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Purpose of review

COVID-19 impacts multiple organ systems and is associated with high rates of morbidity and mortality.
Pathogenesis of viral infection, co-morbidities, medical treatments, and psychosocial factors may contribute
to COVID-19 related neuropsychological and psychiatric sequelae. This systematic review aims to
synthesize available literature on psychiatric and cognitive characteristics of community-dwelling survivors
of COVID-19 infection.

Recent findings

Thirty-three studies met inclusion/exclusion criteria for review. Emerging findings link COVID-19 to
cognitive deficits, particularly attention, executive function, and memory. Psychiatric symptoms occur at
high rates in COVID-19 survivors, including anxiety, depression, fatigue, sleep disruption, and to a lesser
extent posttraumatic stress. Symptoms appear to endure, and severity of acute illness is not directly
predictive of severity of cognitive or mental health issues. The course of cognitive and psychiatric sequelae
is limited by lack of longitudinal data at this time. Although heterogeneity of study design and sociocultural
differences limit definitive conclusions, emerging risk factors for psychiatric symptoms include female sex,
perceived stigma related to COVID-19, infection of a family member, social isolation, and prior psychiatry

history.

Summary

The extant literature elucidates treatment targets for cognitive and psychosocial interventions. Research
using longitudinal, prospective study designs is needed to characterize cognitive and psychiatric
functioning of COVID-19 survivors over the course of illness and across illness severity. Emphasis on
delineating the unique contributions of premorbid functioning, viral infection, co-morbidities, treatments,
and psychosocial factors to cognitive and psychiatric sequelae of COVID-19 is warranted.
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Coronavirus 2

The novel coronavirus (SARS-CoV-2) that causes
coronavirus disease (COVID-19) impacts multiple
organ systems [1]. Mortality rates are staggering,
and morbidity trends have been the focus of numer-
ous investigations. Persisting symptoms following
infection are increasingly reported, including psy-
chiatric symptoms and cognitive concerns [2,3],
which are likely salient contributors to morbidity
and disability. Although the etiology is still largely
unknown, cognitive deficits may arise from stroke,
meningitis, hypoxia, and inflammatory injury [4-8]
or from the invasive interventions required to treat
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KEY POINTS

o Neuropsychological weaknesses are not uncommon
among COVID-19 survivors, particularly in the domains
of attention and executive functioning.

e COVID-19 is associated with high rates of psychiatric
symptoms, including anxiety, depression, fatigue, sleep
disruption, and posttraumatic stress, and consistent risk
factors for psychiatric symptoms include the history of a
psychiatric disorder and female gender.

e Rates of anxiety and depression are similar, if not
higher, among patients who were never hospitalized
compared to those who required inpatient
hospitalization, whereas rates of posttraumatic stress
appear higher among previously hospitalized patients.

e Literature on neuropsychological functioning in COVID-
19 is scarce, and the heterogeneity of patient samples,
methods, and timeframe of assessment limit the
characterization of neuropsychological and psychiatric
sequelae among COVID-19 survivors.

e There is a pressing need for prospective research
studies that recruit large patient populations and
comparison samples, comprehensively define medical
and treatment course, and utilize gold-standard
measures to characterize cognitive and psychiatric
functioning across specific domains over fime.

severe illness from COVID-19 [9]. Psychiatric illness
may arise from a combination of biological, psycho-
social, and environmental factors. Early findings on
COVID-19 are consistent with existing literature on
patients with severe and unexpected illness who
experience psychiatric symptoms related to medical
illness, functional disability, and psychosocial
stressors [10].

Here, we review the nascent literature on the
neuropsychological and psychiatric sequelae of
COVID-19 among community-dwelling individu-
als. We included studies that reported on postacute
infection, including individuals who were never
hospitalized and those who were previously hospi-
talized. We highlight trends, discuss treatment
implications, and provide a roadmap for further
research on long-term psychiatric and cognitive
impairment after COVID-19.

A systematic literature search of articles published in
English between December 2019 and February 2021
was conducted according to PRISMA standards
using PubMed. Medical Subject Headings and key-
words pertaining to cognitive and psychiatric symp-
toms in community-dwelling adults with COVID-19
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were used to identify original research articles. Case
reports, studies with a sample size of N < 10, and
studies examining acute psychiatric and cognitive
consequences of infection, with data exclusively
collected during hospitalization, were excluded.
Titles were initially screened by five reviewers.
Abstracts were then independently examined by
two reviewers, and two additional independent
reviewers evaluated full-text articles to verify inclu-
sion eligibility (Fig. 1). Differences were reconciled
by consensus conference. We extracted sample char-
acteristics, study design, assessment measures, pri-
mary outcomes, and study limitations (Table 1).

Neuropsychological and cognitive sequelae

Objective neuropsychological assessment

Abnormal cognitive performance was documented
in approximately 15.0-40.0% of participants 10—
105 days following hospital discharge [11%12°%
13"%,14"%,15-17]. Comparison of cognitive function
in COVID-19 patients to matched controls found
significant differences in performance on measures
of sustained attention [13""], executive function and
visuospatial processing [11%], attention, memory,
and language [12"]. Notably, most studies relied
on cognitive screening measures (e.g., Montreal
Cognitive Assessment, Mini Mental State Exam,
Telephone Interview for Cognitive Status).
Executive dysfunction was implicated in patients
who were treated in the intensive care unit (ICU) and
oxygen therapy was associated with lower scores in
the domains of memory, attention, working mem-
ory, processing speed, executive function, and global
cognition [14"]. Specitfic COVID-19 related symp-
toms were associated with differential patterns of
cognitive performance. Neurological symptoms were
associated with lower working memory scores, head-
ache with lower scores on memory coding, attention,
complex working memory, processing speed, execu-
tive function, and global cognition, diarrhea with
lower scores in delayed visual memory, working
memory, and complex working memory [14™]. Poor
cognitive performance was associated with increased
inflammatory markers in one study [13™]. Brain
Magnetic Resonance Imaging in one study was not
indicative of severe neurological injury in patients 2—
3months post recovery in comparison to healthy
controls. However, recovered patients demonstrated
increased bilateral thalamic T2 signal on susceptibil-
ity-weighted imaging and increased mean diffusivity
in the posterior thalamic radiations and sagittal stri-
atum, suggesting possible increased burden of
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4,932 Records identified
through database searching

4,884 Titles screened

A 4

48 Duplicates removed

A 4

303 Abstracts screened

59 Full-text articles assessed for
eligibility

y

33 Studies included in
qualitative synthesis

A 4

4,581 Records excluded

26 Full-text articles excluded, with reasons
13 Patients hospitalized or in
inpatient rehabilitation at time of
assessment
7 No neuropsychological or
psychiatric assessment data
3 Without confirmed COVID-19
2 Abstract-only articles
1 Sample size <10

Flowchart of study selection.

microvascular events. Notably these findings were
associated with markers of inflammation but not
cognitive performance [11%].

Self-reported cognitive functioning
Self-report or observer report of cognitive difficulties
was collected 4-15weeks post discharge from
hospital or recovery from COVID-19. Memory com-
plaints were reported in 19.5-34.0% of participants
and attention difficulties were reported in 24.4-
28.0% of participants [18,19]. de Graaf [20] reported
cognitive complaints in 25.0% of participants.
Medical comorbidities were associated with more
frequent report of concentration difficulties and
memory loss [19]. Observation of patients from
home healthcare workers indicated general
improvements in cognitive status 1 month post
hospital discharge [21].

422 www.co-psychiatry.com

Psychiatric sequalae of COVID-19

In addition to general mental health difficulties
[22,23], there are elevated rates of depression, anxi-
ety, Post Traumatic Stress (PTS), fatigue, and sleep
difficulties among COVID-19 survivors.

Depression

In 19 of 33 studies assessing depression [2,11%,12%,13",
14*,16,17,20,24,28,29%,30,31-34], symptom rates
ranged from 10.0 to 68.5%. Previously hospitalized
patients experienced high rates of depression both in
the near- and long-term following hospital discharge.
In the month following hospitalization, many
patients endorsed subclinical levels of depression
[12%,14™,26], and 10.0-19.0% of patients reported
moderate to severe depression [28,30]. Two to three
months following discharge, rates of moderate to
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Neuropsychological and psychiatric sequalae Vanderlind et al.
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severe depression endured and ranged from 10.0 to
42.0% [2,11%,16,24,25,28,29%,32,33]. Survivors with
higher depression severity endorsed greater perceived
stigma related to COVID-19 [28,30], had a prior psy-
chiatric history [29%33], and underwent quarantine
posthospitalization [25].

In contrast, fewer studies focus on nonhospital-
ized COVID-19 survivors. Prevalence of depression
in this group ranged from 15.0 to 68.5% [29%,31,34].
Among mixed samples of previously hospitalized
and never-hospitalized patients, prevalence rates
ranged from 12.0 to 48.0% [17,27]. The wide range
of prevalence rates are reflective of differences in
assessment methods (e.g., screening questionnaires,
clinical interview, self-report online surveys), used
to capture symptoms of depression, differences in
follow-up time frames, and global diversity of sam-
ples. Risk factors for depression in those with milder
illness included female gender [29"], older age, and
decreased sense of smell [31].

Anxiety

Of 33 studies, 25 included anxiety assessments.
Estimates of clinical anxiety among patients with
COVID-19 were broad and ranged from 5.0 to
55.2% [11%,13%%,14%,16-21,24-26,28,29%,30-
35,36"%,37-40]. Among hospitalized survivors,
rates of anxiety ranged from 5.0 to 47.8% postdi-
scharge, while some reported only subclinical
symptoms of anxiety [26]. In the near term
(<2months) following hospital discharge, anxiety
rates were somewhat lower than in nonhospital-
ized survivors. In a sample of 402 COVID-19 sur-
vivors, 32.3% of previously hospitalized patients
endorsed moderate to severe anxiety, whereas
44.2% of never-hospitalized patients endorsed sim-
ilarlevels one month after initially presenting to an
emergency room in Italy [29%]. Others confirm
greater rates of anxiety among never-hospitalized
patients in the near term after infection [35]. Nota-
bly, those who were never hospitalized tend to be
younger patients who have to return to family and
work responsibilities shortly after recovery and
these demands may exacerbate anxiety within this
group. However, further, follow-up including pro-
spective studies can confirm this finding and per-
haps elucidate the etiology of higher rates of
anxiety in nonhospitalized survivors.

Two to four months posthospitalization, survi-
vors reported ongoing anxiety, with rates ranging
from 14.0to 47.8% [11%,16,32]. The longest follow-
up study to date (6 months postdischarge) indi-
cated that 23.0% of previously hospitalized
patients experienced anxiety or depression [36""].
Never-hospitalized patients experienced moderate
to severe anxiety, at rates of 14.0-55.2%, up to four

0951-7367 Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Neuropsychological and psychiatric sequalae Vanderlind et al.

months from symptom onset [31,34,37]. Risk fac-
tors for anxiety included illness severity [36™],
medical comorbidities [19], reduced quality of life
and persistent dyspnea [11%], younger age [14™],
having close relatives with COVID-19 [25], prior
psychiatric history [33], and decreased sense of
smell [31].

Acute and posttraumatic stress

Eleven studies reported on acute stress reaction or
PTS symptoms. One study found that, among adults
in quarantine facilities in China, the prevalence rate
of acute stress symptoms was 31.0% [25]. PTS prev-
alence among patients not held in a quarantine
facility ranged from 7.0 to 36.4% [17,20,24,28,29",
30,33-35,41]. On average, 10.0-28.0% survivors
endorsed symptoms consistent with acute stress
reaction [28,29%,30,35]. Risk factors for greater sever-
ity of stress response included a history of psychiat-
ric disorders, female gender, and COVID-19
infection of a close family member, whereas retire-
ment status and older age were related to lower
psychological distress [25].

Among studies that evaluated Post Traumatic
Stress Disorder (PTSD), prevalence rates of 10.0%
were reported 6 weeks postdischarge [20], whereas
others reported rates of 36.4% 2 months posthospi-
talization [24]. Three to four months posthospital-
ization, 25.6% of survivors endorsed symptoms
consistent with mild PTSD, 11.3% endorsed moder-
ate symptoms, and 5.9% endorsed severe symptoms
[41]. Among never-hospitalized patients with
mild illness, 7.0% met the criteria for clinically
significant PTSD while 10.0% endorsed acute stress
symptoms [17].

Fatigue
Rates of fatigue- as measured both by formal assess-
ment (i.e., Fatigue Assessment Scale [12%], Chalder
Fatigue Scale or CFQ-11 [42"], Fatigue Severity Scale
[117], SF-36 energy/fatigue subscale [17] and Borg
Rating Scale of Extreme Exhaustion [26], and by
the patient report of symptoms [2,14*%,17,18,28,32,
36™ranged from 12.7 to 88.6% across 11 studies. In
one study, 10-35 days posthospitalization, 88.6% of
patients endorsed fatigue [14™], however, two other
studies report much lower rates (12.7-16.7%)
1 month after discharge [12728]. Six weeks after
symptom abatement or hospital discharge, 52.3%
of COVID-19 survivors experienced fatigue, and
31.0% of those patients had not returned to work
despite being medically cleared of COVID-19 related
illness [427].

Two to three months after hospital discharge,
40.0-69.0% of COVID-19 survivors endorsed ongo-
ing fatigue that interfered with activities of daily
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living and quality of life [2,11%17,18,26]. Sixty-
three percentage of COVID-19 survivors endorsed
ongoing fatigue or muscle weakness at six
months [36™]. Risk factors for persistent fatigue
included female sex and prior history of depression
or anxiety [32,42"]. There was generally no associa-
tion between fatigue and inflammatory markers or
COVID-19 disease severity [32,42%]; however, one
study reported that patients with moderate or severe
illness endorsed worse fatigue than did those with
mild illness [17].

Sleep difficulties

Estimates of sleep disturbance ranged from 26.0 to
52.2% across five studies [18,19,27,32,36""]. Those
with multiple medical comorbidities were more
likely to experience sleep disturbance (41.3%) than
those without (32.0%) four weeks after hospital
discharge [19]. Sleep disturbance was higher among
women, and increased depression risk [32]. Further,
sleep disturbance appeared to persist in 26.0% of
survivors, 6 months postdischarge [36™].

In a systematic review of 33 studies evaluating the
neuropsychological and psychiatric sequelae of
community-dwelling patients recovering or recov-
ered from COVID-19, we found high rates of depres-
sion, anxiety, fatigue, and sleep disruption, and
somewhat lower, but still significant, rates of PTS.
Similar rates of depression and anxiety appear
among patients who were previously hospitalized
or never hospitalized; some studies even suggest
these symptoms may be higher in never hospitalized
survivors possibly due to the younger age range of
these cohorts which developmentally may coincide
with competing work/life responsibilities which
older adults may not face. In contrast, rates of PTS
appear higher among hospitalized patients. Fatigue
is the most prevalent and persistent symptom at
longer-term follow-up time points and may contrib-
ute to difficulties returning to preillness roles.
Though longitudinal studies are scarce, cross-sec-
tional studies at different time points postinfection
suggest that psychiatric symptoms may be endur-
ing. Consistent risk factors for psychiatric symptoms
include history of psychiatric disorder and female
gender. Additional risk factors are infection of a
family member, isolation, perceived stigma, and
medical comorbidity. Findings on age as a risk factor
are inconsistent.

Overall, few studies have formally assessed
neuropsychological sequelae of COVID-19, and
the substantial heterogeneity of study samples
and methods undermine comprehensive
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characterization of cognitive functioning within
specific domains. Studies inconsistently excluded
individuals with prior cognitive impairment. Not-
withstanding, most studies included here indicate
some degree of cognitive impairment among
patients with previous diagnosis of COVID-19.
Though rates vary, a substantial portion of survivors
exhibit poor cognitive performance in the domains
of attention, executive function, and memory. Our
findings have several important implications for
further research, clinical management, and treat-
ment of COVID-19 survivors.

Implications for further research

Limited assessment of psychiatric symptoms to date
does not allow for granular examination of psychi-
atric symptom range and acuity. Most studies to
date use screening instruments to categorize and
determine the severity of psychiatric disorders.
Examination of patterns of symptoms or transdiag-
nostic processes (e.g., increased negative affect,
decreased reward, rumination) may elucidate com-
mon underlying features of psychiatric sequelae
post-COVID-19 to clarify mechanisms of psychiatric
symptoms and inform treatment targets.

There is a need for prospective research studies
that recruit large patient populations and compari-
son samples, comprehensively define medical and
treatment course, and utilize gold-standard mea-
sures to characterize cognitive and psychiatric func-
tioning across specific domains over time. Sample
characteristics in the extant literature vary widely
and often fail to characterize participants’ medical
comorbidities, premorbid cognitive functioning,
and prior psychiatric and treatment history. Few
studies examine the association between known
COVID-19 risk factors (e.g., hypertension, diabetes,
cardiovascular disease) and cognition or psychiatric
symptoms, and studies do not consistently control
for the impact of treatments.

There are few studies including nonhospitalized
COVID-19 survivors. Elevated rates of psychiatric
symptoms among patients who did not warrant
hospitalization, as compared to those who did, sug-
gest that, for some patients, environmental and
psychological factors may contribute more to psy-
chiatric sequalae than do disease characteristics or
medical treatments. Identifying factors that contrib-
ute to psychiatric sequalae among never-hospital-
ized COVID-19 survivors is needed. Relatedly,
prospective studies on populations that are quaran-
tined per government directive may help to clarify
the role of mood dysfunction stemming from
COVID-related illness as compared to protracted
isolation and perceived stigma.
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This review did not focus on acute COVID-19
infection and treatment, and studies included here
were predominantly conducted within the first few
months of symptom abatement or hospital dis-
charge. Longitudinal assessment across the course
of viral infection/progression, treatment, and recov-
ery is needed to document the nature of COVID-
related cognitive and psychiatric difficulties over
time. Such work will aid in the selection of appro-
priate interventions across stages of recovery.

Most studies relied on retrospective self-report
assessment measures, which are susceptible to
reporting biases [43]. Relatedly, neuropsychological
functioning was often assessed using screening mea-
sures, thereby limiting the granular measurement of
cognition. Future studies should utilize gold-stan-
dard measures of specific cognitive and psychiatric
domains, which will help to elucidate specific
treatment targets.

This review should be considered in the context
of temporal and cultural factors that may limit
generalizability. Many studies included in this
review were conducted at the height of the pan-
demic, when understanding of the virus, its treat-
ment, and the nature of the pandemic at large was
limited. Prevalence rates of neuropsychological and
psychiatric difficulty during the first peak of the
pandemic may differ from those observed across
subsequent waves of viral infection. Further, cul-
tural differences, including stigma, quarantine pro-
cedures, access to, and the nature of, treatment, may
underlie differing prevalence rates of neuropsycho-
logical and psychiatric symptoms across countries
and regions.

Finally, given that COVID-19 disproportion-
ately affects marginalized and ethnic minority com-
munities, there is a critical need to explore factors
that may contribute to increased risk of morbidity
and mortality among this population. Treatment
modalities may require modification according to
the ethnocultural preferences of patients, to ensure
treatment compliance, optimal recovery, and
better outcomes.

Clinical assessment and treatment

Psychiatric symptoms should be considered highly
common, distressing, and debilitating sequelae of
COVID-19 that can be endure, contribute to poor
adherence to medical treatments, and require assess-
ment and treatment. Survivors of COVID-19 should
routinely be screened for psychiatric symptoms, and
providers should not assume that those with milder
forms of COVID-19 or those who were never hospi-
talized will not manifest psychiatric symptoms or
cognitive deficits. Cognitive screening should be
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performed routinely in COVID-19, with referral
for more comprehensive neuropsychological assess-
ment as indicated.

Among studies that use objective measures of
cognition, memory was occasionally impaired
whereas attention and executive functions appear
to be commonly impaired. Cognitive remediation
that introduces and practices strategies designed to
support attention and executive functions may be
helpful. Given the prevalence of COVID-19 infec-
tion and the varied rates of impairment, scalable
interventions (e.g., digital therapeutics) that can be
widely disseminated will be paramount in this pop-
ulation [44].

Cognitive-behavioral (CBT) and mindfulness-
based approaches targeting depression, anxiety,
and sleep difficulties are likely to be beneficial for
survivors. Cognitive restructuring and mindfulness
focused on self-compassion can target perceived dis-
crimination while modified forms of behavioral acti-
vation can ameliorate depression symptoms. CBT for
anxiety may be especially useful for individuals with
ongoing shortness of breath postdischarge from the
hospital. Activity pacing and graded increase in activ-
ities, together with medical management, may help
those with fatigue symptoms. Sleep hygiene and CBT
for insomnia are recommended to address ongoing
sleep difficulties. Cognitive processing therapy or
prolonged exposure therapy may be beneficial for
ICU survivors who experience PTS symptoms. Given
the rates of psychiatric symptoms reported to date,
mechanisms for broad dissemination of interven-
tions should be considered [45].

Limitations

Limitations of this review include a limited time
frame (December 2019 to February 2021). Given the
surge of research on COVID-19, timeframe restric-
tions on literature searches notably limit the inclu-
sion of emerging data on the topic. Further, this
review excluded studies with samples of hospital-
ized patients to minimize the review of neuropsy-
chological and psychiatric sequelae stemming from
factors related to inpatient hospitalization. In doing
so, however, this review could not document cog-
nitive and psychiatric deficits among acutely, and
often critically, ill patients. Although outside the
scope of the current paper, greater understanding of
the nature of neuropsychological and psychiatric
functioning across hospitalization course is needed.
Indeed, delirium is common in patients treated in
the ICU, which can cause severe and persistent
cognitive dysfunction [46-48], and depression, anx-
iety, and PTSD are frequently experienced by survi-
vors of critical illness [49,50].
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This systematic review highlights cognitive deficits
and psychiatric symptoms associated with COVID-
19. Cognitive and psychiatric dysfunction has the
potential to negatively impact survivors’ social and
occupational functioning during and after recovery.
Primary findings from this paper shed light on
important treatment targets for this population.
Future research is essential to further delineate a
granular characterization of cognitive and psychiat-
ric functioning among COVID-19 survivors over
time, which will enhance treatment specificity
and efficacy across various stages of recovery.
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