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Supplementary Figure 1 - PRISMA diagram of study selection process

Domain-Specific Impairment in Low Quality Studies Colours
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Supplementary Figure 2: Number of studies that assessed given domains finding impairment

Multibox plots of the number of studies assessing a given domain (grey) and the numbers of those studies reporting different proportions of their patient populations affected. Pale yellow represents
the number of studies that reported impairment in their population but did not specify proportion, and the remaining colours indicate the proportion of the patient population reported as affected.
This is trichotomised into 1-25% affected (yellow), 25-50% affected (orange) and over 50% affected (red).
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Supplementary Figure 3: Heatmap of impairment per domain across all low quality studies, weighted by cohort size.

Studies are ordered and weighted by population size. 1 row = 5-100 patients , 2 rows = 101-500 patients, 3 rows = >501 patients.

Grey colour represents a study that either did not test a primary domain at all, or if it was tested the outcome was not reported at all. Studies that report percentage of patients
impaired are categorised as 0% of patients impaired, 1-25% of patients impaired, 26-50% of patients impaired and >50% of patients impaired, as per Table 1. If a study reported

impairment but did not report detailed outcomes, such that percentage of patents affected could not be inferred or calculated, the colour yellow has been used to represent
impairment (of unknown degree).
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Supplementary Figure 4: Radar plot of meta-analysed SMDs for primary cognitive domains of patients post COVID-19 disease and healthy
controls
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Supplementary Figure 5a-c: Study Risk of Bias Tables
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D4: Bias due to outcome measurement.
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Supplementary Figure 6: Prognostic Study Risk of Bias



Standard Error

Funnel Plot of Studies Examining the Impact of COVID-19 on Executive Function
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Standard Error

Funnel Plot of Studies Examining the Impact of COVID-19 on Learning and Memory
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Standard Error
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Funnel Plot of Studies Examining the Impact of COVID-19 on Complex Attention

Observed Outcome



Supplementary Figure 7A-E: Forest plots of studies examining the impact of COVID-19 illness on subsequent outcomes on tests assessing
(A) executive function (B) learning and memory (C ) perceptual motor function (D) language and (E) complex attention

Effect Size Confidence Number of Heterogeneity (%)
(SMD) Intervals studies
Executive Function -0.4531 -0.5901 - -0.3160 *** <0.0001 9 9.1
Learning and -0.5513 -1.0903 --0.0124 *0.045 7 92.62
memory
Perceptual Motor -0.6979 -1.1299 - -0.2260 **0.0015 6 87.08
Function
Language -0.5421 -0.8610--0.2233 **%0.0009 5 61.28
Complex Attention -0.5422 -0.6815 - -0.4030 *** <0.0001 6 0

Supplementary Table 1: Summary of meta-analysis of standardised mean differences between patients post COVID-19 and healthy controls *
denotes p <0.05, ** denotes p< 0.01, *** p <0.001

Supplementary Table 2: outline of study characteristics



Study Countr | Single Setting at Control Tim | Inclusion Number of | Num | Number of Numbe | Gender Neurological | Ethnicity Education Age Time from
y or point of group ing and post ber patients by r of complicatio level (years, | (mean infection —
multic | assessment used of exclusion COVID-19 of location patient ns of mean (SD) (SD) days (mean
entre stu Criteria participant | cont treated s by COVID-19 or unless unless (SD) unless
dy s rols metho pre-existing stated) stated) stated
d of cognitive
COVID- impairment/
19 neurological
diagno conditions
sis
Mattio | Italy Single Discharged/r | No NR older than 215 0 Hospitalised Laborat | Male: No exclusion | NR 12 (5-18) ITU: 60 120
lietal emained in control 18 years, (not ITU): ory 48% criteria. (9.9)
2022 community who had 76% confir Female: Non-IT
if never been ITU (not | med: 52% U:46.9
admitted previously and V): 4% 100% (9.4)
affected by ITU (I and V):
symptomati 20%
c COVID-19
(confirmed
diagnosis by
means of a
positive
resultona
molecular
nasopharyn
geal swab).
They were
enrolled in
an

observation
al study,
aimed at
prospectivel
y evaluating
the health
status after
COVID-19
and were all
examined a
mean of 4
months
after
diagnosis.




Vanno
rsdall
etal
2021

USA

Single

Rehabilitatio
n facility and
remained in
community
if never
admitted

No
control

July
202
0_
Jan
uar

202

Acute illness
from
COVID-19
requiring
248 hours
of ITU care
or ongoing
pulmonary
and/or
rehabilitatio
n needs at
the time of
hospital
discharge or
(2)
persistent
symptoms
at4-6
weeks after
acute
infection
without
hospitalizati
on. Residual
symptoms
prompting
referral
included
persistent
pulmonary
issues,
dyspnea,
dysautonom
ia, fatigue,
cognitive
complaints,
pain, and
other
nonresolvin
g symptoms
after
COVID-19
infection

82

Community/
Hospitalised
(not ITU):
42%

ITU (not |
and V)

ITU (I and V)
ITU (land V
not stated):
58%

Laborat
ory
confir
med:
100%

Male:
42%
Female:
58%

Presenting
with
persistent
symptoms
and no
exclusion
criteria.

White:
35%
Asian: 2%
Black:
54%
Hispanic:
9%

14.7 (3.1)

545
(14.6)

1265
(70.1)




Mend
ezetal
2021

Spain

Single
centre

Discharged

No
control

rch
to
Apr

202

Inclusion:
Diagnosed
with
COVID-19
via PCR,
referred to
the
COVID-19
outpatient
clinic

Exclusion:
patients
aged = 85 or
< 18 years,
non-Spanish
speaking
subjects,
nursing-ho
me
residents,
pre-existing
dementia/c
ognitive
brain injury
with
cognitive
sequelae,
alcohol/sub
stance use
disorder
and
previous
major
psychiatric
disorders.

179

Hospitalised
(not ITU):
81%

ITU (not |
and V): 6%

ITU (I and V):

13%

Laborat
ory
confir
med:
100%

Male:
59%
Female:
41%

Patients
presenting
with
subjective
symptoms.
Excluded if
significant
comorbidity
or
pre-existing
cognitive
impairments

NR

Median
(IQR): years
in
education

11 (8-16)

<50:
29.1%
50-69:
52.5%
>70:
18.4%

60 (30)

Dini et
al
2021

Italy

Multic
entre

Discharged

No
control

NR

Patients
recovering
from
COVID-19
hospitalizati
on who
required

77

Hospitalised
(not ITU):
58%

ITU (not |
and V) 33%

ITU (I and V):

9%

Laborat
ory
confir
med:
100%

Male:
74%
Female:
26%

No exclusion
criteria

NR

NR

Range:
22-77

150




different

types of
oxygen/vent
ilation
therapy
Graha USA Single Discharged SARS-Co Ma NR 100 Community: Laborat | Male: No White: NR 43.2 5.27 (1.83)
m et al Centre V-2 y 100% ory 30% significant 88% (11.3) months
2021 patients and confir Female: difference Black: 6%
with No med: 70% between Asian 2%
post-acu ve 50% cohorts American
te viral mb Clinicall Indian or
syndrom | er y Alaskan
e 202 suspect native:
0 ed: 1%
50% Other: 3%
Bogole | Russia Single Community No Not | Participants 100 Community Laborat | Male: Pre-existing NR NR 49,71+ 5.4 months
pova Centre control stat | aged 22 to (not further ory 59% Cognitive 11,10
etal ed 71 years specified):10 | confir Female: impairment
2021 who have 0 med: 41% in 33%
had 100
COVID-19
5.4 months
ago.
Inclusion
criterion:
cognitive
complaints,
fatigue, and
emotional

disturbance
s.

No
exclusion
criteria




Ferruc Italy Single Discharged No Feb | patients 38 Hospitalised Laborat | Female Not NR 12.4(3.2) 54.5 132.9
cietal centre controls rua hospitalized (not further ory 29% reported if (12.6) (36.6)
2021 ry for specified): confir Male: pre-existing
to SARS-CoV-2 100% med: 71% cognitive
Apr | infection 100% impairment
il in various present or
202 | non-intensiv COoVID-19
0. e COVID-19 related
units neurological
symtoms
present
Jaywa USA Single Required No Apr | Inclusion 57 Hospitalised Laborat | Female: Included White: NR 64.5 43.2(19.2)
nt et al centre | rehabilitatio control il to (1) (not further ory 25% patients 39% (13.9)
2021 n but now July | hospitalized specified): confir Male: with known Asian:
discharged 202 | foracute 23% med: 75% cognitive 19%
0 COVID-19 ITU (land V): | 100% dysfunction Black:
(2) 77% (4%) 12%
medically Hispanic:
stable but 28%
with Mixed
impairment race/Oth
in mobility er: 2%
and/or
activities of
daily living
necessitatin
g transfer to
acute
inpatient
rehabilitatio
n

(3) referred
for
neuropsych
ological
evaluation
for
assessment
of
suspected
cognitive
dysfunction
and to guide
rehabilitatio




n/discharge
planning,

Aiello
etal
2021

Italy

Single
centre

Discharged
or remained
in
community
if never
admitted

No
control

NR

Data from
fifty-four
COVID-19-re
covered
patients
referred to
ICS
Maugeri,
IRCCS Pavia
(Northern
Italy) have
been
retro-specti
vely
collected

50

Mildly
symptomatic
:4.5%
Mild-to-mod
erate: 13.6%
Moderate-to
-severe:
81.8%

NR

Female:

14%
Male:
86%

Included
patients
already at
risk of
cognitive
decline

NR

10.9 (3.1)

66.5
(9:9)

70.5 (34.4)

Henne
ghan
etal
2021

USA

Single
Centre

Discharged
or remained
in
community
if never
admitted

No
control

Jan
uar
y to
Feb
rua
ry

202

Adults aged
21-75 years
who tested
positive for
COVID-19,
or
presumed
positive by
the medical
team, were
willing

and able to
complete
remote data
collection
(cognitive
testing;
questionnai
res) and
who spoke
English or
Spanish
were
included.
Persons
with a
pre-COVID-1

52

Mild
illness:56%
Moderate
illness: 37%
Severe
illness: 6%
Critical
iliness: 1%

Laborat
ory
confir
med:
100%

Female:

79%
Male:
21%

Persons with
a
pre-COVID-1
9 diagnosis
of significant
neurological
disorders
were
excluded.

White:
71%
Other:
29%

GED/high
school: 6%
Associates:
8%
Bachelors
degree:54%
Graduate
degree:
15%

Some
college:
10%
Unknown:
7%

37.2
(12.1)

120 (95)




9 diagnosis
of

significant
neurological
disorders
were
excluded.
Bonizz Italy Single Rehabiliatio No NR met 12 Hospitalised Laborat | Female: No patients NR 7.3(3.3) 71.3 90
ato et centre | n control COVID-19 (not further ory 42% had (10.0)
al diagnostic specified): confir Male: previous
2021 criteria and 100% med: 58% dementia
after the 100% but one had
acute phase some
of the degree of
disease memory
have been impairmen.
moved to Four
the patients had
rehabilitativ CVA during
e unit. acute phase
of illness
Exclusion
criteria
were
disorders,
which pre-
cluded
answering
to the tests,
such as
delirium,
aphasia, or
overt
dementia.
Hosp Germa | Single Discharged No Apr | A positive 29 Hospitalised Laborat | Female: Patients NR 13.2 (3.0) 65.2 29.6
etal ny centre | or control ilto | SARS-CoV2 (not ITU): ory 32% presented (14.4)
2021 rehabilitatio Ma RT-PCR 76% confir Male: with new
n centre y result ITU (not | med: 68% neurological
202 | from and V) 14% 100% symptoms
0 nasopharyn ITU (I and V):
geal swabs, 10%
age >18
years and

presentatio




n of

at least one
newly
acquired
neurological
symptom.

Manto
vani et
al
2021

Italy

Single
centre

Discharged
or remained
in
community
if never
admitted

No
control

Feb

(a) age
18-65
years; (b) no
history of
neurological
cerebrovasc
ular,
psychiatric
dis-

orders, or
substance
use
disorders
that might
interfere
with
cognition;
(c) >
6-month
follow-up
after
SARS-CoV-2
infection;
(d) negative
nasopharyn
geal swab
test; and (e)
no history
of fatigue
before
SARS-CoV-2
infection.

37

Community:
9%
Hospitalised
(not

ITU): 68%
ITU (land V
not
specified):
23%

Laborat
ory
confir
med:
100%

Female:
34%
Male:
66%

no history of
neurological
cerebrovasc
ular,
psychiatric
dis-

orders, or
substance
use
disorders
that might
interfere
with
cognition;

NR

12.9 (3.4)

51.9
(10.9)

6.1(0.3)
months




Rota Italy Single Rehabilitatio | No NR Excluded if 23 Hospitalised Laborat | Female: No patients NR 9 (5) 64 (12) >42
etal centre | n control visual or (not further ory 70% with
2021 hearing specified): confir Male: pre-exisiting

impairment, 39% med: 30% neurological

non-native ITU (land V): | 100% disease

speaker, 61% included or

illiterate, those that

premorbid developed

neurological neurological

disease, sequlae of

premorbid CovID-19

critical

iliness of

develop

neurological

complicatio

ns during

the acute

phase of

COVID-19
Hellgre | Swede | Multi Discharged No NR included all 35 Hospitalised Laborat | Female: No patients NR <9:29% 59 median
netal n centre control patients (not further ory 20% with 9-12: 42% (51-66) (IQR)
2021 (n=734) specified): confir Male: pre-existing >12:29% median | 142

with a 43% med: 80% cognitive (IQR) (120-167)

laboratory-c ITU (not | 100% syndromes

onfirmed and V)): 3%

COVID-19 ITU (I and V): Patients

diagnosis 54% invited for

admitted to assessment

hospital for if reporting

COVID-19 in post

the total COVID-19

population symptoms

of Region impacting

Ostergétla on quality of

nd, Sweden, life

during the

period 1

March to 31

May 2020.

Excluded

cases

with the

following




characteristi

cs: (1)
severe
pre-existing
comorbiditi
es (such as
dementia or
under
palliative
care)
Goura France | Single Discharged No Ma SARS-CoV-2 100 Hospitalised Laborat | Female: NR NR NR 60 >30
ud et centre control rch infection (not further ory 29% (49.5-7
al and | discharge specified): confir Male: 1.5)
2021 Apr | from 69% med: 71% median
il tertiary ITU (land V 100% (IQR)
202 | university not stated):
0 hospital 31%
Becker | USA Single Discharged No Apr | were 18 740 Community: Laborat | Female: No known White: £12:14% 49.0 7.6(2.7)
etal centre | or remained control il years or 51% ory 63% history of 54% >12: 86% (14.2) months
2021 in 202 | older, spoke ED only: 22% | confir Male: dementia Asian:
community O0to | Englishor Hospitalised med: 37% 28%
if never Ma Spanish, (not further 100% Black:
admitted y tested specified): 15%
202 | positive for 27% Hispanic:
1 SARS-CoV-2 20%
or had Mixed
serum race/Oth
antibody er: 11%
positivity,
and had no
history of
dementia.
Albu Spain Single- | Post-ITUand | No NR Inclusion: 30 ITU ( not Laborat | Male: Presenting NR NR 54 103
etal centre | Non-ITU control adults >18 further ory 63% with (43.8-2 | (93-116)
2021a years with specified): confir Female:3 persistent 62)
persistent 54% med: 7% symptom.
symptoms Hospitalised 100% Excluded
COoVID-19 (not further pre-existing
Exclusion specified): comorbiditie
criteria 46% s
were:
previous

neurological




, psychiatric
or severe
medical
condition;
persistent
symptoms
of
confirmed
COVID-19
without
indications
for
rehabilitatio
n

Di
Pietro
etal
2021

Italy

Single-
Centre

Rehabilitatio
n

No
control

y-S
ept
em
ber
202

Inclusion
criteria:
patients
who
needed,
besides the
rehabilitatio
n program,
an extensive
neuropsych
ological
evaluation
during
hospitalizati
on;
diagnosis of
COVID-19
infection
Exclusion
criteria:
patients
with
delirium
present or
antipsychoti
¢ therapy

12

ITU (I and V):
100%

Laborat
ory
confir
med:
100%

Male:
58%
Female:4
2%

Not
excluded if
pre-existing
cognitive
impairment.
Presented
with severe
rehabilitatio
n needs.

NR

8.125

64.0 +
13.7

>30




Negrin | Italy Single Discharged No Ma NR 9 Hospitalised Laborat | Male: No exclusion | NR 10 (5-18y 60 42.3
ietal centre control rch (not ITU): ory 66.7% criteria range) (21-77y
2021 3 45% confir Female: range)
and ITU (land V): | med: 33.3%
Apr 55% 100%
i8,
202
0
Albu Spain Single Patients NR Jun Inclusion 43 Community: Laborat | Male: Presenting NR NR 52 130+ 48
etal centre | referredto 8 e criteria 23% ory 55.8% with (11.4) days
2021b weeks of and | were: adults Hospitalised confir Female: persistent
multidiscipli Dec | >18years (not ITU): med: 44.2% symptoms
nary em with 21% 100% but with no
rehabilitatio ber | neurological ITU (land V pre-existing
n 202 | , cog- not stated): cognitive
0 nitive and 56% impairment
musculoskel or other
etal co-morbiditi
sequelae es
and
persistent
symptoms
of COVID-19
infection
(>3 months
after initial
symptoms)
confirmed
by either
PCR or
serology.
Exclusion
criteria
were:
previous
neurological

, psychiatric
or

severe
medical
condition




Bouts Belgiu Multic | Discharged NR Ma COVID-19 45 ITU (land V): | Laborat | Male: No exclusion | NR NR 63(11) 6 months
etal m entre rch ARDS 100% ory 64% criteria
2021 to survivors, confir Female:
Jun admitted to med: 36%
e ITU during 100%
202 | 2020 spring
1 outbreak
Henrie | France | Single Discharged NR NR All ARDS 10 ITU (not NR Male: No exclusion | NR NR Mean, 3 months
etal centre patients further 80% criteria range
2021 admitted to specified): Female: 60
ITU 100% 20% (52-73)
Donda France | Single Discharged No Sep | inclusion: a 62 ITU (not Laborat | ITU Included NR ITU ITU 3-9 months
ine et centre control te diagnosis of further ory Male: patients 14.35(2.56) | 52.19
al mb COVID-19 specified): confir 52% with post Community | (8.72)
2022 er confirmed 50% med: Female: COovID-19 14.84 (2.24) | Commu
202 | with Community: 100% 48% subjective nity
Oto | subjective 50% cognitive 43.90
Dec | cognitive Communi | complaints. (10.92)
em complaints ty Excluded
ber | Exclusion: (i) Male: patients
202 | severe 32% with
1 pneumonia Female: significant
following 68% comorbiditie
COVID-19 S
(ii) the
presence of
asthma,
unstable
coronary
heart
disease,
uncontrolle
d diabetes
or

hypertensio
n,
encephalitis
,or
epilepsy;
(iii) a history
of head
injury ora
brain




tumor; (iv)
the

presence of
a major
psychiatric
condition
(v)
dementia
Voruz Switze | Single Discharged No Ma Inclusion: 121 ITU (land V): | Laborat | Male: Excluded NR Mean 56.69 222.46
etal rland centre control rch Patients 20% ory 68% patients education (10.41) (42.93)
2022 202 | who had an Hospitalised confir with history level: 2.65
Oto | infection (non-ITU): med: Female: of (0.54)
Ma confirmed 40% 100% 32% neurological
y by PCR Community: disorders
202 | Exclusion: 40% and other
1 A history significant
of comorbiditie
neurological s
issues,
psychiatric
disorders,
cancer and
neurodevel
opmental
pathologies,
Ferruc Italy Single Discharged No NR Patients 76 ITU (land V): | Laborat | Male: 55% of NR <8 years: 56.24 5 months
cietal centre control hospitalised 9% ory 74% patients 29% (12.1) and 12
2022 with Hospitalised confir reported 9-13 years months
COVI-19 >18 (not med: Female: subjective 43%:
years old otherwise 100% 26% cognitive >13 years:
specified): impairment 28%

91%




De
Pemill
eetal
2022

France

Single
centre

Discharged

No
control

Apr

202
1to

Inclusion: >

Admission
to the ITU
for SARS
due to
COVID-19
with need
for
mechanical
ventilation
with
tracheal
intubation
between
discharged
toa
post-ITU
medical unit
within our
institution.

Exclusion:

prolonged
stuporous
state after
ITU
discharge;
focal
neurological
deficit to
avoid any
potential
associated
acute
vascular
disease

13

ITU (I and V):
100%

Laborat
ory
confir
med:
100%

Male:
62%

Female:
38%

Excluded
patients
with
neurological
complicatio
ns. No
patient had
a pre-ITU
cognitive
complaint

NR

Secondary
school or
higher: 69%

Primary
school: 31%

Median
(IQR):
62
(51-68)

3 months




Delgal Spain Single Discharged No NR Inclusion: 50 ITU (land V): | Laborat | Male: Attending NR 13.58 (4.01) | 51.06 9.12 (3.46)
do-Alo centre control Cognitive 8% ory 26% clinic for (11.65) months
nso et complaints ITU (not | confir new
al temporally and V): 2% med: Female: cognitive
2022 related with Hospitalised 100% 74% issues.
the (non-ITU): Excluded
SARS-CoV-2 26% patients
infection.. Community: with
Exclusion: 1) 64% pre-existing
Any neurological
cognitive or
complaint psychiatric
before conditions
COVID-19;
2) History of
any
neurological
disorder
potentially
associated
with
cognitive
impairment;
3) Active
psychiatric
disorder or
previous
psychiatric
disease
Braga Brazil Single Discharged No Apr Inclusion: 614 ITU (land V): | Laborat | Male: Patients NR 5-8:5% 18-39: 8 months
etal centre control il 10.6% ory 27% seeking 9-11: 6% 23% (4.3)
2022 202 COV_ID_IS ITU (not | confir treatment 12-15:35% | 40-59:
110 | Survivers and V):6.7% | med: Female: for cognitive 16+: 54% 62%
Jan who sought Hospitalised 100% 73% issues. 60+
uar treatmer]t. (not ITU): However, 15%
y .for cognitive 16% excluded
202 Issues Community: pre-existing
2 Exclusion: 66.6% neurological
a) cognitive
decline,
stroke, TBI,
and any
other

neurological




condition
with
compromise
d cognitive
function
existent
before the
COVID-19
diagnosis, b)
severe past

depression
Garcia- | Spain Single Discharged No July Inclusion: 63 ITU (not Laborat | Male: Presenting NR 14.4 (3.1) 51.1 187 (99)
Sanch centre control 202 ' further ory 37% with
(a) having P . -
ezetal 0to specified): confir cognitive
2022 ma | had 23.8% med: Female: complaints.
y COVIdD_19>1 Hospitalised | 100% 63% Excluded
202 S :n . (not ITU): patients
1 referred for 28.5% with existing
neuropsych . .
. Community: neurological
ological 47.7% or
assessment R
psychiatric
after -
conditions
reporting
subjective
cognitive
complaints;
and.
Exclusion:
documente
d medical
history of
neurological
or
psychiatric
conditions
before the

infection




Schind USA Single Discharged No NR Patients 94 ITU (not NR Male: Presenting NR N9%R Mean Mean
ler et centre control presenting further 33% with (range): | (range) 234
al to the specified): subjective 50 (40-509)
2022 University 4% Female: cognitive (21-75)
of Hospitalised 67% complaints
Pennsylvani (not ITU): toa
a 26% specialist
Neuro-COVI Community: clinic
D-19 Clinic 70%
(PNCC)
Lauria Italy Single Discharged No Apr | Patients 100 ITU (land V): | Laborat | Male: Presenting NR 12.7 (8.7) 73.4 96.5 (45.3)
etal centre control il presenting 15% ory 65% for post (6.1)
2022 202 | to Hospitalised confir COVID-19-1
Oto | post-acute (not ITU): med: Female: 9 clinic. No
No outpatient 73% 100% 35% exclusion
ve service for Community: criteria
mb patient’s 12%
er recovering
202 | from
0 COVID-19
and over 65
years of age
Jennin Irelan Single Discharged No NR Inclusion: 108 ITU (not Laborat | Male: Experiencing | NR Completed 46.3 324.4
gsetal | d centre controls further ory 29% post third-level (10.3) (184.5)
2022 aged 18 specified): confir COvVID-19 education:
years or 3.7% med: Female: fatigue. No 69%
older; (ii) a Hospitalised | 100% | 71% exclusion of NR: 31%
self-reporte (not ITU): pre-existing
d history of 17.6% conditions
_SARS—_COV-Z Community:
infection; 78.7%
(iii)
experiencin
g prolonged
symptoms
such as

fatigue; (iv)
able to
mobilise
independen
tly, with or
without an
aid; (v) able
to transfer




independen
tly or with
minimal
assistance
of one
person from

a lying to
standing
position;
and (vi) able
to provide
informed
consent.
Ferran USA Multi Discharged No NR Exclusion: 60 Hospitalised Laborat | Male: Excluded NR 16.0 41.4 209.3
do et centre control Persons (not ITU): ory 32% patients (13.5) (133.5)
al with a prior 12% confir Female: with known
2022 diagnosis of Community: med: 68% neurocogniti
a major 88% 100% ve disorder.
neurocognit Included
ive disorder, patients
traumatic seeking help
brain injury for
with loss of subjective
consciousne cognitive
ss, complaints
uncorrected
visual/heari
ng deficits,
intellectual
disability, or
unstable
psychiatric
symptoms
Bunge Germa | Single Discharged No Aug | Patients 50 Hospitalised Laborat | Male: Presenting NR 15.5 50.5 29.3 weeks
nberg ny centre control ust with (not ITU): ory 44% with
etal 202 | CovID-19 20% confir Female persistent
2022 Oto | presenting ITU (not med: 56% symptoms.
Ma with further 100% No exclusion
rch persisting specified): criteria
202 | symptoms 22%
1 to Community:
outpatient 58%

clinics




Voruz
etal
2022

Switze
rland

Multic
entre

Discharged

No
control

NR

Inclusion:
Recruited
via
admission
lists or from
COVID-19-C
OG cohort
with
confirmed
COVID-19
infection
6-9 months
prior

Exclusion:

history of
neurological
or
psychiatric
disorders
cancer,
neurodevel
opmental
pathologies,
pregnancy
and age
above 80
years.

102

Hospitalised
(not ITU):
33%

ITU (I and V):

23%
Community:
54%

Laborat
ory
confir
med:
100%

Male:
44%
Female
56%

Excluded if
history of
neurological
or
psychiatric
disorder

NR

Level of
education
2.68 (0.50)

56.49
(9.6)

230.25
(43.83)

Calabri
aetal
2022

Spain

Single
centre

Discharged

No
control

July
202
Oto
Jan
uar

202

Inclusion:
referred for
neuropsych
ological
assessment
after
reporting
subjective
cognitive
complaints;
and being
18 +years
old.
Exclusion: a
documente
d medical

136

Hospitalised
(not ITU):
26%

ITU (not
further
specified):
18%
Community:
56%

Laborat
ory
confir
med:
100%

Male:
36%
Female
64%

Presenting
with
subjective
cognitive
complaints.
Excluded if
history of
neurological
or
psychiatric
disorder

NR

13.6 (3.2)

51.7
(13.5)

252 (149)




history of

neurological
or
psychiatric
conditions
before the
infection.
Krishn USA Single Discharged No Sep | Inclusion: 20 Hospitalised Laborat | Male: Presenting White: 15.2 (2.6) 45 168 (69.3)
an et centre control te Patients (not ITU): ory 10% with 70%
al mb over 18 25% confir Female subjective NR: 30%
2022 er years old ITU (not | med: 90% cognitive
202 | referred for and V): 5% 100% complaints.
0 neuropsych ITU (land V): Excluded if
and | ological 10% history of
Apr | assessment Community: neurological
il due to 60% or
202 | subjective psychiatric
1 post disorder
COVID-19
cognitive
complaints
Exclusion:
major
pre-existing
neurological
conditions
and
suboptimal
task
engagement
Whites | USA Single Discharged No No Inclusion: 49 Hospitalised Laborat | Male: Presenting White: 14.47 (2.16) | 49.65 197.47
ide et centre control ve outpatients (not ITU): ory 16% with 80% (12.43) (53.20)
al mb diagnosed 4% confir Female: subjective Black: 4%
2022 er with ITU (not | med: 84% cognitive Latino:
202 | CovID-19 and V): 8% 100% complaints. 4%
0 who were ITU (land V): No exclusion | Asian: 2%
and | referred for 18% criteria
Jun a Community:
e neuropsych 70%
202 | ological
1 evaluation
for
clinical/trea

tment




planning

purposes in
the context
of cognitive
concerns
following
COVID-19
infection
Damia Brasil Single Discharged No Ma Inclusion: 424 Hospitalised Laborat | Male: Excluded if NR Nil: 4.5% 55.7 207 (20.4)
no et centre control rch All patients (not ITU): ory 52% pre-existing Incomplete (14.2)
al 202 | discharged 51.5% confir Female: dementia or elementary
2022 0 from ITU (not | med: 48% severe school:
and | hospital and V): 98.6% intellectual 33.4%
Sep | after 19.4% High disability Elementary
te treatment ITU (land V): | clinical school:
mb for 30.1% suspici 11.1%
er COVID-19 at on/CT: Incomplete
202 | single 1.4% high school:
0 centre 6.6%
Exclusion: High
Pre-existing school:
dementia or 27.8%
severe Incomplete
intellectual bachelor:
disability 4.7%
Bachelor:
8.0%
Post-gradua
tion: 4%l
Holds UK Single Discharged No Aug | NR 205 ED and Laborat | Male: No White: NR 38.3 Median
worth centre control ust discharged: ory 83.4% exclusions 83.3% (range) 24
etal 202 45% confir Female: BAME: weeks
2022 0 Hospitalised med: 16.6% 16.7% (17.1-34.0)
and (not ITU): 68%
Apr 21% High
il ITU (not | clinical
202 and V): 2% suspici
1 ITU (land V): | on/CT:
2.9% 32%
Community:

29.1%




Costas | Spain Single Discharged No Apr | Adult 58 ITU (I and V Laborat | Male: Excluded NR Primary: 67 (9) 180
-Carrer centre control il patients not ory 71% patients 8.6%
aetal 202 | who were specified): confir Female: with Secondary:
2022 Oto | admitted to 100% med: 29% pre-existing 21%
Dec | the 100% neurodegen Graduate/P
em Intensive erative ostgraduate
ber | Care Unit conditions level: 69%
202 | (ITU) for Unknown:
0 SARS-CoV-2 1.4%
infection.
Exclusion:
insufficient
language
proficiency,
terminal
disease and
previous
neurodegen
erative
disease
Mazza Italy Single Discharged No Apr | Inclusion: 226 Hospitalised Laborat | Male: Did not NR 12.5 (4) 59 (13) 90
etal centre control il Clinical and (not further ory 66% exclude
2021 202 | radiological specified): confir Female: patients
Oto | findings 78% med: 34% with
Jun | suggestive ED and 100% pre-existing
e of COVID-19 discharged: neurological
202 | pneumonia 22% , cognitive
0 at the or
admission psychiatric
to the conditions
Emergency
Department
with
confirmed
PCR.
Exclusion:

Under 18




Huang
etal
2022

China

Single

Discharged

Healthy
controls

Feb
rua
ry

202
0 _
Apr

202

COoVID-19
diagnosis,
discharged
between
feb and april
2020, >18
years of
age,
willingness
and ability
to undergo
MRI
scanning

Exclusion:
Structural
abnormality
on MRI,
severe
psychiatric
disease,
severe
somatic
disease,
drug abuse,
history of
TBl or
surgery or
brain
structural
abnormality
e

22

21

Hospitalised
(not ITU):
64%

ITU (land V
not stated):
36%

Laborat
ory
confir
med:
100%

Male:
50%
Female:
50%

Excluded if
previous
significant
comorbidity.
<50%
presenting
with non
specific
neurological
sequalae

NR

Post
COVID-19:
12 (12-16)

Controls: 12
(10.5-16)

54.14
(9.76)

Median
(1QR)
351.5
(329.8-357.
3)




Lamon
tagne
etal
2021

Canad

NR

Remained in
community
if never
admitted

Healthy
controls

Jan
uar

202
1to

rch
202

Inclusion:
age
between 18
and 60
years,
fluency in
English and,
for the
COVID-19
group, a
past
COVID-19
diagnosis
Exclusion:
Reports of
mood
irregularitie
s, cognitive
deficits;
lifetime
history of
chronic or
serious
medical,
neurological
or hormonal
disturbance
s, current or
past
alcohol/dru
g abuse, or
any
psychologic
al disorder

47

50

Community:
100%

Laborat
ory
confir
med:
100%

Post
COVID-19
Male:
42%
Female:
58%

Control
Male:
30%
Female:
70%

Excluded if
significant
comorbidty
of cognitive
impairment.

Post
COVID-19

White:
52%
Asian:
28%
Black:
20%
Hispanic:
16%
Mixed
race:
Other:
4%

Control:
White:
52%
Asian:
10%
Black:
16%
Hispanic:
16%
Mixed
race:
Other: 6%

Post

COVID-19:

16.1(3)

Control:
15.5(3)

Post
COVID-
19
30.80
(7.79)

Control
129.14
(9.87)

123.63
(94.71)




Zhao UK Single Remained in Healthy NR Exclusion: 53 83 Community: Laborat | Post Proportion NR No Post 163.0
etal centre | community controls Admitted to 100% ory COVID-19 | of patients significant COVID- | (128.1)
2022 if never hospital for confir Male: presenting difference 19:
admitted COVID-19 med: 60% with between 28.0

COVID-19 75% Female: residual cohorts (8.6)

symptoms Clinicall | 40% symptoms.

impacted y No exclusion Control

daily life suspect | Control criteria 29.0

Had/having ed: Male: (10.3)

severe 25% 63%

long-COVID- Female:

19 37%

symptoms
Versac Italy Single Rehabilitatio | Healthy NR inclusion 12 10 ITU (land V Laborat | Post Treated for NR Post Post 63-91
eetal centre | n controls criteria not ory COVID-19 | neurological COVID-19: COVID- range
2021 were: a) specified): confir Female complicatio 11.8 (3.5) 19: 67

absence of 100% med: 83% ns of (9.6)

neurological 100% Male: CovID-19 Control:

dis- 17% but with no 12.8(3.8) Control

orders prior pre-existing 161

to Control impairments (8.2)

COVID-19, Male:

b) absence 80%

of prior or Female:

current 20%

diagnosis

of

conditions

related to

fatigue, c)

absence of

dyspnoea or
other
long-lasting
sequelae
COVID-19 d)
absence of
anaemia, e)
no
treatment
with
corticosteroi
ds,




antihistamin
ic,
antihyperte

nsive,
diuretic, or
hypnotic
drugs at the
time of
study.
Misko Denm Single Discharged Healthy Ma Patients 29 100 Hospitalised Laborat | Post patients NR Post Post 90-120
wiak ark centre controls rch presenting (not further ory COVID-19 | were COVID-19: COVID-
etal to to a post specified): confir : excluded 14.3 (3.9) 19:
2021 Jun COVID-19 100% med: Female: due to 56.2
e respiratory 100% 41% substantial Control: (10.6)
202 | clinic Male: language 14.3 (3.0)
0 59% barriers or Control
disabilities. :56.0
Control: (6.9)
Female:5
9%
Male:
41%
Hamps | UK Multic Discharged Healthy Jan Participants 12689 6864 | Community: Laborat | Female: Included White: No 46.7 Range 30 -
hire et entre or remained controls uar | ableto 8 98.5% ory 55% patients 92.2% schooling: (15.7) 270 days
al in yto | undertake a Hospitalised confir Male: with Asian: 0.1%
2021 community Dec | clinically (not med: 45% previous 3.3% Primary/ele
if never em validated ITU): 1.2% 3% psychiatric Black: mentary
admitted ber | web-optimiz ITU (land V): | Clinicall conditions 0.3% school:
202 | ed 0.3% y and residual Hispanic: 1.9%
0 assessment, suspect symptoms 0.4% Secondary
and ed: Mixed school/high
questionnai 97% Analysis of race/Oth school:
re items markers of er:3.8% 35.4%
capturing premorbid University
self-report intelligence degree:58.6
of did not %
suspected support PhD: 4.0%
and differences
confirmed being
COVID-19 present
infection prior to
and infection.

respiratory
symptoms.




Ortelli
etal
2021

Italy

Single
centre

Rehabilitatio
n

Healthy
controls

Inclusion
criteria
were a)
almost total
resolution
of the
neurological
symptoms
resulting
from
COVID-19,
b) FRS score
>6,

c) absence
of
neurological
disorders
prior d)
absence of
prior or
current
conditions
related to
fatigue, e)
absence of
dyspnoea or
other
long-lasting
sequelae of
interstitial
COVID-19
pneumonia,
no
treatment
with
corticosteroi
ds,
antihistamin
ic,
antihyperte
nsive,
diuretic, or
hypnotic
drugs at the

12

12

ITU ( not
further
specified:
100%

Laborat
ory
confir
med:
100%

Male :
83%
Female:1
7%

No
pre-existing
symptoms
but patients
requiring
rehabilitatio
n post
COVID-19.

NR

11.83

67
9.6

11.5 weeks




time of

study.
Mattio | Italy Single A group of Healthy By NR 120 30 Community: Laborat | Post No exclusion | NR Post Post 125.92
lietal centre HCW who controls end 100% ory COVID-19 | criteria COVID-19: COVID- (12-215)
2021 had been of confir : Male: 16 (8-18) 19: weeks
previously Feb med: 25% Controls: 18 | 47.86
affected by rua 100% Female, (8-18) (26-65)
COvID-19 ry 75% Control
202 s:45.73
0 Controls: (23-62)
Male:
24%
Female,
76%
Poletti Italy Single Discharged Healthy Ma Inclusion 312 165 Hospitalised Laborat | Post Excluded if NR Post Post 1,3,6-mont
etal centre controls y criteria for (not further ory COVID-19 | presented COVID-19 COVID- hs
2022 202 | COVID-19 specified): confir : Male with 12.9443.76 19
0 survivors 100% med: 75% intellectual Control:13. 52.63
and | were clinical 100% Female disabilities 45+3.79 (8.81)
Feb | and 25% or Control
rua radiological neurological :40.57
ry findings Control: disorders (11.79)
202 | suggestive Female:
1 of COVID-19 42%
pneumonia Male:
at the 58%
admission
to the
Emergency
Department
. excluded
from the
study if they
presented
intellectual
disabilities
or
neurological

disorders




Misko Denm Single | Discharged Healthy Ma all adult 25 55 Hospitalised Laborat | Post No exclusion | Caucasian | Post Post 12 months
wiak ark centre controls rch patients (= (not further ory COVID-19 | criteria 1 75% CovID-19 COVID-
etal to 18 years) specified): confir : Male: 14.84 (3.8) 1956
2022 July | admitted 100% med: 52% Other: (10.7)
202 | with 100% Female:4 25% Control: 14
0 COVID-19 to 8% (2.7) Control
Bispebjerg :56.7
Hospital in Control (5.2)
Denmark Male:
54%
Female:
46%
Serran Spain Multic | Discharged Healthy NR Inclusion: 46 40 Hospitalised Laborat | Post Excluded NR NR Post 90-120
o-Cast entre controls ' (not further ory COVID-19 | patients COVID- (range)
Respiratory P X . . .
ro et al specified): confir : Male: with 1971
failure with "
2022 o 100% med: 37% cognitive (10.1)
cr|ter'|a Ifor 100% Female: impairment
h;)sphlta‘ 63% or those e Control
admission;
! . :52.2
i i with Motor,
radiological Control (2.3)
criteria for sensorial, or
) Male: ;
lung disease 50% intellectual
More than disability or
Female: -
90 days and 50% illiteracy
less than
120 days
since
hospital
discharge
Exclusion:
Cognitive
impairment
Motor,

sensorial, or
intellectual
disability or
illiteracy
that
prevented
performing
tests.




Ollila
etal
2022

Finlan
d

Single
centre

Discharged

Healthy
controls

rch
202

and
Dec
em

ber
202

Inclusion:
Adults aged
18 years or
older with a
confirmed
(reverse
transcriptio
n-polymeras
e chain
reaction or
antibody
testing)
SARS-CoV-2
Only
subjects
fluent in
Finnish
were
eligible.
Only
patients
with
complete
neuropsych
ological
assessment
data were
included in
the present
study

Exclusion:
prior major
neurological
diagnosis
(traumatic
brain injury,
dementia,
stroke,
Parkinson’s
disease),
developmen
tal disability,
or

165

48

ITU (not
further
specified):
51%

Hospitalised
(non-ITU):
35%

Community:
31%

Laborat
ory
confir
med:
100%

Post
COVID-19
: Male
49%
Female:
51%

Control
Male:
52%
Female:
48%

Excluded
patients
with prior
major
neurological
diagnosis
(traumatic
brain injury,
dementia,
stroke,
Parkinson’s
disease),
developmen
tal disability,
or
substantially
impaired
hearing or
vision

NR

ITU: 13.6
(2.7)
Hospitalise
d: 14.9 (2.7)
Community
:15.6 (2.1)
Control:
15.4(2.9)

Median
IQR
ITU: 59
(49-65.
3)
Hospita
lised:
57
(49-62)
Commu
nity:
44.5
(34.3-5
2)
Control
156
(49-63.
3)

209 (25)




substantially
impaired
hearing or
vision.

Andriu
taetal
2022

France

Single
centre

Discharged

Healthy
controls

NR

Inclusion:
French-spea
king
patients
with a
post-acute
COVID-19
cognitive
complaint
referred to a
memory
centre
Exclusion:
1) illiteracy,
2)
alcoholism
or severe
comorbiditi
es 3)
concurrent
neurological
and/or
psychiatric
disorders
and 4) a
history of
major or
minor NCD

46

1003

ITU (not
further
specified):
24%

Hospitalised
(non-ITU):
37%

Community:
39%

Laborat
ory
confir
med:
100%

Post
COVID-19
: Male:
23.9%
Female
76.1%

Controls
Males:
35.9%
Female:
64.1%

Excluded if
significant
comorbidity
but
presenting
with
cognitive
complaint

NR

Post
COVID-19:
Primary:
8.7%

Secondary:

30.4%
Tertiary:
60.9%

Controls:
11.4(3.2)

Post
CoVID-
19:
50.9
(14)

Control
s: 62
(11.3)

254 (90)




Morell USA Single Mixture of Patients Aug | Inclusion: 56 36 ITU (land V): | Laborat | ITU Excluded if ITU NR ITU 30 and 90
ietal centre | Discharged with ust Patients 64% ory Male: acute or White: 55.7
2022 to COPD/IL 202 | with critical confir 59% chronic 49% (12)
rehabilitatio D Oto | orsevere Hospitalised med: Female: neurological Black:
nand July | COVID-19 (non-ITU): 100% 41% or 38% Hospita
long-term 202 | attending 36% neurodegen Hispanic: lised:
care 1 outpatient Hospitalis | erative 14% 57.7
follow up ed: Male: | condition (11)
clinc 50% Hospitalis
Exclusion: Female: ed: Control
an acute or 50% 70% 66.2
chronic Black: (10.4)
neurologic, Control 20%
neurodegen Male: Hispanic:
erative, or 49% 10%
orthopedic Female:
condition or 51% Control
disease that 76%
influenced Black:
cognition or 22%
motor Hispanic:
performanc 2%
e
Cecche | Italy Single Discharged Healthy Apr | Inclusion: 49 36 ITU (not Laborat | Male: Patients NR 11.3(3.9) 60.6 2and 10
tti et al centre control il Patients further ory 75% presented (12.9) months
2022 and specified): confir with self
Ma evaluated at 4.1% med: Female: reported
y the 1—rT10nth Hospitalised 100% 25% cognitive
202 post-dischar (not ITU): complaints.
0 ge 95.9% However,
neurological .
patients
examination .
with
Exclusion: .
medical
medical .
ilinesses or
ilinesses or
substance
substance abuse that
abuse that
| could
f:ou d interfere
interfere with
with "
. cognitive
cognitive functioning
functioning;
any (other)

major




systemic,
psychiatric,
or
neurological
illnesses;
and other
causes of
focal or
diffuse brain

damage at
routine MRI
Hamps | UK Single Discharged Healthy Ma | All patients 46 120 Hospitalised NR Male: Nil exclusion | NR <College: 51 (14) 179 (62)
hire et centre controls rch admitted to (not further 42% criteria 9%
al and 202 | Hospital specified): College:28
2022 those 0 with 65% Female: %
with and | COVID-19 ITU (I and V): 58% University:3
dementi July | between 35% 7%
a 202 | who NR/Other:
0 survived 26%
and
consented

to take part
were
eligible for
this cohort
study




Ortelli
etal
2022a

Italy

Single
centre

Discharged

Healthy
controls

Jan
uar

202

and

rch
202

Inclusion:
Previous
PCR
positive,
mild form of
COVID-19
disease,
complaints
of cognitive
diffITUlties/
sense of
fatigue.

Exclusion:

prior or
concurrent
diagnosis of
neurological
, psychiatric,
endocrine,
metabolic
or
cardiopulm
onary
conditions;
(b) clinical
and/or
radiological
evidence of
COVID-19
related
pneumonia
during the
active phase
of the
disease; (c)
anaemia;
(d) current
pharmacolo
gical
treatment
with
corticosteroi
ds,

67

22

Community:
100%

Laborat
ory
confir
med:
100%

Male:
25.5%

Female:
74.5%

Presenting
to specialist
clinic with
self-reporte
d
fatigue/cogn
itive
impairment.
Excluded
patients
with
conditions
or
prescription
s that may
impact
cognitive
outcomes

NR

COVID-19:
14.1(2.7)

Control:
14.3(2.7)

CoVvID-
19:
49.7
(13.3)

Control
146.4
(14.2)

109 (77)




antihistamin
es,
antihyperte
nsives,
diuretics,
antidepress
ants,
anxiolytic or
hypnotic
drugs at the
time of
study

Crivelli
etal
2022

Brasil

Multi-
centre

Discharged

Healthy
controls

NR

Inclusion
criteria
were: a
positive
SARS-CoV2
RT-PCR
result from
nasopharyn
geal swabs,
age > 18
years, and
no
pre-infectio
n cognitive
complaint.
Exclusion
criteria
were:
significant
upper limb
impairment,
visual acuity
or visual
field
deficits,
drug use, or
psychiatric
disorders

45

45

Hospitalised
(not further
specified):
31%
Community:
69%

Laborat
ory
confir
med:
100%

Male:
56%

Female:
44%

Attending
outpatient
neurology
clinics. No
pre-existing
cognitive
complaints

NR

COVID-19:
17

Control: 17

CovID-
19: 50

Control
157

142




Appelt | Brasil Multi- Discharged Healthy Sep | Included: 53 30 Hospitalised Laborat | Male: No COVID-19 | Median Median | 3-6 months
etal centre controls te mild to (not further ory 35% pre-existing White: (IQR) (1QR) and 6-12
2022 mb moderate specified)/ confir cognitive 79.2% COVID-19: COVID- | months
er COVID-19 Community: med: Female: complaints Black: 143 19:
202 | symptoms 100% 100% 65% 16.9% (11-21) 42.3
0 who met Asian: (25-69)
and | the 3.7% Control:
Sep | COVID-19 14.8 Control
te diagnostic Control (10-22) :
mb standard, White: 37.9
er had an 80% (21-55)
202 | education Black:
1. level greater 16.7%
than nine Asian:
years, and 6.7%
could
complete
the tests
independen
tly
Excluded:
Patients
with severe
and critical
COVID-19,
history of
illness or
medication
that may
interfere
with
assessment
Shanle | USA Multic | Discharged Patients Oct | Inclusion: 40 16 Hospitalised Laborat | Male: Mixture of NR NR 50.5 Weeks 16.1
yetal entre with obe | either (not ITU): ory 32% patients (26.25)
2022 pre-exist | r preexisting 7.5% confir with
ing 202 | ornew Community: med: Female: pre-existing
neurolog | Oto | neurological 92.5% 97.5% 68% and new
ical Oct | condition, Clinicall neurological
conditio obe | positive y complaints
ns r COVID-19 suspect
202 | testor high ed:
1 clinical 2.5%

likelihood




Rubeg Italy Single Discharged Healthy Ma Inclusion: 33 12 Hospitalised NR Male: Excluded if NR NR Range 12 months
a etal centre controls rch Discharged (not ITU): 73% pre-existing 49-80
2022 202 | fromITU 52% neurological
0 and medical ITU (not Female: or cognitive
and | wards after further 27% condition
Ma treatment specified):
y for 48%
202 | COVID-19-
0 Exclusion:
age <18
years,
previous
diagnosis of
cognitive
impairment,
previous
diagnosis of
neurological
disorder, on
drugs
altering
sleep
architecture
Ortelli Italy Single Discharged Healthy Ma Patients 74 29 Community: Laborat | Post Patients NR COVID-19: COVID- > 3 months
etal centre controls rch with post 100% ory COVID-19 | with post 14.3 (2.7)) 19:
2022b 202 COVID-19 confir : Male: COVID-19 48.4
1 neurological med: 41% neurological Control: (12.6)
and | symptoms 100% Female: symptoms. 14.8 (2.4)
July | with a mild 59% Excluded Control
202 | form of pre exisitng 144.2
1 acute Control conditions (14.5)
disease and Male: that may
persistent 28% impact
cognitive or Female: assessment
fatigue type 72%

symptoms




Sneller | USA Single Discharged Healthy Jun Patients 189 122 Hospitalised Laborat | COVID-19 | 104 of 189 COVID-19 | NR COVID- 162
etal centre controls e recovered (not further ory Male: patients had | White: 19:
2022 202 | from specified): confir 45% persistent 78.3% 50
Oto | COVID-19 11.6% med: Female: symptoms Other Control
July | recruited Community: 100% 55% No 21.7% 151
202 | froma 88.4% Control exclusions. Control:
1 single Male: Patients had | White:
centre 44.5% pre-existing 70%
Female: conditions Other:
55.5% 30%
Supplementary Table 3 — GRADE Assessment of Evidence for Prognostic Marker Association with Domain Specific Outcomes
Ne of Certainty assessment Effect Certainty Interpretation
studie
s Study design Risk of bias Inconsistency | Indirectness | Imprecision Other Ne of Rate
considerations | individuals (95% Cl)
Severity — Executive Function (Measured by hospitalisation, ICU admission, severity of respiratory symptoms, length of intubation)
5 observationa | not serious moderate moderate Not serious | Some unclear 1164 21 00) One of two
| studies and reporting of [Spearman’s Low low-quality studies
prospective direct 305in rho=0.44, identified
studies comparisons/AN [ high-qualit | p=0.02. correlation
OVA y papers Spearman’s between severity
rho=0.64, and poorer
p<0.001] executive function
scores.
[Chi

squared=-1.96

5, p=0.071]

[p=0.04]

One high-quality
study identified a
correlation
between severity of




Ne of
studie

Certainty assessment

Effect

Certainty

Interpretation

Study design

Risk of bias

Inconsistency | Indirectness

Imprecision

Other
considerations

Ne of
individuals

Rate
(95% Cl)

iliness (respiratory
symptoms) and
poorer executive
function (Trail
Making B and Word
Fluency Test).

One high quality
study identified a
non-significant
trend towards
poorer
performance in
executive function
(Word fluency test)
in those admitted
to ICU when
compared to those
not admitted to
ICU.

One high-quality
paper identified an
association
between ICU
admission and
better performance
on executive
function task Trail




Ne of
studie

Certainty assessment

Effect

Certainty

Interpretation

Study design

Risk of bias

Inconsistency | Indirectness

Imprecision

Other
considerations

Ne of
individuals

Rate
(95% Cl)

making B, when
compared to those
not admitted to
ICU.

Severity — Learning and Memory (Measured by hospitalisation, ICU admission, oxygen requirement, self-reported symptom severity)

observationa
| studies and
prospective
studies

not serious

moderate moderate

Not serious

Some unclear
reporting of
direct
comparisons/AN
OVA. One study
used memory
decrement in the
learning and
memory task as
measure.

1097

[AOR (95%Cl)
2.2 (1.3-3.8)],
[Mean
difference
p=0.007],
[F(1,6)=15.3,
p=0.008],
[Correlation
Coefficient
r=0.404,
p=0.027],
[ChiSquared=0
.589, p=0.556],
[z=-2.23,
p=0.03],
[ChiSquared=2
.9, p<0.01],
[p=0.327]

121 @)
Moderate

Five of six studies
identified
correlation
between severity
and poorer learning
and memory
scores.




Ne of Certainty assessment Effect Certainty Interpretation
studie
s Study design Risk of bias Inconsistency | Indirectness | Imprecision Other Ne of Rate
considerations | individuals (95% Cl)
Severity — Perceptual Motor Function (Measured by hospitalisation, ICU admission)
2 observationa | not serious Not serious moderate not serious | none 822 [AOR (95%Cl) | @DOO One low-quality
| studies 1.4 (0.8-2.5)] Low study identified a
45 in high correlation
quality [p=0.08] between severity
study. and poorer

perceptual motor
function scores.

One high-quality
study found a
non-significant
trend towards
association with
better scores on
Trail Making A in
those admitted to
ICU, when
compared to those
not admitted to
ICU.




Ne of Certainty assessment Effect Certainty Interpretation
studie
s Study design Risk of bias Inconsistency | Indirectness | Imprecision Other Ne of Rate
considerations | individuals (95% Cl)
Severity — Language (Measured by hospitalisation, ICU admission)
3 observationa | not serious Not serious moderate not serious | none 844 [AOR (95%Cl) | DO Three of three
| studies 3.0(1.7-5.2)], | Moderate | studies identified
[ChiSquared=- correlation
1.965, between severity
p=0.071], and poorer
[ChiSquared=3 language scores.
.5, p<0.01]
Severity — Complex Attention (Measured by hospitalisation, oxygen requirement, respiratory distress)
3 observationa | not serious Not serious moderate not serious | none 211 [ANOVA DO Three of three
| studies and F=3.748, Moderate | studies identified
prospective 85in p=0.021], correlation
studies high-qualit | [z=3.52, between severity
y paper p=0.001] and poorer complex
attention scores.
[p=— 0.43,
p=0.03] One of these
papers was




Ne of
studie

Certainty assessment

Effect

Certainty

Interpretation

Study design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Ne of
individuals

Rate
(95% Cl)

considered
high-quality, and
found an
association
between severity as
measured by
respiratory distress
on NEWS score, and
complex attention
as measured by the
Symbol Digit
Modalities Test.

Age — Executive Functi

on (Measured as ag

e quartiles, and

age as continuous variable)

observationa
| studies and
prospective
studies

not serious

moderate

moderate

Not serious

none

217

[ANOVA
F=4.63, p
=0.006], [Effect
Size 0.247,
p<0.001]

®000

Low

Two of two studies
identified
correlation
between increasing
age and poorer
executive function
scores.




Ne of Certainty assessment Effect Certainty Interpretation
studie
s Study design Risk of bias Inconsistenc | Indirectnes | Imprecision Other Ne of Rate
y s considerations | individuals (95% Cl)
Age - Learning and Memory (Measured as age quartiles, and age as continuous variable)
2 Prospective | not serious moderate moderate Not serious none 165 [ANOVA epO0O One of two studies
study F=0.65, Low identified
p=0.17], correlation
[Effect Size between increasing
0.14s, age and poorer
p=0.001] learning and
memory scores.
Sex — Executive Function
2 observationa | not serious Not serious | moderate not serious none 265 [F=4.654, 00, One of two studies
| studies and p0.037], Low identified
prospective [p=0.717] correlation
studies between male sex
and poorer
executive function
scores.




Ne of Certainty assessment Effect Certainty Interpretation
studie
s Study design Risk of bias Inconsistenc | Indirectnes | Imprecision Other Ne of Rate
y s considerations | individuals (95% Cl)
Inflammatory Biomarkers — Learning and Memory (Measured by Systemic Inflammation Index, D-Dimer, Serum Alanine)
3 observationa | not serious Serious serious moderate One study found |331 [PCCr=-.50, 1000 Two of three
| studies and inverse p=0.03], Very low | studies identified
prospective relationship [ChiSquared=4 correlation
studies between ‘worse’ 908, between markers of
Alanine p=0.0267], inflammation and
Transferase levels [Correlation poorer learning and
and learning and Coefficient memory scores.
memory scores r=-0.294,
p=0.04]
Inflammatory Biomarkers — Perceptual Motor Function (Measured by Systemic Inflammation Index, D-Dimer)
2 observationa | not serious moderate Serious moderate none 255 [PCC r=-.64, 100 Two of two studies
| studies and p=0.004], Low identified
prospective [ChiSquared=6 correlation
studies .680, between markers of

p=0.0097]

inflammation and
poorer perceptual
motor function
scores.

Inflammatory Biomarkers — Language (Measured by Systemic Inflammation Index, Ferritin)




Ne of

Certainty assessment Effect Certainty Interpretation
studie
s Study design Risk of bias Inconsistenc | Indirectnes | Imprecision Other Ne of Rate
y s considerations | individuals (95% Cl)
2 observationa | not serious moderate Serious moderate none 310 [ChiSquared=4 | ®®OO Two of two studies
| studies 273, Low identified
p=0.0387], correlation
[Correlation between markers of
Coefficient inflammation and
r=0.32, poorer language
p=0.03] scores.
Ne of Certainty assessment Effect Certainty Interpretation
studie
s Study design Risk of bias Inconsistenc | Indirectnes | Imprecision Other Ne of Rate
y s considerations | individuals (95% Cl)

Mental Health at Assessment — Executive Function (Measured by PTSD score, HADS Anxiety and Depression score)




Ne of Certainty assessment Effect Certainty Interpretation
studie
s Study design Risk of bias Inconsistenc | Indirectnes | Imprecision Other Ne of Rate
y s considerations | individuals (95% Cl)
2 observationa | not serious moderate serious Not serious Some unclear 117 [Correlation 1000 One of two studies
| studies statistic reporting Coefficient Very low | identified

r=0.59, correlation
p=0.001185], between PTSD
[p>0.05] guestionnaire

scores and poorer
executive function
scores.

Mental Health at Assessment — Learning and Memory (Measured by Beck’s Depression Inventory score, PTSD score, HADS Anxiety and
Depression score)

observationa
| studies

not serious

serious

serious

Not serious

Some unclear
statistic reporting

231

[Correlation
Coefficient
r=-0.372,
p=0.023],
[Correlation
Coefficient
r=-0.6,
p=0.0033],
[p>0.05]

®O00

Very low

Two of four studies
found correlation
between poorer
mental health
scores and poorer
learning and
memory scores.

Mental Health at Assessment — Language (Measured by Beck’s Depression Inventory score, HADS Anxiety and Depression score)




Ne of Certainty assessment Effect Certainty Interpretation
studie
s Study design Risk of bias Inconsistenc | Indirectnes | Imprecision Other Ne of Rate
y s considerations | individuals (95% Cl)
2 observationa | not serious serious serious Not serious Some unclear 160 [p>0.05] &OOO | Two studies did not
| studies statistic reporting Very low | find correlation
between poorer
mental health
scores and poorer
language scores.
Mental Health at Assessment — Complex Attention (Measured by Beck’s Depression Inventory score, HADS Depression score)
3 observationa | not serious serious serious Not serious none 210 [PCC not o000 One of three
| studies reported, Very low | studies found
p>0.06], correlation
[Correlation between poorer
Coefficient mental health
r=0.29, scores and poorer
p=0.02] complex attention
scores.




tudies that

Primary Low-Qualit [Tasks Studies that Studies Studies that Studies that Studies that
Cognitive y studies  |used ound reported reporting found 1-25% found 26-50%  [found 51-100%
Domain that tested |across  [impairment (% of|degree of outcomes that  |Impairment Impairment [mpairment
this studies [studies that impairment found no (% of studies (% of studies % of studies
domain ssessed) [mpairment reporting reporting reporting
% of studies degree of degree of degree of
that assessed)  [impairment) impairment) impairment)
Executive 42 31 29 (69%) 22 (52%) 4 (18%) 10 (45%) 9 (41%) 3 (14%)
Function
Learning and |38 31 31 (82%) 27 (71%) B (11%) 11 (41%) 13 (48%) B (11%)
Memory
Perceptual |31 24 21 (68%) 19 (61%) U (21%) 11 (58%) 6 (32%) 2 (11%)
Motor
Function
Language  [30 25 D2 (73%) 18 (60%) 1 (6%) 12 (67%) 6 (33%) 0 (0%)
Complex 26 15 18 (69%) 14 (54%) D (14%) 5 (36%) 7 (50%) D (14%)
Attention
isuospatial |6 6 6 (100%) 5 (83%) 0 (0%) 4 (80%) 1(20%) 0 (0%)
Cognition
Social 3 3 2 (67%) 1(33%) 0 (0%) 1 (100%) 0 (0%) 0 (0%)
Cognition

56 low-quality studies included as per methodology section. Studies deemed as testing specific cognitive domains as per task assignment by cognitive working group (described in methods section).
Tasks assigned to cognitive domains as per expert assessment (CL and SMP) and panel discussion (TN, AC, TD, AH). Please note percentages may not add up to 100% as some studies did not report

proportions of cohort affected.

Supplementary Table 4 — Low-Quality Studies




Supplementary materials 1 - Search strategy

MEDLINE

(COVID-19.mp OR SARS-CoV2.mp OR SARS-CoV-2.mp OR long covid.mp OR persistent covid.mp OR post covid.mp OR post-acute sequelae of
SARS-CoV-2.mp OR PASC.mp OR CQOVID-19 sequelae.mp OR long-haul covid.mp OR long-tail COVID.mp) AND (cognit*.mp OR moca.mp OR ACE-I.mp OR
memory.mp OR neurocog*.mp OR MMSE.mp OR executive.mp OR dysexecutive syndrome.mp OR aphas*.mp OR apraxi*.mp OR agnos*.mp OR
concentration.mp OR visuospa*.mp OR attention.mp)

Embase

(*coronavirus disease 2019/ OR *Severe acute respiratory syndrome coronavirus 2/ OR long covid.mp OR persistent covid.mp OR post covid.mp OR post-acute
sequelae of SARS-CoV-2.mp OR PASC.mp OR COVID-19 sequelae.mp OR long-haul covid.mp OR long-tail COVID.mp) AND (*cognition/ OR *cognitive disorder/
OR *cognitive impairment/ OR moca.mp. OR ACE-l.mp. OR *memory/ OR *neurocognition/ OR MMSE.mp. OR *executive/ OR *dysexecutive syndrome/ OR
*aphasia/ OR *apraxia/ OR *agnosia/ OR *concentration/ OR *attention/ OR *visuospatial/)

APA PsychINFO

(COVID-19.mp OR SARS-CoV2.mp OR SARS-CoV-2.mp OR long covid.mp OR persistent covid.mp OR post covid.mp OR post-acute sequelae of
SARS-CoV-2.mp OR PASC.mp OR COVID-19 sequelae.mp OR long-haul covid.mp OR long-tail COVID.mp) AND (*cognition/ OR moca.mp OR ACE-l.mp. OR
*memory/ OR *neurocognition/ OR MMSE.mp. OR executive.mp. OR *dysexecutive syndrome/ OR *aphasia/ OR *apraxia/ OR *agnosia/ OR *concentration/ OR
visuospatial.mp. OR *attention/)





