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WHO Post-COVID-19 Case Definition

Persistent cognitive dysfunction:
• Reduce quality of life 
• Limit participation in rehabilitative 

interventions 
• Hinder return to work efforts 

-11- 
 

Table 3. A definition of post COVID-19 condition 

 
 

Post COVID-19 condition occurs in individuals with a history of probable or confirmed SARS-
CoV-2 infection, usually 3 months from the onset of COVID-19 with symptoms that last for at 
least 2 months and cannot be explained by an alternative diagnosis. Common symptoms 
include fatigue, shortness of breath, cognitive dysfunction but also others* and generally have 
an impact on everyday functioning. Symptoms may be new onset following initial recovery from 
an acute COVID-19 episode or persist from the initial illness. Symptoms may also fluctuate or 
relapse over time. 
 
A separate definition may be applicable for children. 
 
Notes: 
There is no minimal number of symptoms required for the diagnosis; though symptoms involving 
different organs systems and clusters have been described.   
*A full list of described symptoms included in the surveys can be found in Annexes 2 . 
 
Definitions: 
Fluctuate – a change from time to time in quantity or quality. 
Relapse – return of disease manifestations after period of improvement. 
Cluster – two or more symptoms that are related to each other and that occur together. They are 
composed of stable groups of symptoms, are relatively independent of other clusters, and may 
reveal specific underlying dimensions of symptoms (32). 

 

 
  

WHO/2019-nCoV/Post_COVID19_condition/Clinical_case_definition/2021.1
N Engl J Med 2021; 385:577-579

Est. to be >15 million cases of 
“long-COVID-19”

• Mean age 40s-50s
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JH PACT: Johns Hopkins Post-acute COVID-19 Team
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Objective: The aim was to conduct a review on the literature on objective cognitive

impairment in patients after COVID-19.

Methods: We performed a literature review and searched Ovid Medline in February

2021 based on a PECO scheme.

Results: Twelve articles met all inclusion criteria. Total patient sample was <1,000.

All studies on global cognitive function found impairment, ranging from 15 to 80%

of the sampled patients. Seven studies on attention and executive functions reported

impairment, with varying results depending on sub-domain and different tests. Three

out of four studies reported memory difficulties, with two studies reporting short-term

memory deficits. Although results indicate possible language impairment, only one study

used domain-specific language tasks. Two out of four studies on visuospatial function

did not report any impairment.

Conclusion: Patients with recent SARS-CoV-2 infection appear to experience global

cognitive impairment, impairment in memory, attention and executive function, and in

particular verbal fluency. Based on the current results, we recommend clinicians to

evaluate the need for cognitive assessment of patients with a recent COVID-19 infection,

regardless of the severity of the disease, treatment methods and length of ICU stay. We

need studies with larger sample and control group.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causes the coronavirus disease
19 (COVID-19). It first appeared in Wuhan, Hubei, China (1), and then spread to the rest of the
world, making it a pandemic. The virus belongs to the Coronaviride family. Over the past 10 years,
there have been two other coronavirus epidemics that caused severe infections: the severe acute
respiratory syndrome (SARS-CoV) epidemic in 2003 (2) and theMiddle East respiratory syndrome
(MERS-CoV) (3). COVID-19 was reported to be primarily a lower respiratory tract disease, and
common symptoms included fever, cough, and shortness of breath (1). At the same time, the
severity varies, ranging from asymptomatic or very mild symptoms, such as a cold or pneumonia,
to very severe symptoms and acute respiratory failure insufficiency (4).

Conclude: 
Patients with recent SARS-
CoV-2 infection appear to 
experience global cognitive 
impairment, impairment in 
memory, attention and 
executive function, and in 
particular verbal fluency
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Introduction
People who have survived COVID-19 frequently complain of cognitive dysfunction, which has been
described as brain fog. The prevalence of post–COVID-19 cognitive impairment and the association
with disease severity are not well characterized. Previous studies on the topic have been limited by
small sample sizes and suboptimal measurement of cognitive functioning.1 We investigated rates of
cognitive impairment in survivors of COVID-19 who were treated in outpatient, emergency
department (ED), or inpatient hospital settings.

Methods
We analyzed data in this cross-sectional study from April 2020 through May 2021 from a cohort of
patients with COVID-19 followed up through a Mount Sinai Health System registry. Study participants
were 18 years or older, spoke English or Spanish, tested positive for SARS-CoV-2 or had serum
antibody positivity, and had no history of dementia. Participant demographic characteristics (eg, age,
race, and ethnicity) were collected via self-report. Cognitive functioning was assessed using well-
validated neuropsychological measures: Number Span forward (attention) and backward (working
memory), Trail Making Test Part A and Part B (processing speed and executive functioning,
respectively), phonemic and category fluency (language), and the Hopkins Verbal Learning Test–
Revised (memory encoding, recall, and recognition). The Mount Sinai Health System Institutional
Review Board approved this study, and informed consent was obtained from study participants. The
study followed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
reporting guideline.

We calculated the frequency of impairment on each measure, defined as a z score of less than
or equal to 1.5 SDs below measure-specific age-, educational level–, and sex-adjusted norms.2,3

Logistic regression assessed the association between cognitive impairment and COVID-19 care site
(outpatient, ED, or hospital), adjusting for race and ethnicity, smoking, body mass index,
comorbidities, and depression. The threshold for statistical significance was α = .05, and the tests
were 2-tailed. Analyses were performed using SAS, version 9.4 (SAS Institute).

Results
The mean (IQR) age of 740 participants was 49 (38-59) years, 63% (n = 464) were women, and the
mean (SD) time from COVID-19 diagnosis was 7.6 (2.7) months (Table 1). Participants self-identified
as Black (15%), Hispanic (20%), or White (54%) or selected multiracial or other race and ethnicity
(11%; other race included Asian [4.5%, n = 33)] and those who selected “other” as race). The most
prominent deficits were in processing speed (18%, n = 133), executive functioning (16%, n = 118),
phonemic fluency (15%, n = 111) and category fluency (20%, n = 148), memory encoding (24%,
n = 178), and memory recall (23%, n = 170; Table 2).

In adjusted analyses, hospitalized patients were more likely to have impairments in attention
(odds ratio [OR]: 2.8; 95% CI: 1.3-5.9), executive functioning (OR: 1.8; 95% CI: 1.0-3.4), category
fluency (OR: 3.0; 95% CI: 1.7-5.2), memory encoding (OR: 2.3; 95% CI: 1.3-4.1), and memory recall
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Table 1. Characteristics of Patients Who Had COVID-19

Characteristic No. of Patients (%) (N = 740)
Time from diagnosis to baseline visit, mo, mean (SD) 7.6 (2.7)

Age, y, mean (SD) 49.0 (14.2)

Sex

Female 464 (63)

Male 276 (37)

Race/ethnicity

Black 112 (15)

Hispanic 149 (20)

White 397 (54)

Multiracial or othera 75 (11)

Educational level, y

≤12 103 (14)

>12 636 (86)

Income

<$25 000 109 (15)b

$25 000-$60 000 113 (15)

$60 000-$150 000 244 (33)

>$150 000 206 (28)

Former smoker 226 (31)

Comorbidities

Hypertension 191 (26)

Diabetes 74 (10)

Asthma 179 (24)

Cancer 72 (10)

Body mass indexc

Normal weight 273 (37)b

Overweight 212 (29)

Obese 249 (34)

Site of COVID-19 care

Outpatient 379 (51)

Emergency department 165 (22)

Hospital 196 (27)

a Other included Asian (33 [4.5%]), and the remainder
included those who reported other as race.

b The sum of the subcategories is less than 100 due to
missing data.

c Calculated as weight in kilograms divided by height
in meters squared. Normal weight is a body mass
index of 18.5 to 24.9, overweight is 25.0 to 30.0, and
obese is greater than 30.0.

Table 2. Prevalence of Cognitive Impairment After COVID-19 Infection

Cognitive domain

Impaired (z score ≤1.5), No. (%) Adjusted odds ratio (95% CI)a

Total
(N = 740)

Outpatient
(n = 379)

ED
(n = 165)

Hospitalized
(n = 196) ED vs outpatient Hospital vs outpatient

Attention 74 (10) 19 (5) 10 (6) 29 (15) 0.8 (0.3-2.0) 2.8 (1.3-5.9)

Working memory 74 (10) 30 (8) 17 (10) 29 (15) 1.0 (0.5-2.2) 1.7 (0.8-3.3)

Processing speed 133 (18) 57 (15) 21 (13) 55 (28) 0.7 (0.4-1.3) 1.4 (0.8-2.5)

Executive functioning 118 (16) 45 (12) 23 (14) 53 (27) 1.0 (0.5-1.8) 1.8 (1.0-3.4)

Phonemic fluency 111 (15) 42 (11) 25 (15) 39 (20) 0.9 (0.5-1.8) 1.5 (0.8-2.8)

Category fluency 148 (20) 49 (13) 35 (21) 69 (35) 1.8 (1.1-3.1) 3.0 (1.7-5.2)

Memory encoding 178 (24) 61 (16) 43 (26) 73 (37) 1.7 (1.0-3.0) 2.3 (1.3-4.1)

Memory recall 170 (23) 45 (12) 38 (23) 76 (39) 1.5 (0.9-2.6) 2.2 (1.3-3.8)

Memory recognition 74 (10) 34 (9) 20 (12) 25 (13) 1.5 (0.8-3.0) 1.1 (0.5-2.4)

Abbreviation: ED, emergency department.
a Adjusted for race and ethnicity, smoking history, body mass index (calculated as weight in kilograms divided by height in meters squared), comorbidities, and depressive symptoms.
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Background: There is a limited understanding of the
cognitive and psychiatric sequelae of COVID-19 during the
post-acute phase, particularly among racially and
ethnically diverse patients. Objective:We sought to
prospectively characterize cognition, mental health
symptoms, and functioning approximately four months
after an initial diagnosis of COVID-19 in a racially and
ethnically diverse group of patients. Methods: Approxi-
mately four months after COVID-19 diagnosis, patients in
the Johns Hopkins Post-Acute COVID-19 Team
Pulmonary Clinic underwent a clinical telephone-based
assessment of cognition, depression, anxiety, trauma, and
function. Results: Most Johns Hopkins Post-Acute
COVID-19 Team patients assessed were women (59%) and
members of racial/ethnic minority groups (65%). Of 82
patients, 67% demonstrated$1 abnormally low cognitive
score. Patients requiring intensive care unit (ICU) stays
displayed greater breadth and severity of impairment than
those requiring less intensive treatment. Processing speed
(35%), verbal fluency (26%–32%), learning (27%), and

memory (27%) were most commonly impaired. Among all
patients, 35% hadmoderate symptoms of depression (23%),
anxiety (15%), or functional decline (15%); 25% of ICU
patients reported trauma-related distress. Neuropsychiatric
symptoms and functional decline did not differ by post-ICU
versus non-ICU status andwere unrelated to global cognitive
composite scores. Conclusions: At approximately 4 months
after acute illness, cognitive dysfunction, emotional distress,
and functional declinewere commonamong a diverse clinical
sample of COVID-19 survivors varying in acute illness
severity. Patients requiring ICU stays demonstrated greater
breadth and severity of cognitive impairment than those
requiring less intensive treatment. Findings help extend our
understanding of the nature, severity, and potential duration
of neuropsychiatric morbidity after COVID-19 and point to
the need for longitudinal assessment of cognitive and mental
health outcomes among COVID-19 survivors of different
demographic backgrounds and illness characteristics.
(Journal of the Academy of Consultation-Liaison Psy-

chiatry 2021; -:-–-)

Key words: COVID-19, cognitive impairment, critical illness, depression, anxiety, functional decline.

INTRODUCTION

The potential for neuropsychiatric complications of
COVID-19 was appreciated early in the pandemic
based on observations from prior coronavirus in-
fections. Both the severe acute respiratory syndrome
(SARS) and Middle East respiratory syndrome
(MERS) epidemics were characterized by delirium,
cognitive impairment, mood disturbances, and anxiety
that persisted beyond the acute phase of illness.1

Against this background, early reports of neurologic
symptoms and delirium coupled with an ever-growing
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* Standard score mean = 100, standard deviation = 15 
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5difficult to interpret as the methods and procedures will not be
comparable and have unreliable associations with disease
processes and biomarkers. This could result in inconsistent
management guidelines, inadequate policies, and poor out-
comes for patients.

COVID-19 is a new disease. It is complex as different
(both direct infection and indirect) mechanisms, may be
responsible for neuropsychological dysfunctions. The range
and severity of neurological symptoms are varied and poten-
tially affect the entire neuraxis (Paterson et al., 2020).
Developing research protocols that appreciate this complex-
ity will have important clinical repercussions. The social
lockdowns make standard in-person neuropsychological
assessment practice difficult or impossible, even in countries
with developed neuropsychological services. While awaiting
a global vaccine and its rollout, neuropsychologists adapted
to the COVID-19 pandemic by modifying their services and
adapting their assessments using telehealth – audio or video
conferencing technologies (Bilder et al., 2020; Matchanova
et al., 2020; Postal et al., 2021). This adaptation also neces-
sitates a shift in standard methods of neuropsychological
research of patients infected with COVID-19.

Since COVID-19 is a global pandemic, we must develop
harmonized methods and procedures that are globally rel-
evant and promote health equity just as we strived to do
for HIV infection. Our recommendations must be applicable
across various settings and work in low-middle and high-
income countries. Building capacity to address such diverse
objectives is fully embraced as one of the major goals of these
recommendations.

To provide standard and harmonized neuropsychological
methods and procedures for research in patients with

COVID-19 infection and potential translation to clinical prac-
tice, we apply the following selection criteria:

A) Methods appropriate for measuring the consequences of
COVID-19, in order to:

• Measure the range and severity of COVID-19-associated
neuropsychological dysfunctions (i.e., direct and indirect
causes of COVID-19-associated neurological and psychiat-
ric symptoms).

• Differentiate neuropsychological impairment from psycho-
logical distress.

• Measure consequences at different phases of disease
(acute/infectious, subacute, chronic) that fit the require-
ments of longitudinal study design.

• Consider premorbid and comorbid effects, performance
validity, and other factors that may affect neuropsychologi-
cal performance in a manner specific to patients with
COVID-19.

B) Methods and procedures adaptable to the pandemic social lock-
down, and patients’ quarantine status, or patient’s hospitali-
zation and alertness status (e.g., ICU vs. ambulatory):

• Telehealth, computerized, remote/online, pen, and pencils
assessments options.

• Screening strategies, medium-size evaluation, comprehen-
sive assessment options.

C) Methods and procedures appropriate for international
purposes:

• Selection of tests with evidence for cross-cultural validity
or widely available instruments.

• Guidelines or other considerations to promote valid cross-
cultural test translation/adaption, as well as data fidelity.

To facilitate the implementation of the recommendations,
the context in which each harmonization level could be used
is described. Issues pertinent to required training level for

Fig. 1. The Taskforce international representation.
Taskforce includes 107 members from the following countries: USA (52 Members), Australia (15), Poland (7), Canada (5), Netherlands (5),
South Africa (4), UK (4), Spain (2), Belgium (2), Norway (2), Chile (1), Finland (1), Germany (1), Greece (1), Israel (1), Malaysia (1), Mexico
(1), Zambia (1), Portugal (1) [numbers correct as of February–April 27, 2021].

4 L.A. Cysique, E. Łojek et al.
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Management of Cognitive Dysfunction

International Neuropsychological Society recommendations 
for the assessment of neurocognition, olfaction, taste, mental 
and psychosocial health 
• Screen for subjective cognitive difficulties 

• Ask about changes in attention, concentration, memory, and word finding
• Patient-reported outcome instruments 

• Patient’s Assessment of Own Functioning; PAOFI

• Screen for objective cognitive difficulties 
• Screening instruments 

• MoCA
• More extensive neuropsychological assessment

J Int Neuropsychol Soc. 2021 Aug 9:1-19. doi: 10.1017/S1355617721000862
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Management of Cognitive Dysfunction

• Identify and address modifiable factors affecting cognition
• Delirium 
• Sleep dysregulation 
• Pain
• Mental health
• Polypharmacy and substance misuse 
• Poorly controlled medical comorbidities 

• Consider 
• Blood laboratory studies: CBC, CMP, B12, Vitamin D-3, TSH
• Neuroimaging 
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Management of Cognitive Dysfunction

• Pharmaceuticals 
• No medications have been shown to improve cognitive dysfunction 
post-COVID-19 

• WHO recommendations 
• Cognitive rehabilitation 
• Support patients via cognitive exercises and compensatory tools

• Encourage participation in daily activities that are meaningful

Clinical management of COVID-19 patents: living 

guidance, 25 January 2021 

Contact 
World Health Organizaton (WHO) 

Disclaimer 
This document is the update of an interim guidance originally published under the ttle “Clinical management of COVID-19: interim 

guidance, 27 May 2020". 

WHO contnues to monitor the situaton closely for any changes that may amect this interim guidance. Should any factors change, 

WHO will issue a further update. Otherwise, this interim guidance document will expire 2 years aoer the date of publicaton. 

© World Health Organizaton 2021. Some rights reserved. This work is available under the CC BY-NC-SA 3.0 IGO licence. WHO 

reference number: WHO/2019-nCoV/clinical/2021.1 

Clinical management of COVID-19 patents: living guidance, 25 January 2021 - World Health Organizaton (WHO)

2 of 109
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Management of Cognitive Dysfunction

• Have a schedule; Be active when less fatigued
• Minimize distractions
• Do one thing at a time
• Take frequent breaks; set reasonable goals; reward yourself
• Use compensatory strategies: notes, reminders, alerts
• Brain exercises 

17

Managing problems with attention,  
memory, and thinking clearly

It is very common for people who have been severely unwell, especially those 
who had a breathing tube in hospital, to experience new difficulties with attention, 
remembering things, and thinking clearly. These difficulties may go away within 
weeks or months, but for some people, they can last longer-term. 

It is important for you and your family to recognise if you are 
experiencing these difficulties, as they can have an impact on your 
relationships, daily activities, and your return to work or education.

If you experience these difficulties, these strategies may help:
— Physical exercise can help your brain recover. While this may be difficult if you 

are experiencing weakness, breathlessness, or fatigue, try gradually introducing 
gentle exercise into your daily routine. The fitness and strengthening exercises 
described earlier in this leaflet are a good place to start.

— Brain exercises, such as new hobbies or activities, puzzles, word and number 
games, memory exercises, and reading may help. Start with brain exercises that 
challenge you but are achievable and increase the difficulty as you are able. This 
is important for keeping you motivated. 

— Prompt yourself with lists, notes, and alerts, such as phone alarms, that can 
remind you of things you need to do. 

— Break down activities into individual steps to avoid feeling overwhelmed. 
Some of the strategies listed below for managing activities of daily living may also 
help you manage the impact of problems with attention, memory, and thinking 
clearly, such as adjusting your expectations and letting others help you.

https://apps.who.int/iris/bitstream/handle/10665/344472/WHO-EURO-2021-855-40590-59892-
eng.pdf?sequence=1&isAllowed=y

https://apps.who.int/iris/bitstream/handle/10665/344472/WHO-EURO-2021-855-40590-59892-eng.pdf?sequence=1&isAllowed=y
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• Attention 
• Direct-attention training and meta-cognitive strategy training

• Memory 
• Internal (imagery, etc.) and external (notes, alarms) compensatory strategies 

• Language 
• Pragmatic conversational skills, etc. 

• Executive functioning 
• Meta-cognitive strategies (self-monitoring, self-regulation), explicit performance 

feedback
• Comprehensive neuropsychological rehabilitation

• Multimodal, computer-assisted cognitive retraining; emphasize patient-centered 
goal setting

ACRM Cognitive Rehabilitation Manual: Translating Evidence-Based Recommendations into 
Practice

SYSTEMATIC REVIEW

Evidence-Based Cognitive Rehabilitation: Systematic
Review of the Literature From 2009 Through 2014

Keith D. Cicerone, PhD,a,b Yelena Goldin, PhD,a,b Keith Ganci, PhD,c
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Abstract
Objectives: To conduct an updated, systematic review of the clinical literature, classify studies based on the strength of research design, and
derive consensual, evidence-based clinical recommendations for cognitive rehabilitation of people with traumatic brain injury (TBI) or stroke.
Data Sources: Online PubMed and print journal searches identified citations for 250 articles published from 2009 through 2014.
Study Selection: Selected for inclusion were 186 articles after initial screening. Fifty articles were initially excluded (24 focusing on patients
without neurologic diagnoses, pediatric patients, or other patients with neurologic diagnoses, 10 noncognitive interventions, 13 descriptive
protocols or studies, 3 nontreatment studies). Fifteen articles were excluded after complete review (1 other neurologic diagnosis, 2 nontreatment
studies, 1 qualitative study, 4 descriptive articles, 7 secondary analyses). 121 studies were fully reviewed.
Data Extraction: Articleswere reviewed by theCognitiveRehabilitationTask Force (CRTF)members according to specific criteria for study design and
quality, and classified as providing class I, class II, or class III evidence. Articles were assigned to 1 of 6 possible categories (based on interventions for
attention, vision and neglect, language and communication skills, memory, executive function, or comprehensive-integrated interventions).
Data Synthesis: Of 121 studies, 41 were rated as class I, 3 as class Ia, 14 as class II, and 63 as class III. Recommendations were derived by CRTF
consensus from the relative strengths of the evidence, based on the decision rules applied in prior reviews.
Conclusions: CRTF has now evaluated 491 articles (109 class I or Ia, 68 class II, and 314 class III) and makes 29 recommendations for evidence-based
practice of cognitive rehabilitation (9 Practice Standards, 9 Practice Guidelines, 11 Practice Options). Evidence supports Practice Standards for (1)
attention deficits after TBI or stroke; (2) visual scanning for neglect after right-hemisphere stroke; (3) compensatory strategies for mild memory deficits;
(4) languagedeficits after left-hemisphere stroke; (5) social-communication deficits after TBI; (6)metacognitive strategy training for deficits in executive
functioning; and (7) comprehensive-holistic neuropsychological rehabilitation to reduce cognitive and functional disability after TBI or stroke.
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Dysautonomia Management

• Identify underlying causes
• Blood laboratory studies (CMC, CMP, TSH)
• In-office evaluation for orthostatic hypotension or referral to tilt table 
testing

• Tailor treatment to the symptoms
• Education, hydration, increasing salt intake, compression stockings
• Breathing techniques – diaphragmatic, pursed-lip, boxed breathing
• Consideration of midodrine, fludrocortisone, or Beta-blockers for 
hyperadrenergic POTS 

Vance et al. J Am Board Fam Med. 2021 Nov-Dec;34(6):1229-1242. 
10.3122/jabfm.2021.06.210254
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Dysphagia & Dysphonia Management  

• Guidelines emphasize modifications to minimize COVID-19 
transmission risk 

• Lack of treatment studies reporting efficacy for treatment of 
dysphagia or dysphonia after COVID-19

• WHO recommended patient self-management strategies include:
• Talk frequently but do not strain the voice, hum, vocal rest when needed
• Sip water, remain hydrated
• Steam inhalation 
• Sit and remain upright when eating or drinking 
• Concentrate and consume slowly 
• Try different consistencies 

https://apps.who.int/iris/bitstream/handle/10665/344472/WHO-EURO-2021-855-40590-59892-
eng.pdf?sequence=1&isAllowed=y

https://apps.who.int/iris/bitstream/handle/10665/344472/WHO-EURO-2021-855-40590-59892-eng.pdf?sequence=1&isAllowed=y
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Cognition, Dysautonomia, Dysphagia & 
Dysphonia Post-COVID-19 
• Lack of empirically supported rehabilitation approaches 
• We continue to need more research to determine:
• The trajectory of cognitive changes, dysautonomia, dysphonia and 
dysphagia post-COVID-19

• Predictors of persistent symptoms
• The care needs of patients and their families
• What are the most effective rehabilitative interventions? 
• Administered to which patients?
• And at what point in the recovery process? 

Thank you

TVannor1@jh.edu

mailto:TVannor1@jh.edu

