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Study objective
To elucidate the relationship between disease stage in
amyotrophic lateral sclerosis (ALS) and ALS-speciﬁc cognitive and behavioral changes.
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Figure Cognitive performance across ALS stages

Summary results
ALS-speciﬁc cognitive deﬁcits and behavioral impairments are
more common in more advanced ALS stages.
What is known and what this paper adds
Cognitive deﬁcits and behavioral impairments commonly
occur in ALS, but past longitudinal studies have been confounded by factors such as small sample sizes. This study
examined cognitive deﬁcits and behavioral impairments
across diﬀerent ALS stages in a large cross-sectional patient
sample.
Participants and setting
This study recruited 161 patients (67.1% male; mean age,
61.39 ± 11.58 years) who met the El Escorial diagnostic criteria for possible, probable, or deﬁnite ALS from centers in
Edinburgh, Dublin, and London between July 2014 and July
2016. This study also recruited 80 demographically matched
healthy controls (60% male; mean age, 60.83 ± 13.23 years)
without any family history of ALS from Dublin and
Edinburgh.
Design, size, and duration
Demographic and clinical data were collected through semistructured interviews. The patients were sorted into disease
stage groups based on the King’s Clinical Staging System.
Each participant’s cognitive performance was assessed with
the Edinburgh Cognitive and Behavioral ALS Screen (ECAS).
The ECAS includes a caregiver interview that was used to
detect behavioral impairments.
Primary outcome measures
The primary outcomes were diﬀerences in cognitive or behavioral ECAS results between ALS stages.
Main results and the role of chance
More advanced ALS stages were associated with greater cognitive dysfunction in the ECAS ALS-speciﬁc score of executive,

language, and letter ﬂuency domains (p = 0.022) but not in the
ALS nonspeciﬁc score of memory and visuospatial functioning.
More advanced ALS stages were associated with greater behavioral impairment burdens (p < 0.001).
Bias, confounding, and other reasons
for caution
This study’s cross-sectional design limited its ability to elucidate longitudinal changes in ALS pathology. Patients with
severe cognitive deﬁcits or behavioral impairments might
have been underrepresented.
Generalizability to other populations
This study’s large sample size and multisite nature favor the
generalizability of the results.
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