
Redefining neurocognitive assessment: The essential integration of sensory evaluation

We read with interest the recommendations of Leroi et al. (2019) and 
SENSE-Cog Expert Reference Group of healthcare professionals for the 
Recognition and Management of Hearing and Vision Impairment in 
People with Dementia. This group of experts recommends the imple
mentation of flexible and individualized assessments to identify and 
address concurrent deficits in sensory and cognitive functioning (Leroi 
et al., 2019). It is also highlighted the lack of standardized, sensitive 
clinical assessment tools, and evidence-based interventions for 
addressing simultaneous hearing, vision, and neurocognitive impair
ment (Leroi et al., 2019). Although sensation can be considered a neu
rocognitive function (Luria, 1963), Leroi et al. (2019) presented it as a 
concurrent function with neurocognition, rather than as an intertwined 
part of it. Other previous studies have followed a similar approach. For 
instance, research has indicated that sensory impairment appears to 
increase the risk of Major Neurocognitive Disorders (Brenowitz et al., 
2019; Hwang et al., 2020). Furthermore, Leroi et al. (2019) focused 
primarily on peripheral assessment of hearing and vision, overlooking 
both peripheral and central evaluations of other senses.

Therefore, while we fully support the recommendations provided, 
we propose expanding them by redefining neurocognitive assessment 
protocols to: (1) incorporate sensory evaluation beginning in middle 
age; (2) assess sensory function at both peripheral and central levels; (3) 
include all senses in the evaluation process; and (4) include tasks tar
geting multisensory integration.

Integrating tests specifically focused on sensory function into neu
rocognitive assessment protocols for middle-aged and older adults is 
paramount, as the effects of sensory decline may become more notice
able from this age onwards (Humes, 2015) and is interdependent with 
other neurocognitive functions (Littlejohn et al., 2022; Luria, 1963; 
Wolski et al., 2019). The assessment of sensory functioning can be un
dertaken at different levels of complexity, ranging from basic peripheral 
sensory processes (e.g., involving audiometry or optometric tests) to 
central sensory-perceptual processes that are more complex and involve 
higher cognitive processing (Musiek & Baran, 2018; Powell et al., 2022). 
The failure of central processes is usually manifested as agnosia phe
nomena, which may have an apperceptive form, related to impaired 
recognition stemming from deficits in the early stages of perception, or 
an associative type, related to impaired recognition due to semantic 
deficits despite unscathed perception (Kumar & Wroten, 2023; Luzzi 
et al., 2007). Most studies have focused on assessing the peripheral level 
focusing on sensory acuity for a single sensory modality or dual sensory 
loss (Joo et al., 2022; Lad et al., 2022; Reed et al., 2022), neglecting the 
cumulative effects of multiple sensory-perceptual deficits on central 
processes, including their impact on other neurocognitive functions.

Moreover, the incorporation of multisensory integration measures 
into neurocognitive assessment can also be advocated, as most of the 
activities of daily living depend on multiple senses, and data from 
multisensory information could also benefit treatment planning (see 
Pinto et al., 2021).

Neuropsychologists rely on data from physicians and other special
ized health professionals regarding sensory acuity or are limited to using 
self-reports, informant reports, and clinical observation during consul
tations to gather information on sensory deficits. However, sensory- 
perceptual functioning can be a core domain of neuropsychological 
evaluation, and suitable protocols could be based on previous works, 
such as the results of factor analysis of the Luria-Nebraska Neuropsy
chological Assessment Battery (Von Seggern, 1987). According to such 
analysis, the visual assessment includes the following factors: visual 
perception; visuospatial ability; and speed of visuospatial perception. 
The tactile assessment includes: elementary cutaneous sensation – 
localization, discrimination of differences in intensity, two-point 
discrimination, the direction of the stimulation, recognizing and 
naming of geometric symbols traced on hand or of common objects 
placed on the hand; and integration of complex stimuli – complex 
measures of stereognosis, the naming of objects placed on the hand, and 
speed of naming the objects. Based on the abovementioned arguments, 
the following protocol for the assessment of sensation at a central level 
can be recommended: (a) visual perception, for example, using tasks of 
colour and superimposed images discrimination (see Programa Integrado 
de Exploración Neuropsicológica - Test Barcelona- 2; TB-2; Peña-Casanova, 
2019); (b) tactile perception, for example, administering tasks of gra
phesthesia, morphognosis, and stereognosis (see TB-2; Peña-Casanova, 
2019); (c) auditory perception of everyday songs (e.g., a bell song; see 
TB-2; Peña-Casanova, 2019); (d) olfactory perception of common smells 
(see Sniffin’ Stick Screening 12 test; Hummel et al., 1997); and (e) 
multisensory integration of visual and auditory stimuli using, for 
example, a detection task (see Murray et al., 2018). Given that sensory 
assessment has long been overlooked, research is still needed to validate 
such assessment as a crucial component of neuropsychological evalua
tion protocols, showing its incremental validity and clinical utility in 
comparison to standard practices. Furthermore, although key psycho
metric properties of the suggested instruments have been studied, it is 
also important to examine such properties for the complete protocol 
across different age groups and clinical populations. Together with 
longitudinal developmental studies to reveal aging effects on perfor
mance, these lines of research will enable the identification of cut-off 
scores for the sensory measures. These cut-off scores, which are neces
sary to differentiate between normal age-related changes and 
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pathological decline, would inform decisions regarding appropriate 
neurocognitive tests for assessing other functions, such as attention or 
memory. For instance, if a person demonstrates deficits in auditory 
acuity that affect audiovisual integration, the decision might be to pri
oritize visual attention and memory tests. Conversely, if auditory deficits 
do not impact audiovisual integration, both auditory and visual tests 
could be administered, as multisensory performance may indicate a 
good sensory reserve (see Pinto et al., 2023). Additionally, establishing 
cut-off scores to distinguish between normal and pathological sensory 
changes is essential for the clinical interpretation of the individual’s 
performance in the neuropsychological assessments and for planning 
sensory rehabilitation targets. Specifically, a comprehensive sensory 
evaluation would inform the inclusion of multisensory integration tasks, 
at varying difficulty levels, in neurocognitive training programmes, 
either for clinical population, or to improve sensory reserve in cogni
tively healthy individuals (see Pinto et al., 2021; Pinto et al., 2022).

Summing up, we emphasize the importance of formally considering 
the sensory-perceptual assessment within neuropsychological evalua
tion, given the influence of the former on other neurocognitive func
tions, and suggest an assessment protocol for this purpose. Despite the 
potential of expanding neurocognitive assessment protocols to include 
sensory measures, there are some practical challenges to its imple
mentation that must be acknowledged, such as time constraints in 
clinical settings, cost implications, additional training requirements for 
practitioners, and the potential to increase mental fatigue during the 
neuropsychological assessment. Therefore, whenever time or resources 
are limited, at least a self-report acuity assessment and a multisensory 
integration task should be administered, because performance on neu
ropsychological tests is mostly dependent on them. Future studies on the 
sensitivity of neurocognitive assessment protocols that incorporate the 
proposed sensory-perceptual domains could aim to identify which sen
sory functions exhibit greater interdependency and influence in other 
neurocognitive functions.
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