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Potential for Cognitive Communication
Impairment in COVID-19 Survivors: A Call

to Action for Speech-Language Pathologists

Amy E. Ramagea
Purpose: Severe acute respiratory syndrome coronavirus 2
is the virus resulting in COVID-19 infections in nearly
4.3 million Americans with COVID-19 in the United States as
of July 29, 2020, with nearly 150,000 deaths and hundreds of
thousands of survivors (https://www.coronavirus.jhu.edu/map.
html). This tutorial reviews (a) what has been reported about
neurological insults in cases of COVID-19 infection, (b) what is
known from similar conditions in other disorders, and (c) how
that combined information can inform clinical decision making.
Method: PubMed and the Cochrane Central Register of
Controlled Trials were searched for COVID-19 or other
coronavirus infections, cognitive impairment observed following
critical care, and disorders for which intermittent or chronic
hypoxia is characteristic. These were combined with searches
relating to cognition, brain, and communication. All searches
were conducted between April 8 and May 23, 2020. Meta-
analyses and randomized clinical trials addressing other critical
illnesses were also included to extend findings to potential
cognitive communication outcomes following COVID-19.
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Results: COVID-19 infection results in a combination of
(a) respiratory infection with mechanical ventilation secondary
to inadequate oxygenation, (b) inflammatory system reactivity,
and (c) increased blood clotting factors. These affect
central nervous system function incurring long-term cognitive
communication impairment in a proportion of survivors.
Diagnostic and intervention approaches for such impairments
are discussed.
Conclusions: The existing literature on cognitive sequela
of COVID-19 infection is small to date, but much can be
learned from similar viral infections and disorders. Although
COVID-19 is novel, the speech-language pathology approaches
to evaluation and intervention of other populations of critical
care patients are applicable. However, speech-language
pathologists have not routinely been involved in these patients’
acute care. As such, this is a call to action to speech-language
pathologists to address the unprecedented numbers of
patients who will need their services early in the disease
process and throughout recovery.
Humans around the world are facing their first
pandemic in a century. The climbing numbers
of people testing positive for the severe acute

respiratory syndrome coronavirus 2, the virus that causes
the COVID-19 infection, are grabbing the attention of the
populous, driving social distancing to “flatten the curve”
(CDC.gov). High rates of infection are leading to the over-
crowding of hospitals and intensive care units (ICUs) and
shortages of ventilators for patients and of personal protec-
tion equipment for health care workers. There is known
increased risk of COVID-19 in individuals with other se-
rious health conditions and elderly individuals, particularly
those with comorbid health conditions (Richardson et al.,
2020). Although the current concerns of the health care
professions are on containing the spread of the virus and
saving lives, there is growing evidence that those who sur-
vive the battle with the virus may have long-term neurologi-
cal consequences (Needham et al., 2020; Pinna et al., 2020;
Tsivgoulis et al., 2020; Wu et al., 2020). Thus, it is para-
mount that health care professionals and speech-language
pathologists (SLPs), in particular, prepare to diagnose and
treat the cognitive communication disorders that may arise
as a result of those consequences in COVID-19 survivors.

The following tutorial provides background regarding
the potential for cognitive communication impairment as a
sequela of surviving critical, severe illness due to COVID-19
infection. Although data are emerging daily about survivors,
this novel coronavirus is too new to provide direct knowl-
edge for clinical decision making in speech-language pathol-
ogy. For now, SLPs in the field are responding to each
patient’s symptoms, and referrals are largely for dysphagia,
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though there are reports in the ASHA Special Interest
Group 2 forum and in the interim guidance from the
World Health Organization (2020) about delirium in ICU
patients with COVID-19. Thus, evidence from similar
conditions can help to guide our practice in this pioneering
age. This review will address (a) what has been reported
about neurological insults in cases of COVID-19 infection,
(b) what is known from similar conditions in other dis-
orders, and (c) how that combined information can inform
clinical decision making. What should become clear to the
reader is that, although COVID-19 is new, the speech-
language pathology approaches to evaluation and treatment
of other populations of critical care patients are applicable.
However, SLPs have not routinely been involved in these
critically ill patients’ acute care. As such, this is a call to
action to SLPs to address the unprecedented numbers of
patients who will need their services.
Method
This tutorial’s purpose is to identify the potential for

brain injury and cognitive communication impairment in
survivors of COVID-19 infection as well as potential next
steps for evaluating and treating such impairment. Because
COVID-19 is a novel virus with limited published research
on its disease process, the potential for cognitive disorders
was also explored in other coronaviruses, as well as in sim-
ilar disorders requiring critical care. Thus, to write this
tutorial, database searches of PubMed and the Cochrane
Central Register of Controlled Trials were conducted using
the MeSH terms COVID-19 or other coronavirus infec-
tions, cognitive impairment observed following critical care
(“critical care,” “delirium,” and “post–intensive care unit
syndrome” [PICS]), and disorders for which intermittent or
chronic hypoxia is characteristic (i.e., “chronic obstructive
pulmonary disorder” [COPD], “chronic obstructive sleep
apnea” [COSA], and “mechanical ventilation”). The root
searches for each disorder were then combined with the fol-
lowing subtopic searches: “brain,” “inflammation,” “magnetic
resonance imaging,” “cytokines,” “cognition,” and “executive
function.” The role of SLPs in the evaluation and treatment
of these disorders was also queried by including the terms
speech and language. Results of the database searches were
filtered to include only those involving human participants
18 years of age or older, published in English, and including
experimental research studies and reviews. All searches were
conducted between April 8 and May 23, 2020.
Results
Potential Neurological Consequences of COVID-19

Hospitalizations for individuals testing positive for
COVID-19 (4.6% of all cases in the United States) have
primarily been in those with cough, fever, and shortness
of breath (each accounting for > 80% of cases) as well as
with gastrointestinal symptoms (in approximately 20% of
cases; Garg, 2020). Data from the origin of COVID-19
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infections in Wuhan, Hubei Province, China, indicate that,
of the 799 moderately to severely ill or critically ill patients
admitted to Tongji Hospital between January 13 and Feb-
ruary 12, 2020, 113 died and 161 recovered. On admission,
most (64%) patients who died and only 12% of recovered
patients had percutaneous oxygen saturations levels of < 93%,
and all had abnormal chest radiographs with bilateral in-
volvement in 100% of deceased and 94% of recovered
patients (Chen et al., 2020). This is not surprising given
that the first symptoms of COVID-19 identified in the
critical care literature were respiratory distress and in-
creased incidence of acute respiratory distress syndrome
in COVID-19 patients (Chen et al., 2020). Disorders of
consciousness at hospital admission were also reported in
2% of cases (Chen et al., 2020), suggesting possible central
nervous system (CNS) involvement even in the early stages.

Currently, there are only a few reports of an overtly
affected CNS in patients testing positive for COVID-19. In
such cases, the damaged brain tissue is seemingly separate
from the infection’s effects on the lungs or other organs.
For example, Poyiadji et al. (2020) reports on a woman in
her late 50s, with severe presumptive COVID-19 presenting
with cough, fever, and altered mental state. Following sev-
eral radiological assessments, she was found to have acute
necrotizing encephalopathy, a rare complication of influ-
enza and viral infections. Acute necrotizing encephalopathy
is associated with intracranial “cytokine storms” (immune
system hyperinflammatory process; Mehta et al., 2020) that
breakdown the blood–brain barrier and can result in sym-
metrical, multifocal lesions of medial temporal and tha-
lamic cortex. Recently, severe acute respiratory syndrome
coronavirus 2 also has been found in the cerebrospinal
fluid in cases of COVID-19–related encephalitis (Moriguchi
et al., 2020; Poyiadji et al., 2020). In fact, hypoxic encepha-
lopathy was reported in 20% of deceased patients in Wuhan
(Chen et al., 2020). Similar reports were seen following the
Middle East respiratory syndrome coronavirus, with pa-
tients suffering severe respiratory infection, sepsis, organ
damage, and blood clotting disorder (coagulopathy; Arabi
et al., 2015; Mogi et al., 2017; Takanashi, 2009). Interest-
ingly, some symptoms (i.e., delirium, seizures, altered con-
sciousness) following Middle East respiratory syndrome
coronavirus infections were described as “reversible” be-
cause they resolved within a month. Follow-up imaging
and assessment of mental status or cognition after dis-
charge have not been reported in those cases.

Other neurological consequences of COVID-19 may
relate to co-occurring increases in coagulation factors
(e.g., D-dimer and Fibrinogen levels), which are associated
with poor prognoses (Panigada et al., 2020; Ranucci et al.,
2020; Spiezia et al., 2020; Tang et al., 2020). This increase
in the potential for blood clotting appears to be infection
related, likely as a result of chronic inflammatory states
and formation/deposition in the lungs of excess of fibrin
(a protein activated when there is vessel wall injury to pro-
duce clotting to prevent blood loss; Weisel & Litvinov,
2017). These clotting factors appear to be spilling over into
the circulatory system, as they do in chronic obstructive
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pulmonary disease (Jiang et al., 2008) and normal aging
(Weuve et al., 2011), increasing the risk for arterial and
venous thrombi, myocardial infarctions, and cerebrovascu-
lar accidents.

Finally, COVID-19 infections may access the CNS
via breakdown of the blood–brain barrier secondary to
a cytokine storm or viral entry through the nasal mucosa.
COVID-19 infection in other cells of the body (cf. Wadman
et al., 2020) may trigger a cytokine storm, a term that was
first popularized in another epidemic—the avian H5N1
influenza pandemic (“swine flu”) of 2009—that refers to
a cascade of immune system responses (Guo et al., 2020).
Although immune system activation in the face of infec-
tion is the body’s defense mechanism, cytokine storms risk
damage to healthy tissue as a byproduct. Cytokine storms
associated with a primary lung infection can circulate cyto-
kines through the body, potentially leading to sepsis and
multiple organ failure (Tisoncik et al., 2012)—a cause of
death in the current COVID-19 pandemic (in 100% of de-
ceased patients in the study of Chen et al., 2020). Further-
more, one consequence of increased cytokine activity is a
breakdown of the blood–brain barrier, which allows the virus
to enter the nervous system. Alternatively, it has been hypoth-
esized that the unusual loss of the sense of smell (i.e., an-
osmia) in COVID-19 may be an indicator that the virus has
accessed the CNS through the olfactory nerve in the nasal
cavity (Wu et al., 2020).

Common features can be observed across coronavirus
infections, that is, COVID-19, SARS, and MERS. First,
respiratory distress leads to intermittent or chronic hyp-
oxia (reduction of oxygen delivery to the brain). Second,
each has virus-related hypercoagulability that may cause
strokes in major vessels. Third, the virus may affect the
CNS directly, either by way of direct conveyance to brain
tissue through the mucosal membranes in the nasal cavity
or by blood–brain barrier breakdown via hyperimmune
system activity. Each of these features may result in brain
injury that can affect cognition, language, or speech func-
tions in ways that are not yet evident in COVID-19 survi-
vors (see Figure 1). As such, SLPs must understand the
potential for brain injury in the thousands of U.S. cases so
that they may prepare to provide appropriate services.
To this end, the next section will focus on what is known
about the effects of these three features on brain function,
cognition, and cognitive communication as they are ob-
served in other populations.

Critical Illness Factors Associated With Cognitive
Communication Impairment
Prolonged Mechanical Ventilation

COVID-19 infection resulted in acute respiratory dis-
tress syndrome (ARDS) in 100% of deceased patients in
Wuhan (Chen et al., 2020). ARDS is the rapidly progressing
life-threatening respiratory failure associated with inflam-
matory fluids flooding the alveoli and limiting oxygen de-
livery to organs (Stam et al., 2020). ARDS, unrelated to
COVID-19, has a mortality rate of 25%–40% (Mikkelsen
Ram
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et al., 2012). Although ARDS was reported in fewer re-
covered than deceased patients, 16% of recovered patients
in Wuhan were on mechanical ventilation during their hos-
pital stay. Similar data are not yet available for deceased
and recovered patients in the United States.

Cognitive dysfunction is often a consequence of ARDS,
along with a host of other potential impairments resulting
in reduced quality of life (Denke et al., 2018). In fact, cogni-
tive impairment is estimated in 70%–100% of patients re-
quiring mechanical ventilation and persists in approximately
20% of those 5 years later (Herridge et al., 2016; Wilcox
et al., 2013). Impaired cognitive function may arise due to
prolonged duration of hypoxia or mechanical ventilation
(Mart & Ware, 2020). What remains unclear is whether the
chronic reduction in oxygenated blood over the course of
a COVID-19 infection, even in those not requiring mechan-
ical ventilation, may also contribute. Thus, a look at other
conditions with intermittent hypoxia may provide some
clues about the potential outcomes.

Intermittent Hypoxia
Two conditions demonstrating cognitive impairment

secondary to intermittent hypoxia are COPD and COSA.
COPD is characterized by intermittent hypoxia with comor-
bid cardiovascular disease and low baseline oxygen satura-
tion (< 88%, resting hypoxemia). Chronic hypoxemia can
alter neurotransmitter function, and its presence is highly
correlated with domain general cognitive deficits evidenced
by performance on mental status screening (Thakur et al.,
2018; Wen et al., 2018). Changes in neurological function
are often observed in individuals with pulmonary edema or
injured lungs, and vice versa, suggesting a synergistic rela-
tionship between these functions (Stevens & Puybasset, 2011).
The severity of COPD and mental status impairment is as-
sociated with reductions in gray and white matter volume
in prefrontal cortex, medial temporal lobe structures, thala-
mus, and caudate/striatum (Yin et al., 2019). However,
these brain changes are not associated with arterial partial
pressure of oxygen or blood oxygen saturation, suggesting
that hypoxia alone may not be the cause.

COSA is also characterized by intermittent hypoxia,
though the periods of inadequate oxygenation are brief.
Apnea is defined as a reduction in respiratory amplitude
of > 80% for 10 s or longer during overnight polysomno-
graphy (Ayalon et al., 2010; Harper et al., 2013; Kumar
et al., 2014; Lutsey et al., 2016). Cognitive impairment is
fairly common in untreated moderate-to-severe COSA,
with particular deficits in attention, specifically vigilance,
acquisition of new memories, visuospatial abilities, and
executive functions (Otero et al., 2019). These deficits fre-
quently co-occur with mood disorders. Changes in cogni-
tion and mood in COSA are associated with reductions
or adaptations of gray and white matter brain tissue (cf.
Castronovo et al., 2014; Joo et al., 2013; Kumar et al.,
2014; Lin et al., 2016; Rosenzweig et al., 2016; Torelli
et al., 2011) as well as alterations of task-related (Ayalon
et al., 2010; Castronovo et al., 2009; X. Zhang et al., 2011)
and resting-state (Park et al., 2016; Yaouhi et al., 2009;
age: Cognitive Communication Impairment After COVID-19 1823
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Figure 1. The syndrome likely to be seen following critical care for COVID-19 infections, post–intensive care unit syndrome, is the result of
chronic or intermittent hypoxia, hyper–immune system activity, and/or hypercoagulability as a result of the effect of the virus on the body.
Each of these may cause damage to the parts of the brain that are associated with cognition and mood, which in turn may result in cognitive
communication impairment, as described in more detail in MacDonald (2017).
Q. Zhang et al., 2015) brain function. A coordinate-based
meta-analysis of brain imaging findings in COSA indicates
a convergence of brain tissue changes in the right amyg-
dala and anterior insula, which are integral to brain net-
works essential for sensory perception, emotion (anger,
fear, happiness), interoception (air hunger [dyspnea], sex-
uality), and memory (Tahmasian et al., 2016).

Hypercoagulability
Virus-associated hyperinflammation is associated with

risk for blood clotting or sepsis-induced coagulopathy in
the lungs, legs, and brain (Hess et al., 2020). Venous and
arterial thrombotic complications are estimated in as many
as 31% of COVID-19 patients (Klok et al., 2020); there-
fore, an influx of critically ill stroke patients with this pan-
demic is likely. As in other instances of stroke, physicians
treating COVID-19 cases are considering the use of tissue
plasminogen activator and other anticoagulants (Klok
et al., 2020) but are aware of the complexity of the cases
given the two other features—hyperimmune activity and
hypoxia.

Delirium
Delirium is a cytokine-mediated activation of micro-

glia and astrocytes associated with acute brain dysfunction.
It is characterized by quickly developing fluctuations in at-
tention (focused, sustained, or shifting) and awareness (orien-
tation) and may also involve cognitive disturbance (“The
DSM-5 Criteria, Level of Arousal and Delirium Diagnosis,”
2014, p. 5). Importantly, this fluctuation is particularly
characteristic of delirium and not seen in dementia or other
forms of cognitive impairment (Hopkins & Jackson, 2006).
Delirium occurs in up to 70% of critically ill older adults
in ICUs (Wang et al., 2018), and its presence and du-
ration is the strongest risk factor for the persistence of
cognitive impairment following recovery. Its presentation
1824 American Journal of Speech-Language Pathology • Vol. 29 • 182
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is often accompanied by myopathy or polyneuropathy due
to long-term debilitation in an ICU, along with psycho-
logical comorbidities (anxiety, depression, and posttraumatic
stress disorder [PTSD]; Mart & Ware, 2020). Premorbid
cognitive impairment is associated with the likelihood of
further impairment after delirium, but even in those with
little or no impairment at baseline, delirium independently
predicted poorer outcomes (Francis & Kapoor, 1992).
Thus, the illness-related features that result in delirium
likely alter brain function.

There are at least four subtypes of delirium (Girard
et al., 2018) associated with separable mechanisms of action.
These include the following:

1. hypoxic: secondary to chronic or intermittent hypoxia;

2. septic: secondary to cytokine-mediated organ and
brain damage due to microglial activation;

3. metabolic: secondary to renal or hepatic dysfunc-
tion; and

4. sedative related: secondary to use of medications in
critical care.

These causative mechanisms alter the brain in differ-
ing ways. For example, positive end-expiratory pressure–
induced impairment of cerebral venous outflow and systemic
return can result simultaneously in increased intracranial
pressure and reduced blood flow to the brain (Sasannejad
et al., 2019). Cytokine activation of microglia may result
in increased permeability of the blood–brain barrier and
accumulation of amyloid-β (Sasannejad et al., 2019). All
four delirium subtypes may result in transient or permanent
changes in brain function, resulting in cognitive impairment
months and years later.

Delirium is further characterized by hyperactive, hypo-
active, or mixed states. The hyperactive state is characterized
by anxious or agitated behavior with increased psychomotor
1–1832 • November 2020
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activity, whereas the hypoactive state presents as depres-
sion or sedation with decreased psychomotor activity.
Importantly, the more common hypoactive state may be
easily missed or dismissed in the emergency department
or ICU (Han et al., 2009). Delirium risk factors are largely
weighted on premorbid and comorbid disease (e.g., visual
or hearing impairment, cerebrovascular disease, terminal
illness), though age, male gender, and previous alcohol
or drug use or abuse increase the risk (Wilber & Ondrejka,
2016).

Presence and duration of delirium in critical illness
are predictive of cognitive impairment 12 months after dis-
charge. This persistence of cognitive symptoms, along with
the inability to carry out activities of daily living, is termed
post-ICU syndrome (PICS; Colbenson et al., 2019). PICS
is seen in several critical illnesses and is associated with
unmitigated delirium (Kotfis et al., 2020). A multicenter
study of a large cohort of critically ill patients identified
that hypoxic and sedative-related subtypes of delirium
were associated with PICS, evidenced by poor performance
on the global cognitive scores of the Repeatable Battery
for the Assessment of Neuropsychological Status (RBANS;
Randolph, 1998) at 3 months and 1 year postdischarge
(Girard et al., 2018). Septic delirium also predicted RBANS
scores at the 1-year follow-up. Importantly, study partici-
pants tended not to have an isolated subtype of delirium.
That is, a patient who is critically ill with COVID-19 in-
fection may have systemic inflammatory activity with the
potential for sepsis and may also be sedated during pro-
longed mechanical ventilation.

To date, there are not reports about cognitive out-
comes in COVID-19 infection, but the other disorders with
similar critical illness conditions reported here lend some
predictive value. The common cognitive findings across the
disorders reviewed above are slightly difficult to specify, as
several of the investigations, particularly for COPD and
delirium, have only screened cognitive function using either
the Mini-Mental State Examination (Folstein et al., 1975)
or the Montreal Cognitive Assessment (Nasreddine et al.,
2005). These screens provide preliminary evidence of im-
pairment but do not provide specific data about affected
cognitive domains. Nonetheless, it is highly likely that,
consistent with PICS, COVID-19 survivors will present
with deficits in attention, memory, and executive function,
as well as psychomotor or visuospatial performance.

Potential for Comorbid Psychiatric Conditions
Psychiatric comorbidities, including PTSD, anxiety,

or depression, are known to influence cognitive function.
Along with the cognitive and physical symptoms, PICS is
also marked by the presence of mood disorders (Marra
et al., 2018), which contribute to a person’s well-being and,
consequently, their cognitive ability. The interplay between
mood and cognitive functioning is particularly mingled early
in recovery, such that mood disorders may affect subjective
measures of cognition as well as complaints of fatigue and
perceptions of quality of life (Brück et al., 2019).
Ram
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Furthermore, the presence of any mood disorder will
make the diagnosis of delirium more complicated because
individuals with depression or PTSD will present with cog-
nitive symptoms associated with that mood disorder. For
example, memory impairments in major depressive disor-
der are well documented (Ahern & Semkovska, 2017), as
are attention and executive function deficits in PTSD
(McKinnon et al., 2016), and intrusive memories are com-
mon in both populations (Payne et al., 2019). Although
PTSD, anxiety, and depression are beyond an SLP’s
scope of practice, their potential impact on the presenta-
tion of cognitive communication impairment following
COVID-19 infection is critical for SLPs to recognize.
When these factors are suspected, referral to appropriate
psychological services is warranted (Paul-Brown &
Ricker, 2002). Although treatment for these mood dis-
orders will not be a focus of speech-language therapy,
the impact of these disorders on cognitive communication
must be understood and addressed (cf. Ponsford et al.,
2020).

Physical, financial, logistic, mood, and cognitive
(McIntyre et al., 2020) concerns will likely plague those
recovering from COVID-19 infection. Screening of mood
disorders is warranted throughout the continuum of care.
Though it may be under the purview of psychological ser-
vices in some settings, the entire team should make obser-
vations and note symptoms (recommendations per Brück
et al., 2019). As with many clinical populations, comorbid
psychiatric conditions can hinder intervention outcomes
when not addressed. The entire rehabilitation team should
be mindful of the “whole person,” and referrals should be
made to address psychological well-being.

Clinical Recommendations for COVID-19 Cognitive
Communication Impairment Following COVID-19

The potential cognitive outcomes for COVID-19 sur-
vivors are best characterized by PICS, along with the po-
tential for comorbid stroke. PICS is expected to be present
in an unprecedented number of COVID-19 survivors (Stam
et al., 2020) who will need care early on and throughout their
recovery. In fact, Stam et al. 2020 have initiated a call for
action to rehabilitation professionals. Two essential elements
in this call are (a) screening by an interprofessional team,
beginning early in the intensive care stay, and (b) a reliance
on systematic reviews of rehabilitation interventions for
guidance. Stam et al. stress that it is “important to turn
to…rehabilitation medicine and their multiprofessional
teams who are equipped and experienced in providing
the necessary interventions for mental, cognitive, and physi-
cal impairments of the consequences of intensive care and
mechanical ventilation” (pp. 3–4).

In response to that call, SLPs are in a unique posi-
tion to guide the treatment of cognitive communication
deficits that may be present. This tutorial’s descriptions of
COVID-19’s potential effects on the brain should illustrate
that, although COVID-19 is novel, the cognitive and lin-
guistic symptoms SLPs will observe in survivors are not
age: Cognitive Communication Impairment After COVID-19 1825
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novel. Nonetheless, the abundance of patients in critical care
units provides an opportunity for practicing SLPs to recog-
nize and broaden their role. Although there is a dearth of
evidence regarding cognitive communication impairments
in the ICU, acute, or inpatient rehabilitation settings, evidence
from outpatient settings can serve as a roadmap. Additional
guidance may come from an emerging literature on post-
traumatic amnesia/delirium and other cognitive communi-
cation symptoms often seen in traumatic brain injury, which
centers on evaluation and intervention for such impair-
ments (Ponsford et al., 2014; Steel et al., 2017).

The following recommendations address the cogni-
tive communication impairment that may be present in
COVID-19 survivors. Poststroke aphasia or communica-
tion disorders associated with right hemisphere are not
specifically addressed, though a thorough evaluation of
speech and language is recommended (see Ramsey & Blake,
2020; Vallila-Rohter et al., 2018, for suggestions). Even in
the presence of aphasia or right hemisphere communica-
tion disorder, comorbid cognitive impairment or mood
disturbances should be considered in evaluation and inter-
vention, as these comorbidities negatively influence functional
outcomes (Revet et al., 2019). Thus, SLPs are urged to
evaluate cognition and its cumulative effects on commu-
nication in COVID-19–related stroke survivors.

A recent special section on COVID-19 and Physical
Medicine and Rehabilitation in the American Journal of
Physical Medicine and Rehabilitation (Frontera, 2020) high-
lights several recommendations—objective and subjective
evaluation, interprofessional rehabilitation, patient and fam-
ily education, and consideration of comorbid conditions—
that are relevant to speech-language pathology practice.
Below is a nonexhaustive set of suggestions for cognitive
communication evaluation and intervention based on those
recommendations, along with evidence from the literature
for suggestions about implementation.

Prehabilitation Phase
The primary concern in the acute care setting, partic-

ularly in the ICU, is survival. In most cases, this will in-
volve SLPs for swallowing and feeding. However, if the
SLP in that setting also charts baseline cognitive function,
communication, and mood, then the next level of care will
be able to assess change. This is similar to that suggested
as “prehabilitation” by Silver (2020), to have wide adop-
tion of physical and psychological assessments to docu-
ment onset and development of symptoms early in critical
care. An example of implementing a common evaluation
tool for language within a health care system in acute
care is reported by Vallila-Rohter et al. (2018).

Evaluation. Administering objective and subjective
measures of cognitive function is highly recommended
throughout the stages of care—that is, pre- and rehabili-
tation (Brück et al., 2019). Subjective (self-report) measures
may indicate an interaction between psychological and
cognitive symptoms that could be predictive of mood dis-
orders, whereas objective measures can indicate more ac-
curately the presence of a cognitive impairment that could
1826 American Journal of Speech-Language Pathology • Vol. 29 • 182
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be addressed in rehabilitation. Also, subjective measure-
ments may indicate subtle or mild cognitive impairments
not detected or found to be within normal limits on objec-
tive measures, but that nonetheless differ from premorbid
function. Recommended sources for evaluation in the
ICU and acute care settings include objective mental sta-
tus screens, such as the Montreal Cognitive Assessment, or
measures more specific to delirium in critical illness and
could be administered, for example, the Confusion Assess-
ment Method for the Intensive Care Unit (CAM-ICU; Ely
et al., 2001). Assessment of alertness and agitation may
also be warranted, such as the Richmond Agitation and
Sedation Scale (RASS) scores (Wassenaar, Rood, et al.,
2018). A subjective measure to indicate the different as-
pects of cognitive function on subjective relative to objec-
tive assessments in delirium that has been used in the ICU
is the Cognitive Failures Questionnaire (Broadbent et al.,
1982; Brück et al., 2019; Wassenaar, de Reus, et al., 2018).

Screening for delirium, likely conducted by physicians
and nurses, is needed and often involves use of a rating scale
(e.g., the Glasgow Coma Scale; Teasdale & Jennett, 1974;
RASS). Additional screening for cognition is also necessary
and may be conducted using mental status screeners and
confusion assessments in the critical care setting (e.g., the
CAM [Inouye et al., 1990] or the CAM-ICU [Ely et al.,
2001]). Tracking change on such screens throughout the
continuum of care will be beneficial in understanding the
implications on cognitive impairment in recovery. Although
the SLP is not likely the service provider administering
these measures, the team of service providers (including the
SLP) should agree upon and consistently acquire these
measures to document for prehabilitation and to inform
the rehabilitation effort.

Timing of intervention in the recovery process for
cognition and communication is a primary consideration
in evaluation of cognitive impairment in critical illness.
As mentioned above, one source of delirium in the ICU is
sedating and analgesic medications that can alter cognitive
functions. Two of the seven studies reviewed by Deemer
et al. (2020) staged cognitive intervention protocols based
on the sedation levels of the participants using the RASS.
That is, patients who were unarousable or deeply sedated
were not treated, those who were moderately or lightly
sedated took part in orientation exercises only, and those
considered drowsy to alert took part in the complete inter-
vention. This staging of the intervention protocol is rea-
sonable, yielded appreciable improvement in cognitive
outcomes, and provides a guide for clinicians across settings
to begin employing diagnostics and intervention, similar
to the utility of the Rancho Los Amigos Scale (Whyte,
2011) in traumatic brain injury.

These assessments provide common pieces of infor-
mation that may be used across disciplines and setting
and some data to discuss with the patient and family. Hav-
ing the family/caregivers involved in the rehabilitation team
will also be beneficial. For example, positive outcomes are
emerging for the use of ICU diaries, completed by ICU
staff and family/caregivers, that are used after discharge to
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other units or to home, to help in clarifying for the patient
the reality of the experience (Garrouste-Orgeas et al., 2017).
These diaries have not been shown to reduce posttraumatic
stress in ICU patients but could be utilized to support orien-
tation and memory in intervention.

Intervention. Intervention approaches may be based,
for example, on the recommendations of the International
Cognitive Team (Ponsford et al., 2014; Togher et al., 2014)
and more generally on those of Sohlberg and Turkstra
(2011) for optimizing outcomes in cognitive communi-
cation intervention for SLPs. Although these recommenda-
tions are centered on service delivery in traumatic brain
injury, the same principles generally apply for managing
PICS. From the evaluation, the SLP should identify the
individual’s communication strengths and weaknesses, focus-
ing on the modalities that are best understood (auditory
or visual) and produced (verbal, written, gesture, point-
ing). Once the best mode for communicating is identified,
the interprofessional team should be informed so that in-
structions can be routinely presented and elicited in the
best modalities. This will optimize communication with the
patient and will be a starting place for interprofessional
intervention planning. For example, the intervention may
focus initially on orientation to time, place, and person to
reduce confusion. If a patient’s best modality for commu-
nication is visual, then the SLP may develop orienting
materials that can be placed prominently in the patient’s
room and used by all professionals and family members
interacting in the patient’s care. Spaced retrieval (cf. Hopper
et al., 2005) may be used as an approach to strengthen
memory for orientation facts and reinforced with all health
care providers who visit a patient.

Rehabilitation Phase Evaluation
Once a COVID-19 patient is stable and able to engage

in a longer diagnostic session, a self-report and/or informant
report rating scale that assesses executive function, in particu-
lar in a person’s day-to-day life, is warranted (e.g., Behav-
ioral Rating Inventory of Executive Function–Adult; Roth
et al., 2005). The Behavioral Rating Inventory of Executive
Function–Adult provides the perspective of an informant
(caregiver) who may have insight into the change in ability
relative to pre–COVID-19 that may not be as clear to the
patient yet. Next, a comprehensive cognitive communication
battery will provide a glimpse into the nature of the cognitive
impairment—executive function, memory, or attention—
and how it is affecting communication (e.g., RBANS or
Cognitive–Linguistic Quick Test; Helm-Estabrooks, 2018).
Alternatively, the NIH Toolbox (Gershon et al., 2013) is a
compendium of psychometrically sound standardized assess-
ment tools with a large normative data set and is adminis-
tered on an iPad. The NIH Toolbox Cognitive and Emotion
batteries have published normative data (e.g., Akshoomoff
et al., 2014) that are built in to the assessment that will pro-
vide results immediately.

At this point in recovery, consideration for social
communication may also be important to determine if
and how a cognitive communication impairment or mood
Ram
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disorder may be affecting relationships. For this, the La
Trobe Questionnaire (Douglas et al., 2000) is a standard-
ized measure with extensive normative data that has been
used in several neurogenic communication disorders. Al-
though the La Trobe Questionnaire is primarily a social
communication measure, it taps into several behaviors
that are reliant on cognition and language (e.g., memory
deficits, disinhibition/impulsivity, providing insufficient in-
formation, word-finding difficulty), as listed by the authors
(Douglas et al., 2000).

Any of these assessments will provide data regard-
ing potential deficits in attention and working memory,
episodic memory, word list learning, visuospatial processing,
and executive functions. They will provide vital information
in determining strengths and weaknesses across cognitive
domains that can guide decision making for cognitive com-
munication intervention, as well as for advising modifica-
tions for other service providers. For example, the findings
will inform the clinician about the information to provide
for patient and family education, in which modalities to
provide that information (verbal or written instruction),
and the appropriate interventions.

Intervention: Need for Interprofessional
Rehabilitation Approaches

Interprofessional rehabilitation, beginning early and
continuing throughout the acute hospital stay, is essential
in the care for individuals with PICS. Several randomized
controlled trials are currently underway focusing on combi-
nations of physical and cognitive training (cf. Fuke et al.,
2018; Kondo et al., 2017; Wang et al., 2018), though most
of these are being conducted by investigators in critical care
medicine and not specific to the rehabilitation approaches
that may be most advantageous over time. The data on in-
terprofessional intervention approaches for delirium high-
light the importance of early physical mobility to potentially
improve at least the short-term physical concerns in PICS
(Fuke et al., 2018; Kondo et al., 2017; Maheswaran et al.,
2020). There are very few cognitive intervention trials for
delirium or individuals in critical care in the literature (cf.
for posttraumatic amnesia and cognitive communication
impairment in Steel et al., 2017; Togher et al., 2014), with
only seven reported in a recent systematic review (Deemer
et al., 2020). That review concludes that there is insufficient
evidence to indicate its use for PICS. Deemer et al. 2020
categorized the intervention strategies in these studies as
either training (repeating standardized tasks), stimulation
(group activities to enhance cognitive and social functioning),
or rehabilitation (individualized approaches to improving
functional abilities). Most of the studies were considered
stimulation or a combination of training + stimulation and
thus did not address rehabilitation. Furthermore, in all of
these studies, there was poor description of the intervention
procedures with lack of adequate experimental design to
indicate generalizability/transfer of treatment effects. None-
theless, the effects on outcome measures tended to be posi-
tive, providing support for the idea that early rehabilitation
can reduce the incidence of delirium in critically ill patients.
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Of concern is that, in all of the studies of cognitive inter-
ventions in PICS reviewed by Deemer et al., none involved
SLPs. This is a shortcoming in the field that needs atten-
tion, particularly as COVID-19 is increasing the numbers
of patients who will benefit from the unique knowledge
and specialization in cognitive communication impairment
that SLPs have.

Although the SLP referrals may be requested to assess
postextubation effects on voice or dysphagia (Brodsky et al.,
2020), it is imperative to recognize the potential for cogni-
tive communication impairment and need for modifications
of recommendations as part of the intervention plan. For
example, if a patient has postextubation vocal trauma and
has PICS, it may be that instructions and demonstrations
utilized as part of the voice therapy will need to be written
and practiced with high numbers of repetition, improving
compliance to therapy procedures, or a patient may be more
compliant with a medication schedule or exercise regimen
if each is entered into a personal device with alarms as
reminders with simple, written instructions. These modi-
fications are reliant on the SLP identifying the modalities
most effective for each patient. Last, rehabilitation should
be continued in outpatient or at home—either in person
or by telepractice (Lew et al., 2020).

Conclusions
With the COVID-19 pandemic comes a high like-

lihood of unprecedented numbers of survivors who may
suffer from cognitive impairment. This is because the body’s
reaction to this novel coronavirus includes lung infection,
which reduces the capacity of the lungs to provide sufficient
oxygen for the organs, including the brain, to function
optimally—dyspnea or hypoxia. The body also reacts to
this infection with a hyperimmune response, creating a
cytokine storm in which tissue, including brain tissue, may
be damaged. Finally, the infection may result in increasing
blood clotting factors in the body (hypercoagulation), which
may result in emboli that can damage the brain in a conse-
quent cerebrovascular accident. Importantly, these results
are not unique to COVID-19 and are seen in many critical
care illnesses, but the number of patients who will suffer
these effects is unprecedented.

SLPs need to be aware of the potential for cognitive
communication impairment and be a part of the rehabilita-
tion team that is working to document and treat it. Diag-
nostic and intervention approaches should begin as early
as possible in critically ill COVID-19 patients. That is, it
should begin when patients are alert and only lightly sedated.
Diagnostics should include objective and subjective mea-
sures of cognition as well as evaluation of mood. A primary
focus of diagnostics is to document the presence or absence
of impairment throughout the continuum of care, as well
as to identify the level of impairment in each domain of
cognitive functioning (orientation, processing speed, visuo-
spatial processing, attention, memory, executive function)
and how these affect the ability to communicate. This
information will guide interactions with providers on
1828 American Journal of Speech-Language Pathology • Vol. 29 • 182
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the health care team as well as aid in planning inter-
vention. Importantly, SLPs are essential to identifying
the effects of cognitive impairment on communication
early in patient care, providing recommendations to the
patient, family, and interprofessional team to optimize
communication of patient education and therapeutic
goals.
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