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RESULTS
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DISCUSSION

Frequently, those who were diagnosed with Covid, experience long-term cognitive-

communication deficits. COVID-19 infection may involve a combination of (a) respiratory
infection with mechanical ventilation due to hypoxia/anoxia, (b)inflammation throughout and
(c) increased blood clotting i1ssues. These can affect the central nervous system and may result
in long-term cognitive communication impairment (Ramage, 2020). These persistent symptoms
and 1ssues are reported not only by patients discharged from medical care, but also those in the
community who did not require inpatient care (Parkin et al., 2021). The 1ssues reported include
problems with attention, memory, executive functions, processing, and word retrieval
(Alexander et al., 2023;Ferrucci et al., 2021;Garcia-Sanchez et al., 2022). These are consistent
with symptoms and experience of those post TBI/concussion. Extensive research on causes and
risk factors related to Long Covid has been ongoing. Research into the cognitive-
communication profiles and intervention 1s 1n its infancy, although the NIH launched Project
Recover to support clinical trials for treatment of Long Covid. There 1s an opportunity for
Speech-Language Pathologists to use EBP in TBI/concussion to address the needs of the Long
Covid growing population. Additionally, changes in auditory skills and processing overall have
been reported. This 1s also potentially an opportunity for our Audiology colleagues to
collaborate with us 1n assessment and treatment of these complex issues in Long Covid.
Purpose:

The purpose of this presentation 1s to share results from a pilot intervention study with
cognitive-communication rehabilitation approaches with those with Long Covid.

The hypotheses were 1) 1:1 intensive cognitive-communication restorative intervention
focusing on working memory and attention will improve overall cognitive-communication
skills 2) Metacognitive training focusing on new learning/memory will improve cognitive-
communication skills
3) Metacognitive training accommodating cognitive endurance and gradual increase in
cognitive load will improve cognitive-communication skills in those with Long Covid

METHOD

This was a quantitative pilot treatment study.

Participants

Nine participants were recruited on Long Covid support group social media sites from all
over the United States. Participants range in age from 32-67. Eight females and one male: all
were working prior to Covid and college educated. The majority have returned to work.
Participants verbally shared their Covid history. No medical records were reviewed. None were
hospitalized, and all had Covid more than once.

Age: Mean = 51.78 years (Range: 33-67, SD=11.27)
Education: Mean = 17.33 years (Range 16-20, SD = 1.41

Research Design

The was a pilot study. Participants were seen in a 1:1 setting, primarily on Zoom. Pre and
post testing occurred over 2-3 sessions of one hours each. Pre and post testing included
portions of the Wide Range Assessment of Memory and Learning (WRAML-2), the Functional
Assessment of Verbal Reasoning and Executive Strategies (FAVRES), the APT Screening Test,
and the Cognitive-Communication Checklist for Acquired Brain Injury (CCC-ABI). Of note,
all participants reported changes in their hearing and/or processing abilities. Treatment
involved ten individualized 1:1 sessions, approximately 1 hour each. Treatment focused on
attention, working memory, and executive functions. Working memory tasks involved holding
information in the mind and manipulating the information (i.e. alphabetizing word lists, N-back
tasks recalling 2 words prior), attention tasks included APT-II auditory sustained and selective
attention tasks, and executive function tasks included deductive reasoning and problem
solving. Metacognitive compensatory strategy training and practice was included and provided
as “homework”. Psychoeducation relating to cognitive-communication and functional
carryover of compensatory strategies was ongoing.

Analysis included measure of central tendency and t-tests to evaluate change within subjects
and for the group.

Redefine the Possible.

Statistically significant changes were seen from pre- to post-testing in the majority of measures in all participants.

Measure it df k) (2-sided) Interpretation
WR Story Immediate Recall -4.25 8 0.003 Significant improvement
WR Story Delayed Recall -3.37 1§ 0.01 Significant improvement
WR Verbal Immediate Recall -3.69 1§ 0.006 Significant
improvement
WR Verbal Delayed Recall -6.36 8 0.001 Significant improvement
WR Picture Immediate Recall -6.76 1 0.001 Significant
improvement
WR Story Recognition -3.15 1 0.014 Significant improvement
WR Verbal Recognition -3.23 8 0.012 Significant improvement
WR Picture Recognition -2.88 1§ 0.02 Significant improvement
WR Verbal Working Memory -5.44 1§ 0.001 Significant improvement
WR Sentence Recall -3.83 1 0.005 Significant improvement
WR Symbol Working Memory -3.74 1 0.006 Significant improvement
APT Sustained Attention 2 -2.96 1§ 0.018 Significant
< IS improvement
APT Selective Attention -3.68 8 0.006 Significant improvement
APT Alternating Attention -3.79 1§ 0.005 Significant improvement
CCCABI 5.52 1 0.001 Significant increase (note: higher is
better)
FAVRES Time 7.998 1S 0.001 Significant
reduction in
time (improvement)
FAVRES Reasoning -2.683 Q 0.028 Significant
improvement
Non-Significant Results (p > .05)
Measure df |p (2-sided) Interpretation
APT Sustained Attention 1 -1.00 1 347 No significant change
FAVRES Accuracy -1.512 8 .169 No significant change
FAVRES Rationale -1.421 8 193 No significant change
Significant Paired t-test Results (p < 0.05)
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Participants showed statistically significant changes in multiple cognitive domains following the
intervention. Improvements were especially notable in memory, attention, overall cognitive-
communication, and executive functions. Only a few measures (like APT Sustained 1 and FAVRES
Accuracy/Rationale) did not show significant changes, suggesting potential areas for further
intervention refinement. Of note, participants were at ceiling for these measures at the start of the study,
therefore no room to improve.

Overall, the participants demonstrated significantly improved cognitive-communication skills after

treatment. Additionally, their perception of their skills showed significant improvement via self-report.
At the pre-testing, many scores were in the average range, although the estimated Prior Level of
Function (PLF) for the participants was not in the average range based on work and educational history.

Of note, after treatment sessions several participants reported that they “felt rejuvenated” or that they
were relieved that “something can be done.” Most indicated that they received little to no assistance
from their healthcare providers. Several had tried experimental holistic medications and treatments
without success. Some had worked with a Speech-Language Pathologist primarily on new
speech/fluency 1ssues.

Three of the participants returned to work after this study. Several continued working since having
Covid, however they had adjusted or changed jobs to accommodate their difficulties. At the end of the
study, all participants reported using metacognitive strategies for memory, reducing overstimulation,
and increasing cognitive endurance (breaks, pacing, gradual return to prior activities). One participant
recently was re-evaluated by a neuropsychologist and all scores were well above her prior testing after
Covid, and consistent with the scores on post-testing 1n this study.

This study was a pilot study. Although limited in sample size and without a control group, it provided
proof of concept for a larger study. The EBP from cognitive-communication rehabilitation and this pilot
study demonstrate promising possible interventions for Long Covid “Brain Fog”. A larger study with an
comparison auditory processing treatment approach and control group is underway.
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