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Introduction

Neurolinguistics and cognitive neuropsychology have a long-standing tradition to
focus on mean-level performance measures such as accuracy and mean reaction
times. However, several recent neuropsychological studies suggest that
intraindividual variability (IIV) — within-person variations in performance over time —
may characterize behavior better than mean performance (Hultsch et al., 2008).
Despite the common clinical observation that people with aphasia often produce
marked variations in their day-to-day performance on a variety of tasks, only a few
empirical studies have investigated IV in aphasia (Duncan et al., 2016; Laures,
2005; Naranjo et al., 2018; Stark et al., 2016; Villard & Kiran, 2015, 2018), and to our
best knowledge, no study has systematically investigated 11V in language processing
in post-stroke aphasia. The aims of the current study were to investigate (1) IV in
language processing (i.e., phonological, lexical, and semantic processing) across
days, and (2) the relationship between 11V in language processing and mean
accuracy and standardized measures of language in post-stroke aphasia.

Methods

Thirteen people with post-stroke aphasia (5 female, mean age = 61.23 years, mean
post-onset = 1.81 years) participated in the study. Participants were assessed on
four different days (mean time between session 1 and 4 = 5.38 days) using the same
set of six auditory experiments on each day. The experiments tested phonological,
lexical, and semantic processing with and without WM demand (henceforth: 1.
PHON, 2. PHON-WM, 3. LEX, 4. LEX-WM, 5. SEM, 6. SEM-WM, respectively; for
details on task procedures, instructions, and stimuli, see Table 1). In addition, the
Western Aphasia Battery (WAB) and the Comprehensive Aphasia Test-Hungarian
(CAT-H) were administered to assess participants’ language profile and aphasia
severity. To examine IIV, we calculated two coefficients of variation (COV) for each
task — one for accuracy (ACC-CQV) and one for reaction times (RT-COV). We
investigated the associations between COV indices and mean accuracy across
tasks, and the WAB and the CAT-H using Pearson’s correlations.

Results

ACC-COV in PHON showed a significant negative correlation with the CAT-H (r = —
0.71, p = 0.01) and a marginally significant correlation with the WAB AQ (r = -0.50, p
= 0.08). ACC-COV in SEM showed a significant negative correlation with the CAT-H
(r=-0.65, p = 0.02) and the WAB (r = -0.69, p = 0.01). We observed mostly
negative but non-significant correlations between all other ACC-COVs and standard
measures of language. We found strong negative correlations between the ACC-
COV and the mean accuracy in PHON, LEX, and SEM (r = -0.74 to —0.79), p <



0.01). RT-COV in PHON and LEX showed non-significant positive correlations with

the CAT-H and the WAB (r = 0.39-0.57, p = ns.).

Conclusions

People with post-stroke aphasia show IV in language processing across days.

Greater IV in accuracy may be associated with more severe aphasia and lower

mean performance in post-stroke aphasia. IIV in accuracy and RTs may be driven by

different underlying mechanisms.

References

Duncan, E. S., Schmah, T., & Small, S. L. (2016). Performance Variability as a
Predictor of Response to Aphasia Treatment. Neurorehabilitation and Neural
Repair, 30(9), 876—882. https://doi.org/10.1177/1545968316642522

Hultsch, D. F., Strauss, E., Hunter, M. A., & MacDonald, S. W. S. (2008).
Intraindividual variability, cognition, and aging. In The handbook of aging and
cognition, 3rd ed (pp. 491-556). Psychology Press.

Laures, J. S. (2005). Reaction time and accuracy in individuals with aphasia during
auditory vigilance tasks. Brain and Language, 95(2), 353-357.
https://doi.org/10.1016/j.bandl.2005.01.011

Naranjo, N. P., Grande, D. D. R., & Alted, C. G. (2018). Individual variability in
attention and language performance in aphasia: A study using Conner’s
Continuous Performance Test. Aphasiology, 32(4), 436—458.
https://doi.org/10.1080/02687038.2017.1362686

Stark, J., Renn, F., & Kambitsis, T. (2016). Variability and/or Consistency in Picture
Naming by a Person with Aphasia? A Single Case Study. Front. Psychol.
Conference Abstract: 54th Annual Academy of Aphasia Meeting.
https://doi.org/10.3389/conf.fpsyg.2016.68.00113

Villard, S., & Kiran, S. (2015). Between-session intra-individual variability in
sustained, selective, and integrational non-linguistic attention in aphasia.
Neuropsychologia, 66, 204—212.
https://doi.org/10.1016/j.neuropsychologia.2014.11.026

Villard, S., & Kiran, S. (2018). Between-session and within-session intra-individual
variability in attention in aphasia. Neuropsychologia, 109, 95-106.
https://doi.org/10.1016/j.neuropsychologia.2017.12.005

Acknowledgments

We thank all participants for taking part in the study; and Csenge Magyar and
Fruzsina Jozsa for their help in data collection. This work was supported by the
Hungarian National Research, Development and Innovation Office (grant FK
131828; principal investigator: LZ). LZ was supported by the UNKP-20-4 New
National Excellence Program of the Ministry for Innovation and Technology from the
Source of the National Research, Development and Innovation Fund.



Buial| sI pieay sbuiyy

IINWJS OM} Y3IM UOISIOBP

sdied piom DADADIADAD OM] 3} Jo auo Ajuo I Buneaipui NM-INIS Aoewiue Aioypny 9 | jussaid
BuiAll-uou 1o Bulal| sI uois|oap
spJom DADAD/ADAD | pieay buiy) a8y} Jayjeym Buieoipul W3S Aoewyue Aioypny g auou oljuewss
sJied
PJOM-UOU—PIOM IO ‘pIOM | pJom e s| pJeay sbuls swauoyd IINWI}S OM} YHM
-uou ‘piom DQADAD/ADAD oM} 8y} jo auo Ajuo yi Buiyeoipui NM-X31 uois|oap |edixa| Aloyipny  § | jussaid
pJOM asuasuou
spJom-uou B 10 pJoMm e s| pJeay Buus
10 SpIom DADAD/ADND awauoyd ay) Jayiaym Buneoipu| X371 uoisioap |edixa| Aioyipny ¢ auou [eoIxa]
/q/ ewauoyd ay)
sJied sulejuo9 pJieay sbulns awsuoyd I|NWIIS OM] Y}Im
piom-uou JADAI/ADAND oM} 8y} jo auo Ajuo i buiyeoipui WM-NOHd uonjeoypuapl awasuoyd g | jussaid
10U J0 /q/ swauoyd
ayj sulejuod pieay buuys
spJom-uou DADAD/ADIAD awauoyd ayy Jaylaym Buneoipu| NOHd uoljeoiijusapl sawauoyd | auou | [eaibojouoyd
IInwns uononsu| yse} ayj Jo jyse] | puewsap | Buissasoid
uolnjelnalqqy N abenbue]

syse) ebenbue| [ejuswiiadxa ay) JO SPOYIBIA “| 8|geL




