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The distribution and overlap of
different types of ‘brain fog’ experience

in 141 first person descriptions

McWhirter et al., JNNP, 2022

Brain fog



Cognition and MRI in post-COVID

N = 50 patients with neurological post-COVID

• Mean age: 44.0 years, 80% female
• Time since COVID-19: 8 ± 3 months
• Subjective cognitive impairment
• Recruiment via post-COVID outpatient clinic at the Dept. of Neurology at Charité

N = 50 sex-, age- and education-matched healthy controls

• Mean age: 42.5 years, 81% female
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Psychosocial outcome

Heine et al, eClinical Medicine, 2023



Basal ganglia & Thalamus
Atrophy & impaired microstructural integrity

Heine et al, eClinical Medicine, 2023
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Cohort
• All PCR+ invited
• 03/2020 – 02/2021
• >6 months after infection
• N = 1000 

Controls
• N = 1000 



Hartung et al, eClinical Medicine, 2022

Post-COVID Fatigue Cognitive deficits



Hartung et al, eClinical Medicine, 2022

Post-COVID Fatigue Cognitive deficits



Predictors: 
post-COVID fatigue

• Number of acute COVID symptoms
• Depression disorder
• Female gender
• Younger age
• Any neuropsychiatric disease

Predictors: 
post-COVID cognitive deficits

 Older age
 Shorter education
 Any neuropsychiatric disease
 Male gender

Hartung et al, eClinical Medicine, 2022



Longitudinal Study

• All PCR+ invited
• >6 months after infection
• Baseline: n ~ 3300 
• Follow-Up: n ~ 900



Longitudinal Study

Patients with relevant fatigue
at baseline (FACIT < 31; n = 
401)

 significant improvement
with large effect size

Hedges‘ g = 0.74, p < 0.001



Longitudinal Study

Hedges‘ g = 1.19, p < 0.001
Patients with relevant 
cognitive deficits at baseline
(MoCA < 26; n = 230)

 significant improvement
with large effect size



Conclusion

• Post COVID syndrome is associated with deficits of attention, 
memory, executive function

• Structural MRI shows reduced volume & impaired microstructural
integrity of basal ganglia and thalamus in assocation with fatigue in 
Post COVID syndrome

• Population-based study: high prevalence of fatigue and cognitive
impairment, with significant improvement at follow-up one year later
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