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multiple sclerosis
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Background

Cognitive complaints are common in multiple sclerosis, but
their relationship to non-cognitive symptoms such as fatigue,
sleep dysfunction and psychopathology has not been
systematically examined in patients referred for specialist
cognitive evaluation. These potentially modifiable symptoms
may warrant attention in a clinical context.

Aims

This study aimed to characterise common patterns of cognitive
and non-cognitive symptoms in a referred patient cohort and
determine whether cognitive complaints are associated with
clinically significant fatigue, sleep dysfunction and
psychopathology.

Method

Cognitive complaints were captured using (a) a binary
classification derived from clinical impression and (b) a severity
rating from a self-report instrument. Objective cognitive
performance was measured across five cognitive domains.
Patients also completed self-report measures of fatigue, sleep
dysfunction and psychopathology.

Results

Fifty-one patients were included. Although 98% had cognitive
complaints, only 29% had objective cognitive impairment. Most
(90%) had significant non-cognitive symptoms, primarily fatigue
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(86%), sleep dysfunction (28%) and depression (26%). Pattern
analysis revealed that the most common symptom phenotype
was cognitive complaints with significant non-cognitive
symptoms, occurring in the absence of objective cognitive
impairment. More severe cognitive complaints were associated
with greater psychopathology (r=0.57, BF,o =2188.48), fatigue
(r=0.53, BF1g=366.44) and sleep dysfunction (r=0.47,
BF10=69.27).

Conclusions

Cognitive complaints in multiple sclerosis may reflect broader
non-cognitive symptom burden rather than objective cognitive
impairment, even among patients referred for specialist evalu-
ation. Their presence should prompt consideration of fatigue,
sleep disturbance and psychopathology as potential targets for
intervention.
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The management of cognitive function is a high priority for
patients with multiple sclerosis, given its adverse impact on
employment, social functioning and quality of life.!~> Objective
cognitive impairment (i.e. poor performance on cognitive tests) is
a relatively common symptom of multiple sclerosis, affecting
approximately 30% of patients with a relapsing-remitting disease
course (RRMS).* In contrast, up to 70% of patients with RRMS
report some degree of subjective cognitive complaint (i.e. experi-
ence of cognitive difficulties, usually measured with patient-report
rating scales; see Box 1).°

The relationship between objective cognitive impairment and
cognitive complaints in multiple sclerosis remains unclear. A recent
meta-analysis suggests weak convergence between the two, with
cognitive complaints accounting for as little as 3% of the variance in
cognitive test performance.® Because of this discrepancy, clinical
guidelines prioritise test performance as the most useful method for
detecting cognitive dysfunction in clinical settings.”® Cognitive
complaints may, however, be sensitive to factors beyond objective
cognitive impairment that can affect cognitive performance. This
pattern is not unique to multiple sclerosis; across broader clinical
and mental health settings, cognitive complaints frequently show
weak correspondence with objective cognitive performance, and are
more strongly associated with internalising symptoms such as
depression and anxiety.” Fatigue and internalising symptoms are
also consistently associated with greater cognitive complaints in the
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absence of objective cognitive impairment in patients with multiple
sclerosis.!®!® Poor sleep has also been linked to negative percep-
tions of cognitive function in multiple sclerosis.!®?° These non-
cognitive symptoms are clinically relevant, as they may represent
modifiable targets for intervention.

To date, no studies have directly examined the clinical utility of
cognitive complaints in a specialist cognitive clinic for patients with
multiple sclerosis. Cognitive complaints are expected to be highly
prevalent in this setting, as referrals are typically prompted by
patient-reported difficulties or clinician concern. The prevalence of
cognitive complaints in this context is therefore likely to differ from
that observed in the general multiple sclerosis population. Despite
this, the role of cognitive complaints in guiding clinical decision-
making remains unclear. Prior research has primarily relied on
patient-report rating scales to measure cognitive complaints, but
this method may not fully align with how healthcare providers
conceptualise concerns in practice. Anecdotally, multiple sclerosis
healthcare providers often make a binary judgement about whether
a patient expresses a cognitive complaint, a distinction which may
carry different clinical implications than severity ratings alone.
For example, the presence of a cognitive complaint may serve as
the basis for a referral to clinical neuropsychology, influence the
assessment of disease stability and overall disability, or be included
in the differential diagnostic process. Prior studies of non-cognitive
symptoms have also typically used brief screening measures of

L)

Check for
updates


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1192/bjo.2026.11041&domain=pdf
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1192/bjo.2026.11041&domain=pdf
https://doi.org/10.1192/bjo.2026.11041

Roberts et al

2

Box 1 Definitions of cognitive and non-cognitive terms

Cognitive complaints: Subjective experiences of cognitive difficulty
reported by the patient (e.g. problems with memory, attention or word-
finding), which may or may not correspond to objective cognitive
impairment on standardised testing.

Objective cognitive performance: Continuous scores derived from
standardised neuropsychological tests.

Objective cognitive impairment: Performance below expected levels
on standardised neuropsychologist tests, defined using established
normative thresholds.

Cognitive domains: Discrete components of cognitive function (e.g.
attention and processing speed, executive function, memory, learning
and language).

Non-cognitive symptomes: Clinically relevant subjective symptoms other

than cognitive complaints, including fatigue, mood disturbance and sleep-
related difficulties.

psychopathology restricted to depression and/or anxiety (e.g. the
Hospital Anxiety and Depression Scale)?! and limited cognitive
tests (e.g. the Brief International Cognitive Assessment for Multiple
Sclerosis (BICAMS)),** which may not capture the heterogeneity
of multiple sclerosis-related cognitive impairment.”> A more
comprehensive approach may be achieved by incorporating
dimensional models of psychopathology that assess a broader range
of symptom domains, along with a cognitive test battery designed
to evaluate performance across multiple cognitive domains.

The primary aim of this study was to investigate the clinical
significance of cognitive complaints in areas beyond objective
cognitive impairment in patients with multiple sclerosis who were
referred to a specialist cognitive clinic. Specifically, the study
characterised the clinical profiles of referred patients by examining
the distribution and co-occurrence of cognitive complaints,
objective cognitive impairment and non-cognitive symptoms that
may warrant clinical attention. A secondary aim was to compare
different approaches to capturing cognitive complaints, including a
clinician-derived binary classification and a validated self-report
severity scale. It was hypothesised that cognitive complaints would
be more closely associated with non-cognitive symptoms than
with objective cognitive impairment, highlighting their potential
relevance for broader clinical management.

Method

Setting

Data for this retrospective record review were obtained from
patients referred to the Cognitive Neuroimmunology Clinic at The
Royal Melbourne Hospital between March 2020 and October 2024.
Under the clinical service model, patients could be referred for
investigation on the basis of a cognitive complaint, a concern raised
by the primary treating neurologist or for baseline assessment.

Standard protocol approvals, registrations and patient
consents

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and
institutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2013. All procedures
involving human patients were approved by The Melbourne
Health Human Research Ethics Committee (reference number
QA2021089). The committee waived the requirement for patient
consent for the collection, analysis and publication of retrospec-
tively obtained, anonymised data for this non-interventional study.
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Study population

Patients were included if they had a diagnosis of multiple sclerosis,
were aged >18 years, were referred for specialist cognitive opinion
during the study period and had complete data for the relevant
variables. No exclusions were applied on the basis of comorbid
psychiatric symptoms, fatigue, sleep disturbance or cognitive
impairment. Clinical variables were collected from patient files,
including gender, age, education, disease duration and Expanded
Disability Status Scale (EDSS)** score.

Neuropsychological examination

All patients underwent a comprehensive neuropsychological
assessment, including clinical history, targeted psychometric testing
and tailored interventions when indicated. Given the retrospective
nature of the study, information regarding the order of formal
examination, time of day and standardisation of testing procedures
was not consistently available from patient records. All assessments
were, however, conducted as part of a single approximately 1.5h
consultation, of which approximately 60 min involved psycho-
metric testing. Self-report questionnaire data were collected digi-
tally and completed by patients in their own time. For this study,
the presence or absence of cognitive complaints (true/false) was
determined based on whether a complaint was elicited during the
neuropsychological consultation. The classification was determined
by the treating neuropsychologist immediately following the con-
sultation, blind to self-report scale outcomes. The severity of the
cognitive complaint was determined using a self-report scale, as
described below.

Consistent with the International Classification of Cognitive
Disorders in Multiple Sclerosis (IC-CoDiMS),?* a cognitive com-
posite approach was used to identify objective cognitive
impairment. Measures were selected for their reliability and cov-
erage of distinct cognitive domains, including attention and
processing speed, executive function, new learning, memory recall
and language. Raw test scores were standardised to z-scores
(mean 0, s.d.=1) using age-, education- and/or gender-adjusted
published normative data. Composite scores were calculated as
the mean z-scores across tests within each cognitive domain.
Consistent with the IC-CoDiMS methodology, objective cognitive
impairment was defined as the presence of at least two subtests
within a composite scoring at or below z=—1.5 s.d. The tests
comprising each cognitive composite and associated normative
reference are described in detail in Supplementary Table 1 available
at https://doi.org/10.1192/bjo.2026.11041.

All patients completed the SPECTRA: Indices of Psychopathology
(SPECTRA),*® a 96-item validated self-report questionnaire
designed to capture psychopathology within a hierarchical-
dimensional framework. Consistent with widely replicated
models of psychopathology,”” the SPECTRA assesses 12 non-
overlapping clinical scales that are organised into three higher-
order spectra: internalising, externalising and reality-impairing.
These domains contribute to a composite index known as the
general psychopathology index (GPI), which reflects global
psychological burden. The SPECTRA also includes three sup-
plemental scales assessing psychosocial functioning, suicidal
ideation and cognitive complaints.

The SPECTRA cognitive concerns subscale served as the pri-
mary measure of severity of cognitive complaints in all analyses.
Severity of concerns was operationalised dimensionally, reflecting
the degree to which patients endorsed cognitive difficulties on
the self-report scale, rather than to predefined thresholds. This is in
contrast to the binary definition of complaint that was also
investigated in this study. Items probing severity of cognitive
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Table 1 Patient characteristics and correlations with SPECTRA cognitive concerns
Characteristic Mean (s.d.)
Clinical characteristic
Age, years 43.31 (10.75)
Education, years 13.31 (2.27)
Disease duration, years 9.79 (8.82)
EDSS 243 (1.97)
Cognitive domain
Attention and processing speed -0.12 (0.76)
Executive function —-0.31 (0.60)
New learning 0.04 (1.09)
Memory recall 0.10 (0.99)
Language —-0.12 (0.81)
Non-cognitive symptom
Sleep disturbance 56.21 (8.46)
Sleep impairment 59.06 (9.74)
Fatigue 78.14 (15.58)
SPECTRA general psychopathology index 57.49 (9.84)
Internalising spectrum 62.86 (13.35)
Depression 64.08 (14.45)
Anxiety 61.18 (15.18)
Social anxiety 58.78 (14.39)
Post-traumatic stress 59.55 (14.21)
Externalising spectrum 50.47 (11.24)
Alcohol problems 50.16 (19.80)
Severe aggression 47.24 (8.76)
Antisocial 47.65 (8.92)
Drug problems 46.12 (7.06)
Reality-impairing spectrum 46.14 (7.59)
Psychosis 46.80 (9.00)
Paranoid ideation 46.78 (8.51)
Manic activation 52.35 (10.13)
Grandiose ideation 40.74 (7.87)
Psychosocial functioning 45.29 (9.87)
Suicidal ideation 51.55 (14.94)
Cognitive concerns 72.29 (16.83)
BF10, Bayes factor for the alternative hypothesis; EDSS, Expanded Disability Status Scale.
Cognitive terms represent z-scores. Sleep disturbance, sleep impairment, fatigue and SPECTRA terms represent t-scores.
a. Bayes factor <1/3.
b. Bayes factor >3.

complaints include difficulties with word finding, planning of
daily activities, personal organisation and prospective memory.
The SPECTRA cognitive concerns subscale was selected because it
was developed specifically for neuropsychological clinical and
research applications and situates subjective cognitive complaints
within a broader dimensional model of psychopathology. In this
framework, cognitive complaints are conceptualised as a supple-
mental but theoretically integrated domain, rather than as a stand-
alone or disorder-specific construct. This approach allowed
cognitive complaints to be examined in relation to broader
symptom dimensions, using a common measurement approach.
Robustness of this measurement choice was evaluated through
sensitivity analyses by using alternative multiple sclerosis-specific
measures described below. In accordance with the test manual,
t-scores (mean 50, s.d.= 10) were calculated for each scale, each
spectra and the GPI. Higher #-scores indicate greater psycho-
pathological burden. See Table 1 for symptom scales and higher-
order indices.

Patients also completed the modified Fatigue Impact Scale.?®
t-Scores were calculated based on previously published age-, gender-
and education-adjusted normative data.?® Sleep quality was measured
with the Patient Reported Outcomes Measurement Information
System (PROMIS) computerised adaptive tests for Sleep Disturbance
and Sleep-Related Impairment.*® Sleep Disturbance evaluates self-
reported sleep quality and restoration, whereas Sleep-Related
Impairment measures the impact of poor sleep on daytime alertness
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and function. PROMIS scores are reported as t-scores, with higher
values indicating greater symptomatic burden.

To evaluate the robustness of findings, sensitivity analyses
were conducted with two alternative measures of cognitive com-
plaints: the Multiple Sclerosis Neuropsychological Questionnaire
(MSNQ)?*! and the Quality of Life in Neurological Disorders
Cognitive Function computerised adaptive test (Neuro-QoL-
Cog),*? as well as the BICAMS battery in place of the cognitive
composite approach. These supplementary analyses were intended
to confirm whether the observed results were consistent across
alternate instruments, and are reported in full in Supplementary
Tables 3 and 4.

Statistical analyses

Analyses were performed using R (version 4.2.2 for macOS; R Core
Team, Vienna, Austria; https://www.r-project.org/) and JASP
(version 0.17.3 for macOS; Jasp Team, Amsterdam, The Netherlands;
https://jasp-stats.org/) software packages. Descriptive statistics,
including means and percentages, were calculated for all variables.
Outliers were defined as values exceeding z = +3.29 s.d. and were
Winsorised by replacing them with one greater than the next highest
data point. Binary classifications were computed for objective cog-
nitive impairment and non-cognitive symptoms for descriptive
purposes and the pattern analysis. Fatigue and sleep-related variables
were classified as elevated at t > 1.5 s.d. As per the test manual,
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SPECTRA scores were considered elevated at t > 2 s.d. Pattern
analysis was conducted using an UpSet plot®® to visualise the unique
neuropsychological phenotypes across patients.

Bayesian statistical methods were used to support an
estimation-focused and interpretable approach to statistical infer-
ence. In contrast to frequentist null-hypothesis significance testing,
Bayesian analyses estimate probability distributions for effects of
interest given the observed data. This allows effect sizes and their
associated uncertainty to be expressed directly, using credible
intervals that describe the range of values that are most plausible
given the data. A further advantage of this approach is that Bayesian
methods allow evidence to be quantified both in favour of, and
against, a given hypothesis. This distinction is particularly relevant
in applied clinical research, where a lack of association may itself
be informative and where it is important to distinguish between
absence of evidence and evidence for absence. Bayesian inference
therefore facilitates more nuanced interpretation of findings than
dichotomous significance testing alone.

Bayesian Pearson correlations were used to examine associa-
tions between the SPECTRA cognitive concerns subscale and
outcome measures, with standardised effect sizes (r) and 95%
credible intervals reported. Separate Bayesian linear regression
analyses were then conducted with the Bayesian adaptive sampling
algorithm in JASP to examine associations between cognitive
complaints and individual objective cognitive and non-cognitive
predictors. A null model was first specified to include age, edu-
cation and gender. For each cognitive composite and non-cognitive
symptom, an alternative model was specified by adding the pre-
dictor of interest to the null model. Each predictor was therefore
evaluated in a separate model adjusting only for demographic
variables, rather than within a single multivariable model, because
of anticipated multicollinearity among psychometric measures and
sample size considerations. The Jeffreys—Zellner-Siow prior was
applied to model coefficients with an r scale of 0.354, and a uniform
prior was assigned to each model. To ensure reproducibility, the
random seed was fixed at 1, which stabilises the set of sampled
models used in posterior estimation. Evidence for or against the
predictive utility of each variable was assessed with the Bayes factor
(BF). A BF,o > 3 was interpreted as evidence for the alternative
hypothesis (i.e. variable of interest is a significant predictor of
cognitive concerns), whereas a BFj, < 1/3 was considered evidence
for the null hypothesis (i.e. variable of interest is not a significant
predictor of cognitive concerns).** Change in explained variance
(AR?) was used to quantify the increase in variance explained when
each predictor was added to the demographic-adjusted null model.
In line with Bayesian principles, no correction for multiple com-
parisons was applied, as Bayes factors quantify evidence for each
hypothesis individually without inflating type 1 error rates.®

Results

Patient characteristics

A total of 51 patients met inclusion criteria. The majority of
patients were women (n =37, 73%), with a mean EDSS score
of 2.4 (s.d.=1.91), indicating mild to moderate disability. Most
patients were diagnosed with RRMS (n = 48, 94%), with fewer cases
of primary progressive multiple sclerosis (1 = 2, 4%) and secondary
progressive multiple sclerosis (n=1, 2%). The most common
disease-modifying therapy was ocrelizumab (n=19, 37%), fol-
lowed by natalizumab (n =13, 25%), cladribine (n =9, 18%) and
others (n =5, 10%). Five patients (10%) were not receiving disease-
modifying therapies. Most patients were referred on the basis of
self-reported cognitive complaints (n =46, 90%), with fewer
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referrals for baseline assessment (n=4, 8%) or as a result of
concern raised by the primary treating neurologist (n =1, 2%).

Mean z-scores for all cognitive domains and individual subtests
were within normal limits at the group level (i.e. not more than
1.5 s.d. below the normative mean), indicating the sample was not
severely impaired overall. Individual variability, however, was
evident. SPECTRA cognitive concerns were severely elevated, with
a mean f-score of 72.29 (s.d. = 16.83). Depression t-scores averaged
64.08 (s.d.=14.45), indicating moderate elevation within the
sample, whereas the GPI t-score averaged 57.49 (s.d.=9.84),
suggesting mild overall elevation. Full patient characteristics are
summarised in Table 1 and Supplementary Table 2.

Cognitive complaints were identified in 50 patients (98%),
based on neuropsychologist classification during the clinical
consultation. This high prevalence is consistent with the referral
context of the clinic, where patients are commonly referred
because of cognitive complaints. Given the highly skewed distri-
bution, the binary classification of clinician-derived cognitive
complaint was used only for descriptive purposes. As shown in
Fig. 1, objective cognitive impairment was observed in 15 patients
(29%), whereas 46 (90%) showed elevations in at least one non-
cognitive symptom. Objective cognitive impairment was most
frequently observed in executive function (n =7, 14%). The most
frequently observed non-cognitive symptom was fatigue (n =44,
86%), followed by sleep impairment (n = 14, 28%) and depression
(n=13, 26%).

As shown in Fig. 2, the pattern of cognitive and non-cognitive
symptoms was highly variable across the sample. The most com-
mon overall profile was cognitive complaints without objective
cognitive impairment but with at least one elevated non-cognitive
symptom (n =33, 65%). The most frequent specific symptom
combination involved cognitive complaints with elevated fatigue
and no objective cognitive impairment (1 = 13, 25%), followed by
combinations that included fatigue with either sleep disturbance
(n=4, 8%), internalising symptoms (n =3, 6%), or both fatigue
and sleep disturbance (n = 3, 6%) - all occurring in the absence of
objective cognitive impairment.

Predictors of cognitive complaints

As seen in Table 1, Fig. 3 and Supplementary Fig. 1, SPECTRA
cognitive concerns were moderately correlated with the attention
and processing speed composite (r = —0.37, BF;, = 5.06). Among
non-cognitive symptoms, general psychopathology, internalising
symptoms and fatigue showed the strongest associations with
cognitive complaints (r=0.52 to 0.57, BF;, > 360.00). Moderate
correlations were also observed with sleep impairment (r=0.47,
BF;0=69.27) and with several specific symptoms that fall within
the internalising spectrum, including depression (r=0.52,
BF,y = 275.66), social anxiety (r = 0.49, BF;, = 96.54) and anxiety
(r=0.43, BF;, =24.07). Lower psychosocial functioning was also
associated with greater SPECTRA cognitive concerns (r = —0.44,
BF,o = 24.33).

A Bayesian model averaging approach was used to examine
associations between SPECTRA cognitive concerns and objective
cognitive and non-cognitive symptoms, with each predictor
entered in a separate model adjusting for gender, age and edu-
cation. As shown in Table 2, overall psychopathology (GPI)
showed the strongest association with cognitive complaints
(B=0.81, BF;, =651.97). Fatigue, sleep impairment and inter-
nalising psychopathology were also strongly associated with
SPECTRA cognitive concerns scores, each associated with a
22-26% increase in explained variance relative to the null model
(B =0.46-0.65, BF;y=65.29-164.67). Within the internalising
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spectrum, symptoms of depression (8 =0.49, BF;, =191.19) and
social anxiety (8 =0.42, BF;o =35.44) also emerged as relevant
predictors. Several other models, including the attention and
processing speed composite, produced Bayes factors above 3, but
credible intervals for these predictors included zero. These effects
were therefore interpreted cautiously given the uncertainty in

their estimated magnitude.

Sensitivity analyses

Results were consistent across alternative measures of cognitive
complaints. The SPECTRA cognitive concerns subscale showed
similar patterns of association with clinical characteristics, objective
cognitive impairment and non-cognitive symptoms as the MSNQ
and Neuro-QoL-Cog, though effect sizes were consistently larger
for the SPECTRA measure (see Supplementary Tables 3 and 4).
Analyses using the BICAMS in place of the cognitive composite
approach also yielded comparable results. A linear regression
adjusted for age, gender and education did not strongly support
either the null or the alternative hypothesis for the association
between BICAMS performance and SPECTRA cognitive concerns
(B=—2.88,95% CI —8.64 to 0.04; BF,, = 2.30; see Supplementary

Table 3).
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Discussion

This cross-sectional study used real-world data from a specialist
cognitive clinic to explore the clinical utility of cognitive com-
plaints in patients with multiple sclerosis. Given that 98% of
patients reported cognitive complaints, binary classification
of concerns lacked clinical relevance in this setting. Cognitive
complaints defined using a severity measure provided meaningful
insights about patient status, beyond objective cognitive perfor-
mance. Notably, 65% of patients had no objective cognitive
impairment, but exhibited clinical elevations in at least one non-
cognitive symptom, most commonly fatigue, sleep impairment
and internalising psychopathology. Severity of cognitive com-
plaints independently predicted fatigue, sleep-related functional
impairment and overall psychopathology, including internalising
symptoms of depression and social anxiety.

Although a binary classification of cognitive complaint may
reflect how many clinicians make practical decisions, this approach
was not informative in our sample. Nearly all patients were clas-
sified as having cognitive complaints based on neuropsychologist
impression, which limited the utility of the binary variable for
distinguishing between clinical presentations. This suggests that in
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Table 2 Separate Bayesian regression estimates of objective cognitive performance and non-cognitive symptoms as predictors of SPECTRA cognitive

concerns

Variable

Cognitive domain
Attention and processing speed mean
Executive function mean
New learning mean
Memory recall mean
Language mean
Non-cognitive symptom
Sleep disturbance
Sleep impairment
Fatigue
SPECTRA general psychopathology index
Internalising spectrum
Depression
Anxiety
Social anxiety
Post-traumatic stress
Externalising spectrum
Alcohol problems
Severe aggression
Antisocial
Drug problems
Reality-impairing spectrum
Psychosis
Paranoid ideation
Manic activation
Grandiose ideation
Psychosocial functioning
Suicidal ideation

£195% Cl] BF1o AR?
—4.26 [-10.28 t0 0.03] 3.542 0.10
—1.54 [<9.18 t0 2.45] 0.80 0.03
—0.71 [-4.80 to 1.6¢] 0.71 0.08
—0.96 [-5.51 to 1.38] 0.82 0.03
-0.92 [-6.23 t0 2.17] 0.71 0.08
0.27 [-0.05 t0 0.85] 1.99 0.07
0.65 [0.23—1.06]° 65.29° 022
0.46 [0.20-0.69]° 148.80° 0.25
0.81[0.42-1.18]° 651.972 0.30
0.54 [0.24-0.82]° 164.67° 0.26
0.49 [0.22-0.74] 191.192 0.26
0.35 [0.00-0.58] 16.922 0.17
0.42 [0.11-0.73]° 35.442 0.20
0.26 [-0.00 t0 0.56] 4.88° 0.12
0.21 [-0.01 to 0.66] 2.60 0.09
0.15 [-0.00 to 0.38] 2.96 0.09
0.13 [-0.12 to 0.70] 0.97 0.04
0.28 [-0.03 t0 0.80] 2.37 0.08
0.15 [-0.15 t0 0.80] 0.88 0.03
0.29 [-0.07 t0 0.93] 1.82 0.07
0.01 [-0.35 t0 0.32] 0.50 0.06
0.11 [=0.13 to 0.64] 0.85 0.03
0.17 [-0.07 t0 0.67] 1.37 0.05
0.23 [-0.09 t0 0.90] 1.38 0.05
—0.54 [-0.92 to 0.00] 17.73° 0.17
0.15 [-0.03 to 0.47] 1.93 0.07

AR? reflects the change in explained variance associated with adding each predictor to the null model (including age, gender and education) and does not account for the effects of other
cognitive or non-cognitive predictors. g, standardised model coefficient (mean of posterior distribution); BF;o, Bayes factor for the alternative hypothesis; AR?, change in coefficient of

determination.
a. Bayes factor >3.
b. 0'is not included as a plausible value at the 95% level.

specialist cognitive clinics, where referrals are often based on
cognitive complaint, the binary presence or absence of concern
adds little beyond confirming the referral basis. In contrast,
severity-based self-report measures provided a dimensional index
of the extent to which patients experienced cognitive difficulties,
which was reflected in graded associations with fatigue, sleep
impairment and psychopathology that are directly relevant to
patient care.

The strong associations between cognitive complaints and
fatigue, sleep and psychopathology are consistent with previous
research in multiple sclerosis populations.'?° This study extends
prior findings by being the first, to our knowledge, to simultaneously
examine fatigue, self-reported sleep quality and a broad spectrum of
psychopathology symptoms within a single cohort referred for
specialist cognitive evaluation. By integrating these non-cognitive
symptoms alongside objective cognitive performance, the findings
offer a more complete picture of the variables associated with
cognitive complaint. Notably, general psychopathology and fatigue
showed the largest increases in explained variance when added
individually to the demographic-adjusted null model, reinforcing
the view that cognitive complaints often reflect broader intraper-
sonal functioning. Sensitivity analyses using alternative measures of
cognitive complaint supported the robustness of these associations.

The findings are also consistent with previous research in both
multiple sclerosis and broader clinical populations, where cognitive
complaints often show weak correspondence with objective cog-
nitive performance.*® Although a moderate correlation was
observed between cognitive complaint severity and attention and
processing speed, Bayesian regression did not support the unique
contribution of objective cognitive performance when accounting
for age, education and gender. This suggests that objective cognitive

https://doi.org/10.1192/bjo.2026.11041 Published online by Cambridge University Press

impairment may relate to cognitive complaints, but the nature and
strength of this relationship remain unclear. One possibility is that
standardised neuropsychological testing may fail to capture aspects
of cognitive dysfunction that are most salient to patients in
everyday, real-world contexts.”® Another consideration relates to
how cognitive complaints are measured. Standardised ques-
tionnaires and binary clinical ratings may not adequately capture
the complexity of cognitive dysfunction as it is experienced by
patients. Research in Alzheimer’s disease and epilepsy has dem-
onstrated that phenomenological typologies of cognitive complaint
can distinguish between clinical groups more effectively than
severity ratings alone.’””*8 Future research should explore methods
that account for the multidimensional nature of cognitive com-
plaint in multiple sclerosis, rather than relying solely on simplified
rating scales, to better characterise the relationship between sub-
jective and objective impairment.

The mechanisms underlying the close relationship between
cognitive complaints and non-cognitive symptoms in multiple
sclerosis are likely to be complex and bidirectional.*® Non-cognitive
symptoms such as fatigue, sleep-related difficulties, depression and
anxiety may heighten awareness of everyday cognitive inefficiencies
or reduce perceived cognitive capacity, thereby amplifying cogni-
tive complaints. Conversely, experiencing persistent cognitive dif-
ficulties may itself contribute to emotional distress, worry or sleep
disruption, particularly when cognitive changes are perceived as
threatening or progressive. Evidence from broader clinical settings
supports this reciprocal model.*® In specialist memory clinic
populations, individuals presenting with cognitive complaints in
the absence of objective cognitive impairment frequently exhibit a
similar cluster of non-cognitive symptoms, including poor sleep,
excessive fatigue, depression and anxiety,*’ with cross-sectional and
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longitudinal studies suggesting potential bidirectional relationships
between cognitive complaints and affective symptoms.*! Although
causal pathways cannot be determined in the present cross-
sectional study, the current findings are consistent with models in
which cognitive complaints reflect an interaction between perceived
cognitive change and broader intrapersonal functioning, rather
than objective cognitive impairment alone.

Interpretation of objective cognitive performance in isolation of
complaint findings in this cohort also warrant consideration.
Executive function emerged as the most frequently impaired cog-
nitive domain which is somewhat atypical given that slowed
information processing speed is more commonly emphasised in
multiple sclerosis research.*? Increasing evidence suggests, however,
that cognitive impairment in multiple sclerosis is heterogeneous,
with executive dysfunction recognised as a prominent feature in
some cognitive phenotypes, particularly among individuals with
more severe impairment profiles.”® In addition, executive function
may be insufficiently characterised in much of the multiple sclerosis
literature, as commonly used screening batteries do not routinely
include comprehensive measures of this domain. Although exec-
utive function deficits may be associated with reduced insight in
neurological populations, a further consideration relates to how
executive function is examined. Many executive measures incor-
porate a timed component and place substantial demands on
processing speed, such that apparent executive impairment may
reflect broader cognitive inefficiency rather than isolated executive
dysfunction. In this context, executive impairment would not
necessarily be expected to preclude awareness of cognitive diffi-
culty, which is consistent with the high prevalence of cognitive
complaints observed in this cohort.

A key consideration in this study is the nature of the sample,
which comprised patients referred specifically for neuropsycho-
logical evaluation within a tertiary neuroimmunology service. High
rates of cognitive complaint were expected, given that referrals were
typically prompted following patient-reported difficulties.
Although this approach may limit the generalisability of findings to
the broader multiple sclerosis population, it strengthens the study’s
clinical relevance by ensuring that the results apply directly to the
patient group most likely to seek or be referred for cognitive
opinion. Given that 98% of the sample reported cognitive com-
plaints, these findings contribute to a better understanding of the
symptoms associated with subjective cognitive dysfunction in
clinical settings. The cross-sectional design, however, precludes
conclusions about the temporal course of cognitive complaints or
their relationship to subsequent objective cognitive decline. Lon-
gitudinal studies are needed to determine whether cognitive
complaints in multiple sclerosis predict later objective cognitive
impairment, or whether they remit alongside improvements in
modifiable non-cognitive symptoms. Future research could further
extend these findings by examining cognitive complaints in a
broader, community-based multiple sclerosis population.

A further limitation concerns the modelling approach used to
examine predictors of cognitive complaints. In this modestly sized
clinical sample, predictors were examined in separate models
adjusting for demographic variables only (i.e. age, gender and
education). Consequently, the relative contribution of individual
cognitive and non-cognitive symptoms was not evaluated within a
single multivariable framework. Given the substantial conceptual
and empirical overlap between non-cognitive symptoms such as
fatigue, sleep-related difficulties and mood disturbance, future
studies with larger samples will be better positioned to apply
multivariable or hierarchical modelling approaches to characterise
shared versus unique effects and formally examine potential
mediation pathways.
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Box 2 Clinical take-home message

In this specialist multiple sclerosis cognitive clinic cohort, cognitive
complaints were almost universal, but objective cognitive impairment
was present in fewer than a third of patients.

Treating cognitive complaint as a binary clinical marker was therefore
not useful. Severity of concerns, however, tracked most strongly
with fatigue, sleep-related impairment and overall psychopathological
burden.

When a patient with multiple sclerosis reports cognitive difficulties, early
identification and management of fatigue, sleep disturbance and mood/
anxiety may represent a pragmatic first step while awaiting, or in parallel
with, neuropsychological assessment.

The current findings highlight the need to prioritise cognitive
complaints in multiple sclerosis as a clinically meaningful signal for
intervention (see Box 2 for the key clinical implications for multiple
sclerosis clinicians). Although objective cognitive impairment was
most often absent, the most common presentation among patients
referred for cognitive evaluation involved cognitive complaints
alongside elevated non-cognitive symptoms. Rather than dismiss-
ing this discrepancy as a lack of insight on the part of the patient,*
cognitive complaints in multiple sclerosis may serve as an
important indicator for investigating and managing potentially
modifiable non-cognitive symptoms. Perceived cognitive dys-
function, even in the absence of objective impairment, can lead to
significant distress and functional disability, which may persist for
months to years without appropriate intervention.***> Evidence
from multiple sclerosis populations suggests that addressing non-
cognitive symptoms such as depression and fatigue can improve
subjective perceptions of cognition, potentially mitigating long-
term negative outcomes.'*¢ Recognising and responding to cog-
nitive complaints, regardless of whether objective impairment is
present, may therefore be a crucial step in optimising patient care.

In conclusion, cognitive complaints in multiple sclerosis may
signal clinically significant non-cognitive symptoms, including
psychopathology, fatigue and sleep dysfunction. These findings
reinforce the value of interpreting complaints not only in relation to
neuropsychological test performance, but also as potential indi-
cators of broader clinical needs that can subsequently be targeted
for intervention. Future research should further explore how best to
capture and respond to cognitive complaints within multidisci-
plinary multiple sclerosis care.

Stefanie Roberts (), Neuroimmunology Centre, Department of Neurology, The Royal
Melbourne Hospital, Melbourne, Australia; and Clinical Outcomes Research (CORe) Unit,
Department of Medicine (RMH), The University of Melbourne, Melbourne, Australia;
Valeriya Kuznetsova (°}, Neuroimmunology Centre, Department of Neurology, The
Royal Melbourne Hospital, Melbourne, Australia; Clinical Outcomes Research (CORe) Unit,
Department of Medicine (RMH), The University of Melbourne, Melbourne, Australia; and
Centre of Excellence for Cellular Immunotherapy and Clinical Haematology, Peter
MacCallum Cancer Centre and Royal Melbourne Hospital, Melbourne, Australia;

Fiore D'Aprano (), Melbourne School of Psychological Sciences, The University of
Melbourne, Parkville, Australia; Carmen J. Zheng, Florey Department of Neuroscience
and Mental Health, The University of Melbourne, Parkville, Australia; Tomas Kalincik,
Neuroimmunology Centre, Department of Neurology, The Royal Melbourne Hospital,
Melbourne, Australia; and Clinical Outcomes Research (CORe) Unit, Department of
Medicine (RMH), The University of Melbourne, Melbourne, Australia; Charles B. Malpas,
Neuroimmunology Centre, Department of Neurology, The Royal Melbourne Hospital,
Melbourne, Australia; Clinical Outcomes Research (CORe) Unit, Department of Medicine
(RMH), The University of Melbourne, Melbourne, Australia; and Melbourne School of
Psychological Sciences, The University of Melbourne, Parkville, Australia

Correspondence: Stefanie Roberts. Email: stefanie.roberts@mh.org.au

First received 19 Aug 2025, final revision 16 Feb 2026, accepted 25 Mar 2026

Supplementary material

The supplementary material is available online at https://doi.org/10.1192/bj0.2026.11041


https://orcid.org/0000-0001-8969-7577
https://orcid.org/0000-0002-4413-5359
https://orcid.org/0000-0002-9657-2999
mailto:stefanie.roberts@mh.org.au
https://doi.org/10.1192/bjo.2026.11041
https://doi.org/10.1192/bjo.2026.11041

Data availability

Materials and de-identified data can be provided to suitably qualified researchers by con-
tacting the corresponding author, S.R.

Author contributions

S.R. conceptualised the study; contributed to the study methodology, formal analysis,
investigation, data curation, visualisation and project administration; wrote the original draft
and reviewed and edited the manuscript. V.K.,, F.D. and C..Z. contributed to the study
investigation and data curation, and reviewed and edited the manuscript. T.K. contributed to
the study resources, supervision and referral/recruitment of patients; and reviewed and edited
the manuscript. C.B.M. conceptualised the study; contributed to study methodology, inves-
tigation, data curation, resources, project administration and supervision; and reviewed and
edited the manuscript.

Funding

No funding was received for this project.

Declaration of interest

T.K. served on scientific advisory boards or as a consultant for the Multiple Sclerosis Inter-
national Federation and World Health Organization, Therapeutic Goods Administration, Bristol
Myers Squibb, Roche, Janssen, Genzyme, Novartis, Merck and Biogen; received conference
travel support and/or speaker honoraria from WebMD Global, Merck, Sandoz, Novartis, Biogen,
Roche, Eisai, Genzyme, Teva and BioCSL; and received research or educational event support
from Biogen, Novartis, Genzyme, Roche, Celgene and Merck. C.B.M. has received conference
travel support and/or speaker fees from Merck, Novartis and Biogen. He has received research
support from the National Health and Medical Research Council, Multiple Sclerosis Research
Australia, The University of Melbourne, The Royal Melbourne Hospital Neuroscience Foun-
dation and Dementia Australia. C.B.M. is a member of the BJPsych Open Editorial Board, but
was not involved in the review or decision-making process for this manuscript. All other
authors have no conflicts of interest to declare.

References

1 Day GS, Rae-Grant A, Armstrong MJ, Pringsheim T, Cofield SS, Marrie RA.
Identifying priority outcomes that influence selection of disease-modifying
therapies in MS. Neurol Clin Pract 2018; 8: 179-85.

Morrow SA, Kruger P, Langdon D, Alexandri N. What is the true impact of
cognitive impairment for people living with multiple sclerosis? A commentary
of symposium discussions at the 2020 European Charcot Foundation.
Neurol Ther 2023; 12: 1419-29.

Clemens L, Langdon D. How does cognition relate to employment in
multiple sclerosis? A systematic review. Mult Scler Relat Disord 2018; 26:
183-91.

Wu W, Francis H, Lucien A, Wheeler T-A, Gandy M. The prevalence of cognitive
impairment in relapsing-remitting multiple sclerosis: a systematic review and
meta-analysis. Neuropsychol Rev 2025; 35: 233-53.

Kobelt G, Thompson A, Berg J, Gannedahl M, Eriksson J, MSCOI Study Group,
et al. New insights into the burden and costs of multiple sclerosis in Europe.
Mult Scler J 2017; 23: 1123-36.

Tunmore J, Kontou E, Moghaddam N, Hufton L, Das Nair R. The association
between the Multiple Sclerosis Neuropsychological Questionnaire and
objective measures of cognition: a systematic literature review and meta-
analysis. J Clin Exp Neuropsychol 2023; 45: 197-217.

Amato MP, Morra VB, Falautano M, Ghezzi A, Goretti B, Patti F, et al. Cognitive
assessment in multiple sclerosis — an Italian consensus. Neurol Sci 2018; 39:
1317-24.

Kalb R, Beier M, Benedict RHB, Charvet L, Costello K, Feinstein A, et al.
Recommendations for cognitive screening and management in multiple
sclerosis care. Mult Scler J 2018; 24: 1665-80.

Van Patten R, Mulhauser K, Austin TA, Bellone JA, Cotton E, Chan L, et al.
The association between subjective and objective cognitive function from
a transdiagnostic perspective: an umbrella review and meta-analysis.
Clin Psychol Rev 2025; 121: 102648.

10 Akbar N, Honarmand K, Feinstein A. Self-assessment of cognition in multiple
sclerosis: the role of personality and anxiety. Cogn Behav Neurol 2011; 24:
115-21.

11 Beier M, Amtmann D, Ehde DM. Beyond depression: predictors of self-
reported cognitive function in adults living with MS. Rehabil Psychol 2015; 60:
254-62.

12 Davenport L, Cogley C, Monaghan R, Gaughan M, Yap M, Bramham J, et al.
Investigating the association of mood and fatigue with objective and sub-
jective cognitive impairment in multiple sclerosis. J Neuropsychol 2022; 16:
537-54.

N

w

=Y

(3,

o

~N

0

o

https://doi.org/10.1192/bjo.2026.11041 Published online by Cambridge University Press

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34
35

36

37

Cognitive complaints in multiple sclerosis

Hughes AJ, Bhattarai J, Paul S, Beier M. Depressive symptoms and fatigue as
predictors of objective-subjective discrepancies in cognitive function in
multiple sclerosis. Mult Scler Relat Disord 2019; 30: 192-7.

Kinsinger SW, Lattie E, Mohr DC. Relationship between depression, fatigue,
subjective cognitive impairment, and objective neuropsychological func-
tioning in patients with multiple sclerosis. Neuropsychology 2010; 24:
573-80.

Malivoire BL, Hare CJ, Hart TL. Psychological symptoms and perceived
cognitive impairment in multiple sclerosis: the role of rumination. Rehabil
Psychol 2018; 63: 286-94.

Middleton L, Denney D, Lynch S, Parmenter B. The relationship between
perceived and objective cognitive functioning in multiple sclerosis. Arch Clin
Neuropsychol 2006; 21: 487-94.

Thomas GA, Riegler KE, Bradson ML, O'Shea DU, Arnett PA. Subjective report,
objective neurocognitive performance, and ‘invisible symptoms’ in multiple
sclerosis. Arch Clin Neuropsychol 2023; 38: 169-81.

Wallis O, Bol Y, Kbhler S, Heugten C. Anxiety in multiple sclerosis is related to
depressive symptoms and cognitive complaints. Acta Neurol Scand 2020;
141: 212-8.

Hughes AJ, Dunn KM, Chaffee T. Sleep disturbance and cognitive dys-
function in multiple sclerosis: a systematic review. Curr Neurol Neurosci
Rep 2018; 18: 2.

Lamis DA, Hirsch JK, Pugh KC, Topciu R, Nsamenang SA, Goodman A, et al.
Perceived cognitive deficits and depressive symptoms in patients with
multiple sclerosis: perceived stress and sleep quality as mediators. Mult
Scler Relat Disord 2018; 25: 150-5.

zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand 1983; 67: 361-70.

Langdon DW, Amato MP, Boringa J, Brochet B, Foley F, Fredrikson S, et al.
Recommendations for a Brief International Cognitive Assessment for Multiple
Sclerosis (BICAMS). Mult Scler J 2012; 18: 891-8.

De Meo E, Portaccio E, Giorgio A, Ruano L, Goretti B, Niccolai C, et al. Iden-
tifying the distinct cognitive phenotypes in multiple sclerosis. JAMA Neurol
2021; 78: 414.

Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an expanded
disability status scale (EDSS). Neurology 1983; 33: 1444-52.

Hancock LM, Galioto R, Samsonov A, Busch RM, Hermann B, Matias-Guiu JA.
A proposed new taxonomy of cognitive phenotypes in multiple sclerosis:
The International Classification of Cognitive Disorders in MS (IC-CoDiMS).
Mult Scler J 2023; 29: 615-27.

Blais MA, Sinclair SJ. SPECTRA: Indices of Psychopathology. Psychological
Assessment Resources, 2018.

Wright AGC, Krueger RF, Hobbs MJ, Markon KE, Eaton NR, Slade T. The
structure of psychopathology: toward an expanded quantitative empirical
model. J Abnorm Psychol 2012; 122: 281-94.

Fisk JD, Ritvo PG, Ross L, Haase DA, Marrie TJ, Schlech WF. Measuring
the functional impact of fatigue: initial validation of the fatigue impact scale.
Clin Infect Dis 1994; 18: S79-83.

Strober LB, Bruce JM, Arnett PA, Alschuler KN, DelLuca J, Chiaravalloti N, et al.
Tired of not knowing what that fatigue score means? Normative data of the
Modified Fatigue Impact Scale (MFIS). Mult Scler Relat Disord 2020; 46:
102576.

Cella D, Riley W, Stone A, Rothrock N, Reeve B, Yount S, et al. The Patient-
Reported Outcomes Measurement Information System (PROMIS) developed
and tested its first wave of adult self-reported health outcome item banks:
2005-2008. J Clin Epidemiol 2010; 63: 1179-94.

Benedict RHB, Munschauer F, Linn R, Miller C, Murphy E, Foley F, et al.
Screening for multiple sclerosis cognitive impairment using a self-
administered 15-item questionnaire. Mult Scler J 2003; 9: 95-101.

Gershon RC, Lai JS, Bode R, Choi S, Moy C, Bleck T, et al. Neuro-QOL: quality of
life item banks for adults with neurological disorders: item development and
calibrations based upon clinical and general population testing. Qual Life Res
2012; 21: 475-86.

Krassowski M. Complex-Upset. GitHub, 2020 (https://github.com/krassowski/
complex-upset [cited 8 June 2025)).

Kass RE, Raftery AE. Bayes factors. J Am Stat Assoc 1995; 90: 773-95.

Dienes Z. How Bayes factors change scientific practice. J Math Psychol 2016;
72: 78-89.

Macaron G, Farah N, Charbonneau S, Morrow SA, Zertal A, Saint-Amour D,
et al. Addressing patient-reported cognitive impairment in multiple
sclerosis clinical practice: a challenging endeavour. Mult Scler J 2025; 31:
896-904.

Buckley RF, Ellis KA, Ames D, Rowe CC, Lautenschlager NT, Maruff P, et al.
Phenomenological characterization of memory complaints in preclinical and
prodromal Alzheimer’s disease. Neuropsychology 2015; 29: 571-81.


https://github.com/krassowski/complex-upset
https://github.com/krassowski/complex-upset
https://doi.org/10.1192/bjo.2026.11041

Roberts et al

10

38

39

40

a1

Wilson SJ, Saling MM, Lawrence J, Bladin PF. Outcome of temporal lobec-
tomy: expectations and the prediction of perceived success. Epilepsy Res
1999; 36: 1-14.

Teodoro T, Edwards MJ, Isaacs JD. A unifying theory for cognitive abnormal-
ities in functional neurological disorders, fibromyalgia and chronic fatigue
syndrome: systematic review. J Neurol Neurosurg Psychiatry 2018; 89:
1308-19.

Stone J, Pal S, Blackburn D, Reuber M, Thekkumpurath P, Carson A, et al.
Functional (psychogenic) cognitive disorders: a perspective from the neu-
rology clinic. J Alzheimers Dis 2015; 24: S5-17.

Hill NL, Mogle J, Wion R, Munoz E, DePasquale N, Yevchak AM, et al. Subjective
cognitive impairment and affective symptoms: a systematic review.
Gerontologist 2016; 56: €109-27.

https://doi.org/10.1192/bjo.2026.11041 Published online by Cambridge University Press

42

43

44

45

46

Costa SL, Genova HM, DelLuca J, Chiaravalloti ND. Information processing
speed in multiple sclerosis: past present, and future. Mult Scler J 2017; 23:
772-89.

Leavitt VM. The SDMT is not information processing speed. Mult Scler J 2021;
27: 1806-7.

McWhirter L, Ritchie C, Stone J, Carson A. Functional cognitive disorders:
a systematic review. Lancet Psychiatry 2020; 7: 191-207.

Schmidtke K, Pohlmann S, Metternich B. The syndrome of functional
memory disorder: definition, etiology, and natural course. Am J Geriatr
Psychiatry 2008; 16: 981-8.

Julian L, Merluzzi NM, Mohr DC. The relationship among depression, sub-

jective cognitive impairment, and neuropsychological performance in multiple
sclerosis. Mult Scler 2007; 13: 81-6.


https://doi.org/10.1192/bjo.2026.11041

	The relationship between cognitive complaints and burden of non-cognitive symptoms in multiple sclerosis
	Method
	Setting
	Standard protocol approvals, registrations and patient consents
	Study population
	Neuropsychological examination
	Statistical analyses

	Results
	Patient characteristics
	Predictors of cognitive complaints
	Sensitivity analyses

	Discussion
	Supplementary material
	Data availability
	Author contributions
	Funding
	Declaration of interest
	References


