of disability within the analyzed model. Fatigue
and emotional problems may intensify viewed disability by
limiting engagement in daily tasks. These pathways coexist and
strengthen each other, showing the necessity of longitudinal
research papers to determine temporal order and causative
mechanisms. Inline with these results, one research showed that
improving quality of life should be a goal in the management of
multiple sclerosis and that non-pharmacological interventions
including exercise cognitive behavioral therapy and cognitive
rehabilitation are effective in treating the invisible symptoms
(34). Our research showed that invisible symptoms such as
fatigue and emotional problems are commonly observed in
multiple sclerosis and act as independent predictors of the
severity of disability and these results show the importance of
broadening rehabilitation beyond visible motor impairments.
This perspective is consistent with one review which showed
that modern neurorehabilitation must target both motor and
non-motor symptoms such as fatigue, spasticity, dysphagia and
bladder dysfunction through various interventions like exercise,
cognitive rehabilitation and physical therapy (35).

Another recent work on stigma and concealment in multiple
sclerosis showed that invisible or less visible symptoms are
often stigmatized and lead to concealment, isolation and
reduced self-efficacy (36). This research and our research show
that the problems of invisible symptoms reach beyond physical
impairment, and they are influencing psychosocial wellbeing
and social participation among the patients that may cause
stigmatization. One research complements recent evidence on
the social dimensions of hidden disability in multiple sclerosis
(37), where patients described exclusion, misunderstanding and
even accusations of faking symptoms due to the invisibility of
their condition. Taken together, our research and this research
show that invisible disabilities in multiple sclerosis are a dual
challenge, medical and social. Addressing them requires not
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only rehabilitation but also broader societal awareness and
recognition to reduce stigma and improve the participation in
daily life among the patients with multiple sclerosis.

Theaddedvalueofourresearchliesnotinidentifyingthe presence
of invisible symptoms per se, but in showing their relative and
cumulative contribution to perceived disability within a large,
multinational sample. Unlike prior research that has focused
on isolated symptom categories or intervention outcomes,
these results contextualize fatigue, cognitive difficulties and
emotional problems within a unified, rehabilitation framework.
This integrative perspective supports a shift from symptom-
specific management toward comprehensive assessment
strategies that more accurately shows the lived experience
of disability in multiple sclerosis. From a rehabilitation
perspective, these results show the importance of addressing
invisible symptoms alongside physical impairments. The
observed associations between fatigue, emotional problems
and perceived disability support the integration of patient
outcome measures into routine rehabilitation assessment, even
among individuals with relatively preserved motor function.
Rather than prioritizing single symptom interventions, the
results call for comprehensive, multidisciplinary rehabilitation
that incorporate fatigue management, psychological support
and cognitive interventions as the most important components
of individualized rehabilitation.

Limitations

Despite the large sample size and the inclusion of participants
from multiple countries, several methodological and
limitations related to the sampling should be acknowledged.
First, recruitment through online platforms and multiple
sclerosis patient communities may have introduced self-
selection bias in favor for persons who are more digitally
engaged, motivated or higher functioning. Consequently, the
results may underrepresent persons with more severe disability,
limited access to digital tools, or lower engagement with online
health resources. Second, the substantial overrepresentation of
women shows the known epidemiology of multiple sclerosis,
but this imbalance may limit the generalizability of the results,
especially with regard to potential gender specific differences
in the experience and reporting of invisible symptoms.
Although participants were recruited from various geographical
regions, country differences in healthcare systems, access to
rehabilitation services and sociocultural contexts were not
examined. The absence of such analyses limits interpretation
of how structural and contextual factors may influence the
experience and impact of invisible disabilities in multiple
sclerosis. Future studies with stratified or registry sampling
approaches and various country analyses are needed to better
define these determinants.
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The absence of an a priori power calculation is an additional
methodological limitation. However, given the exploratory
nature of the analyses and the large sample size, this
research was sufficiently powered to detect small to moderate
associations. Nevertheless, statistical significance should be
interpreted with effect sizes and clinical relevance rather than
p-values alone. Another limitation relates to the exclusive use
of digitally administered and self-reported questionnaires. Data
collection through online formats may have excluded persons
with limited digital access, lower digital literacy, or more
pronounced cognitive impairment. In addition, other clinically
relevant invisible symptoms such as pain, bladder and bowel
dysfunction and sexual dysfunction were not included in the
research. The exclusion of these categories may underestimate
the general problem of invisible disability in multiple sclerosis.

Also, information about the engagement in rehabilitation
of the participants at the time of data collection or prior to
participation was not available. Rehabilitation interventions,
especially those that focus on fatigue, psychological well-being
and functional capacity are known to influence symptom
severity. The broad age range of participants (from 18 to 78
years) is a further limitation. Fatigue, cognitive functioning and
emotional state are influenced by biological, psychological,
and social factors that may differ across the adult lifespan.
Although age distributions were reported, age analyses were
not conducted.

CONCLUSION

Invisible symptoms such as fatigue, cognitive problems, and
emotional problems are prevalent in people with multiple
sclerosis and contribute to the general disability. Among them,
fatigue and emotional problems showed as independent
predictors of disability severity, showing their role in daily
functioning. These results inform current multiple sclerosis
rehabilitation by showing fatigue and emotional problems as
priority focus for assessment and intervention, supporting a
greater focus on patient-centered care and multidisciplinary
rehabilitation. Although no rehabilitation intervention was
implemented in this research, the associations show that
addressing fatigue and emotional problems could improve
individualized rehabilitation. Future interventional studies
are required to verify whether integrating these categories
into rehabilitation leads to measurable improvements in
independence, participation and quality of life.
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