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A Commentary on
 Assessing Cognitive Abilities in High-Performing Cochlear Implant Users

by Hillyer, J., Elkins, E., Hazlewood, C., Watson, S. D., Arenberg, J. G.,and Parbery-Clark, A. (2019). Front. Neurosci. 12:1056. doi: 10.3389/fnins.2018.01056



INTRODUCTION

The interesting research of Hillyer et al. (2019) pointed out the burden of hearing loss and inadequate performance of cognitive tasks. Our research group focused on alleviating this burden (Claes et al., 2016, 2018a,b). Recent studies established an improvement of cognitive abilities after cochlear implantation in older adults (Jayakody et al., 2017; Claes et al., 2018a,b; Völter et al., 2018). The modality of presentation of cognitive test batteries is important when evaluating cognition in Cochlear Implant (CI) users. Their severe to profound hearing loss could possibly have a negative impact on the results of common, often auditory-only cognitive assessments (Zekveld et al., 2007; Dupuis et al., 2014; Jayakody et al., 2018; Hillyer et al., 2019). Hearing impairment can induce problems in hearing and understanding auditory presented instructions and stimuli. Therefore, there is a need for a cognitive test battery for CI recipients adjusted for hearing loss, for example by means of visual support.

COGNITIVE ASSESSMENT OF HEARING IMPAIRED LISTENERS

Hillyer et al. (2019) evaluated cognition in CI recipients with high speech perception scores in quiet (scores at or above 60% on AzBio Sentences Test) using visual vs. auditory-visual (auditory input and lipreading) presentation. Six tests of the Woodcock-Johnson-IV WJ-IV test battery were administered. Two of those tests were used to assess the impact of presentation modality. In the visual working memory task, subjects had to repeat a set of numbers that were presented to them visually on a card for one second per number, backwards. The auditory-visual working memory task was similar but auditory input and/or lipreading abilities had to be used, as numbers were read aloud instead of presented on a card. Hillyer et al. (2019) hypothesized that working memory could be associated with speech perception in adult CI users. They assumed that visual item presentation could provide a more accurate measure of CI recipients' cognition because it accounts for audibility. Hence, a visually presented cognitive test battery could be more appropriate to examine the connection between speech perception and cognition in CI users. The results of Hillyer et al. (2019) confirm that cognitive assessment in high-performing CI recipients could be improved through the application of visual presentation.

Recent studies of our research group also acknowledge the importance of visual support during cognitive evaluation of CI users (Claes et al., 2016, 2018a,b). They could provide a valuable complement to the article of Hillyer et al. (2019). Claes et al. (2016, 2018a,b) adjusted the Repeatable Battery for the Assessment of Neuropsychological Status (RBANS) to a version that allowed testing hearing impaired subjects (RBANS-H) (Randolph et al., 1998). They used a PowerPoint presentation to visually support oral instructions during assessment and to enable an exact timing of stimulus presentations. RBANS-H measures are similar to the Woodcock-Johnson-IV WJ-IV measures used by Hillyer et al. (2019). Both test batteries measure working memory/immediate memory, attention and spatial relations/visuospatial. RBANS-H could be an addition to Woodcock-Johnson-IV WJ-IV as the test battery also comprises delayed memory and language measures. Moreover, RBANS-H is suited and was already used to assess CI recipients with low speech perception scores (Claes et al., 2016, 2018a,b).

The Hearing Impaired Montreal Cognitive Assessment (HI-MoCA), the Cambridge Neuropsychological Test Automated Battery (CANTAB) and the multimodular computer-based cognitive test battery developed at the Institute for Work, Learning and Aging (ALA) in Dortmund, Germany (ALAcog) also use visual presentation to assess cognition in hearing impaired subjects (Zekveld et al., 2007; Lin et al., 2017; Jayakody et al., 2018; Völter et al., 2018). Thus, those tests could supplement Hillyer et al. (2019) as well. HI-MoCA can be used as a cognitive screening tool for subjects with hearing loss, whereas ALAcog and CANTAB are cognitive test batteries covering multiple cognitive domains similar to RBANS-H. HI-MoCA uses a PowerPoint presentation to provide visual instructions, ALAcog and CANTAB are computerized test batteries. These tests are all administered without any verbal cues and can be used in CI recipients with poor speech perception scores.

Additionally, objective electrophysiological assessments such as event-related brain potentials (ERP) could also complement the methods used by Hillyer et al. (2019). Studies demonstrated that the peak latency of the cognitive potential (P300) is prolonged in subjects with cognitive impairment compared to normal aging subjects (Squires et al., 1980; Vecchio and Määttä, 2011). P300 can be elicited by both visually and auditory presented stimuli, so it is suitable for hearing impaired patients (Polich, 2004). Hence, it could be valuable in the assessment of changes in cognitive functioning of CI recipients. Several studies have already used the component in the objective assessment of auditory cognition and speech perception in CI users (Groenen et al., 2001; Nager et al., 2007; Henkin et al., 2014; Finke et al., 2016).

CONCLUSION

RBANS-H, HI-MoCA, CANTAB and ALAcog are suitable for the assessment of cognitive abilities in hearing impaired subjects because of using visual support during administration. P300 measurement could be a useful objective method to assess changes of cognitive abilities in CI recipients. Consequently, those tests could provide a valuable complement to the research of Hillyer et al. (2019), highlighting the importance of visual presentation in the evaluation of cognition in CI recipients.
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