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• Over 20% of healthcare professionals 
report symptoms of depression and 
anxiety

• Almost 40% of healthcare workers 
experience sleeping difficulties and/or 
insomnia

• Rates of anxiety and depression were 
higher for female healthcare workers 
and nursing staff

• Milder mood symptoms are common 
and screening should aim to identify 
mild and sub-threshold syndromes



POTENTIAL MENTAL HEALTH CONSEQUENCES OF COVID-19

• Short-term: Among people hospitalized with SARS or MERS - more than 25% experienced 
symptoms such as poor concentration, confusion and rapid fluctuations in mood – signs 
of possible delirium

• Early data on COVID-19 indicate similar findings
• Long-term: Increases in depression, anxiety, self-harm, and suicide

• During SARS epidemic in 2003:
• 30% increase in suicide in those aged 65 years and older
• ~50% of recovered patients remained anxious
• 6 months after infection,  15% had significant depression, 15% had an anxiety disorder, 19% 

had chronic fatigue, 30% had PTSD
• 29% of health-care workers experienced probable emotional distress

• Increases in domestic violence, child abuse (with less reporting of it), substance abuse, 
and gambling

• Loss of loved ones, grieving, PTSD
• Stress from social isolation, loss of financial resources, and repeated media consumption 

regarding pandemic



• 36.4% of all patients (and 45.5% of severely ill 
patients) had neurological manifestations, including

• Loss of taste and smell

• Muscle weakness

• Seizures

• Hallucinations

• Stroke

• Evidence from animal and human studies on other 
coronaviruses that brain infection can occur

• Brainstem and thalamus may be particularly 
vulnerable 

• Effects on respiratory function better understood 
than effects on neurocognitive and emotional 
functioning

• Some brain effects may be delayed

What About Direct Effects on CNS?





RESEARCH PRIORITIES I – MH ASSESSMENT 

• Monitoring increases in prevalence of mental health and neurological problems and disorders

• Identifying highest-risk populations, typically
• Socially and economically disadvantaged groups

• Older people and those with medical comorbidites

• People with disabilities

• Front-line health care workers

• Children 

• People with pre-existing mental health conditions

• People with neurodevelopmental disabilities

• Validity of data from digital assessment apps

• Identification of cohorts, and population studies are needed



RESEARCH PRIORITIES II - TREATMENT

• Effectiveness of remote mental health interventions led by a 
MH professional

• Effectiveness of digital mental health apps

• Effective ways to build and/or maintain resilience and wellness 
skills during social isolation

• Methods to maximize adherence to medical advice during 
pandemic while minimizing harm to the mental health of 
individuals

• In-person and remote methods to prevent depression and 
anxiety increases among health care workers

• Effectiveness of methods to prevent toxic and potentially fatal 
cleaning practices



RESEARCH PRIORITIES III – CNS EFFECTS OF COVID-19 ON MH
• Neuropsychiatric effects of COVID-19 still mostly unknown

• Short-term (direct, and via neuroinflammation)

• Long-term (e.g., Spanish flu pandemic leading to post-encephalitic Parkinsonism)

• BUT, closely related SARS and MERS coronaviruses are both neurotropic and neurotoxic, and caused mental 
health and neurological disorders

• Infrastructure is needed to study both short- and long-term effects of COVID-19 on brain and mental health

• Research needed on mechanisms of COVID-19 brain infection (neuronal, vascular?) and on its effects

• Effects on the retina (a part of the CNS) have been observed, with reversable breakdown of the blood-retina barrier 
due to neuroinflammation, and so retina could serve as a model

• Biomarkers of these mechanisms and effects are needed!

• Databases of neuropsychological findings, psychiatric symptoms and diagnoses, and outcomes are needed

• A BIOPSYCHOSOCIAL APPROACH is critical for research on COVID-19, integrating

• Brain and other systemic function, psychological factors, and environmental/demographic factors

• Other
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CDC Data for the USA – June 17th 2020



A quick note on annoying nomenclature

Disease 

Coronavirus Disease 
(COVID-19)

Virus

Severe Acute Respiratory 
Syndrome Coronavirus 2 
(SARS-CoV-2)



COVID-19 is not a binary outcome disease!
• There is a strong tendency to think of just two possible outcomes –

mortality or survival.
• But as with most things in life, there is a large gray zone in between.
• Survival is of course great, but for many, it’s just the beginning of a 

long road and life may never look quite the same again.
• Asymptomatic disease is also good, but does asymptomatic really = 

no deleterious outcomes?



• About half of hospitalized coronavirus patients experience 
neurological symptoms including dizziness, difficulty concentrating, a 
loss of smell and taste, seizures, strokes, and weakness, according to 
a new review of research published in the Annals of Neurology.

https://www.sciencealert.com/coronavirus
https://onlinelibrary.wiley.com/doi/abs/10.1002/ana.25807


University of Strasbourg (March 3rd to April 4th)

• 58 patients admitted to the hospital (Median Age of 63)
• 49 of 58 (84%) showed clinically meaningful neurological signs
• 11 individuals received an MRI scan - All showed perfusion anomalies
• 3 of these individuals showed MRI evidence of acute stroke

• Of 45 patients discharged, fifteen (33%) showed dysexecutive
syndrome consisting of inattention, disorientation, or poorly 
organized movements in response to command.

Helms et al., 2020



Does the Corona Virus actually get into the brain?



Anosmia and COVID-19



A 25-year-old female radiographer with COVID-19. Signals indicate viral infection (arrow) in the right 
gyrus rectus, which helps process smell signals.

Politi et al., 2020



Hyperintensity in the olfactory bulbs



Brains in a dish - Spheroids
• 350 micrometers in diameter, they are about the size of the eye of a 

housefly and are just visible to the human eye



Brains in a dish (Spheroids)

Thomas Hartung, 
C. Korin Bullen, 
Helena Hogberg
and colleagues 
at Johns Hopkins University

Important caveat – no Blood Brain Barrier



What about Vertical Transmission?
• Should we be worried about the effect of the virus on the unborn fetus?
• 15% of pregnant women with Covid-19 show severe disease (Lloken et al., 2020) 

– compare that to a rate of about 2% in women in this age bracket (18-49)

• 2nd Trimester infections from the initial surge will be coming to term between July and September
• We won’t see the first offspring “infected” during the first trimester until October through December



Things we Neuroscientists are worried about
• We have yet to see whether there are implications for babies born to 

mothers who contracted COVID-19 in their first and second trimesters 
– these children haven’t been born yet. 

• But we do have very recent evidence that it can be transmitted 
vertically.  Vivanti and colleagues (Paris Saclay University Hospital) 
have presented a case study showing infection in a newborn, with 
evidence for neurological findings



Protecting our most vulnerable.


