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Abstract
Almost two years into the pandemic, the scientific and healthcare communities continue to learn a great deal regard-
ing COVID-19, the disease produced by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Broad 
variability during acute COVID-19 infection is seen, ranging from asymptomatic presentation to death. The vast 
majority of individuals who develop COVID-19 return to their pre-COVID-19 baseline within several weeks. How-
ever, a portion of patients will develop a post-COVID-19 syndrome of persistent cognitive, somatic, and behavioral 
symptoms. This syndrome, designated as post-acute sequelae of SARS-CoV-2 infection, is more commonly known 
as long COVID. The objectives of this paper are to inform psychologists regarding our current understanding of the 
underlying pathophysiology of COVID-19, review criteria for range of severity during acute illness, present clinical 
manifestations of long haul phenomena, and discuss the emerging literature base of evidence-based treatment and 
management approaches.
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Clinical Vignettes

Antonio, a 52-year-old attorney with hypertension and dia-
betes mellitus, developed fever, cough, and shortness of 
breath. Upon presentation to the emergency room, he tested 
positive for SARS-CoV-2. He was noted to have pneumonia, 
low oxygen saturation (< 85%), and was initially given high-
flow canula oxygen, but went on to develop acute respiratory 
distress syndrome (ARDS) and demonstrate altered men-
tal status, requiring intubation. He subsequently developed 
acute renal failure and was placed on dialysis and anticoagu-
lation therapy. He was eventually stabilized and discharged 
after eight weeks. He presented to our clinic with symptoms 
of cognitive impairment and possible posttraumatic stress 
disorder.

Sandra is a 21-year-old collegiate athlete in excellent 
physical health. After developing headaches, chills, and 
diminished sense of smell and taste, she was found to be 
COVID-19 positive. In compliance with university protocol, 
she quarantined for two weeks and was cleared to return to  
the classroom and practice after two consecutive nega- 
tive PCR tests. She presented to our clinic four months later 
with fatigue, persistent headache, shortness of breath upon 
exertion, and difficulty focusing and staying on task. She  

was referred by her coach for assessment due to difficulty in 
the classroom and inability to resume her premorbid level 
of athletic activity.

Timothy, a 28-year-old waiter in good health, under-
went testing for COVID-19 after his wife developed res-
piratory symptoms and tested COVID-19 positive. He was 
fully asymptomatic, but tested PCR+ and underwent a 
10-day quarantine, eventually testing negative and return-
ing to work. Approximately four weeks later, he developed 
malaise, myalgia, fatigue, and short-term memory difficulty. 
He presented to our clinic with anxiety about his health sta-
tus and concern that his employer thought he was feigning 
symptoms.

Background and Challenges

Almost two years into this historic pandemic, the sci-
entific and healthcare communities continue to learn a 
great deal regarding COVID-19, the disease that is pro-
duced by the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2). As of 2021, an estimated 249 
million cases of COVID-19 were confirmed, including 
more than 5 million deaths (World Health Organization 
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[WHO], 2021a). The disease presents with a broad range 
of clinical variability, from individuals who are asymp-
tomatic following exposure to SARS-CoV-2 to those who 
develop severe and critical illness that may ultimately 
prove fatal. Although the most common and acute pres-
entations involve respiratory compromise, central nervous 
system (CNS) involvement—through direct and indirect 
mechanisms—has also been seen.

The most urgent and immediate focus has been placed on 
identifying and developing effective therapeutic interventions 
during the acute phase of the illness; however, recent attention 
has increasingly been drawn to residual symptoms manifested 
by those who are post-COVID-19. While the majority of indi-
viduals infected with SARS-CoV-2 will return to their premor-
bid baseline within several weeks, it is now known that some 
individuals will have persistent cognitive, somatic, and behav-
ioral symptoms (CSBS) that may last up to several months, 
possibly a year. This protracted syndrome is being referred to 
as “long COVID,” and individuals manifesting this persistent 
state have been designated as “long haulers” (Collins, 2021).

Psychologists will increasingly be called upon to assess 
individuals presenting with these complaints following 
COVID-19. The objectives of this paper are to discuss 
pathophysiological mechanisms suspected to mediate CNS 
dysfunction, to review current criteria to determine acute 
COVID-19 disease severity, and to present what is cur-
rently known regarding the phenomena of long COVID 
and potential management approaches.

Pathophysiology Underlying CNS Dysfunction

The severity of COVID-19 that each individual demon-
strates during the acute phase is directly related to the 
degree of the body’s immune response. This response will 
in turn be determined by a host of factors including age, 
genetic predisposition, immune system status, prior expo-
sure to homologous pathogens, and the presence of any 
comorbid conditions (e.g., cardiovascular disease, chronic 
lung disease, diabetes, cancer, obesity) that may render 
those particular systems more vulnerable to dysfunction.

The life cycle of COVID-19 follows a distinct process 
(Yuki et al., 2020). Once an individual is exposed to SARS-
CoV-2, the virus attaches to host receptors and penetrates 
host cells (either through endocytosis or membrane fusion). 
Following penetration, viral contents are released inside the 
host cell and viral RNA enters the nucleus to alter normal 
transcription. Viral proteins are then synthesized, reach 
maturation, and are released. CoVs consist of four struc-
tural proteins, including a spike (S) protein that binds to 
angiotensin converting enzyme 2 (ACE2; Chen et al., 2020).

ACE2 is present on the surface of various cell types and 
abundant in heart, ileum, kidney, bladder, and lung, where 

it is highly expressed in epithelial cells (which serve as 
protective surface barriers for blood vessels and organs). 
ACE2 plays a role in regulating cellular processes, pri-
marily by modulating the activity of angiotensin II, a 
vasoconstrictor protein that increases blood pressure and 
inflammation. By binding to ACE2, SARS-CoV-2 not only 
gains entry into the cell but prevents ACE2 from breaking 
down angiotensin II. Toxic over-accumulation of plasma 
angiotensin II contributes to cellular injury to the heart 
and lungs, potentially inducing myocarditis (i.e., inflam-
mation of the heart muscle) and acute respiratory distress 
syndrome (Hanff et al., 2020).

Once the virus is detected in the body, our natural immune 
response triggers a cascade of events resulting in production 
of antiviral interferons and cytokines (i.e., signaling proteins 
that trigger the protective defenses of the immune system). 
It is now thought that SARS-CoV-2 may induce a particular 
signature response characterized by induction of multiple 
pro-inflammatory cytokines (García, 2020); this response 
may initiate a progression from a typically adaptive immune 
response to a potentially more damaging and exaggerated 
inflammatory reaction (Tay et al., 2020). This severely acute 
systemic inflammation has been referred to as a “cytokine 
storm,” and is thought to underlie the prevalence of mortal-
ity associated with COVID-19 (Tang et al., 2020).

Furthermore, emerging evidence suggests that SARS-
CoV-2 may produce prolonged inflammation even after the 
virus is no longer active and detectable on testing, a charac-
teristic that may explain why symptoms are persistent and 
come in waves after the acute phase of illness has concluded 
(Davido et al., 2020; Schmidt, 2021). The cytokine storm 
may serve as the initiating event that leads to potentially 
broad pathological reactions across various organ systems, 
which in turn can directly and indirectly compromise the 
CNS and contribute to long COVID.

CNS dysfunction, in both the acute and residual phase, 
can be understood in terms of inflammation, de-oxygena-
tion, coagulation, and possible neurotransmitter dysregu-
lation. SARS-CoV-2 can produce direct inflammation of 
the brain and meninges (Inouye, 2021), resulting in edema 
and encephalitis that can range in severity from mild and 
transient to catastrophic with persistent neurologic deficits. 
Beyond the CNS, the hyper-inflammatory response asso-
ciated with a cytokine storm may contribute to dysfunc-
tion at other organ sites (e.g., kidneys, liver), indirectly 
compromising CNS functioning by producing metabolic 
dysregulation and altered mental status (i.e., metabolic 
encephalopathy).

Hypoxemia, defined as below-normal levels of oxygen 
in the blood, is also a critical factor mediating acute and 
residual CNS dysfunction. The human brain is one of the 
most metabolically active organs in the body, typically 
representing only 2% of total body weight, but requiring 
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20% of total body oxygen for normal functioning (Rink 
& Khanna, 2011). Consequently, the brain’s high oxygen 
requirement means that its tissue is extremely sensitive to 
changes in arterial blood oxygen levels (Kumar, 2011). 
Taken as a whole, the exaggerated inflammatory process 
produced by SARS-CoV-2 within the lungs, the heart 
(Imazio et al., 2020), and the peripheral vascular system 
(Østergaard, 2021) can produce hypoxemia, leading to 
CNS anoxic/hypoxic injury.

Coagulopathy (i.e., impairment in the blood’s clotting 
ability) is another element of the systemic inflammatory 
response in severe COVID-19. It can result in hemorrhagic 
(bleeding) and thrombotic (clotting) cerebrovascular events, 
which can compromise CNS functioning (Gómez-Mesa 
et al., 2021; Inouye, 2021; Leentjens et al., 2021). Finally, as 
a result of pathological mechanisms noted above (i.e., exag-
gerated inflammation and hypoxemia), it has been speculated 
that COVID-19 CNS dysfunction may also be mediated by 
neurotransmitter dysregulation—a finding that may allow 
us to better understand the persistence of symptoms seen in 
long COVID.

The synthesis of biogenic amines (e.g., dopamine, norepi-
nephrine, epinephrine, serotonin) relies heavily on oxygen 
availability; consequently, hypoxemia can result in disrup-
tions in neurotransmitter synthesis and availability, which 
contribute to altered neuronal function (Kumar, 2011). Fur-
thermore, pro-inflammatory cytokines appear to alter the 
metabolic pathway of the amino acid tryptophan (typically 
metabolized into serotonin and melatonin) to produce neu-
rotoxic levels of kynurenine, quinolinic acid, and glutamate. 
These changes may result in further neuronal damage and 
alterations in neurotransmission (Boldrini et al., 2021; Capu-
ron & Miller, 2011).

Course and Severity of COVID‑19

The course of COVID-19 illness is divided into two main 
phases. The acute phase is when the individual begins to 
manifest symptoms and the presence of SARS-CoV-2 is 
confirmed (typically via positive polymerase chain reaction 
[PCR] test). This phase is followed by the recovery phase in 
which the individual has generated a negative PCR test, the 
acute phase symptoms begin to subside, and the individual 
begins experiencing a return to their premorbid baseline. It 
is the recovery phase that has been the recent source of much 
attention and discussion.

Following exposure and incubation, the acute phase of 
COVID-19 infection induces a range of symptom severity 
in individuals, from asymptomatic presentation follow-
ing a positive PCR test result to critical illness requiring 
medical intervention (and with a potentially fatal outcome). 
The World Health Organization’s current classification of 
COVID-19 infection severity has guidance for asymptomatic 

infection and mild, moderate, severe, and critical illness, 
of which health practitioners should be aware (COVID-19 
Treatment Guidelines Panel, 2021).

Following exposure to SARS-CoV-2, the majority of indi-
viduals will go on to develop symptoms meeting criteria for 
mild to moderate COVID-19 illness. Approximately 20% 
will develop more severe illness, with 15% requiring hospi-
talization and 5% requiring ICU care. The overall mortality 
risk of COVID-19 is currently 0.5% to 1.0% (Auwaerter, 
2021). Accurate assessment of residual CSBS that persists 
as an individual transitions into the recovery phase will be 
based on a thorough review and understanding of the sever-
ity of illness that the individual manifested during the acute 
phase.

What Are Long Haul COVID‑19 Phenomena?

While the majority of individuals who develop symptomatic 
COVID-19 will return to their baseline within 2 to 3 weeks 
of resolution of acute symptoms, there are some who will 
have prolonged impairment (Aiyegbusi et al., 2021; Ten-
forde et al., 2020). Those who are most at risk for persistent 
CSBS are individuals who met criteria for severe-critical 
illness during acute COVID-19 and experienced CNS insult 
secondary to any of the pathological mechanisms discussed 
above. Cerebrovascular accident, vasculitis, delirium/
encephalopathy (altered mental status), encephalitis, seizure, 
hypoxic/ischemic injury, seizures, demyelinating lesions, 
and Guillain-Barré syndrome have all been reported in the 
setting of severe to critical acute COVID-19 (Frontera et al., 
2021; Kotfis et al., 2020; Toscano et al., 2020; Varatharaj 
et al., 2020).

For example, Antonio, the first patient presented in our 
clinical vignettes, met criteria for severe illness and dem-
onstrated altered mental status secondary to hypoxemia, 
which can result in persistent neurocognitive (e.g., cogni-
tive slowing, executive dysfunction) and neurobehavioral 
(e.g., irritability, affective lability, disinhibition) sequelae. 
For individuals with severe to critical acute disease, post-
COVID-19 management can involve a detailed review of 
medical history, events during active illness, and thorough 
diagnostic assessment to develop an appropriate treatment 
plan. This plan should address cognitive and psychologi-
cal issues, including collaboration with other health care 
specialties (e.g., neurology, cardiology) to ensure a holistic 
intervention approach.

The more puzzling phenomena center around individuals 
who have had milder forms of acute COVID-19 and have 
prolonged impairment. One of the first accounts of “fright-
ening and long” symptom persistence appeared in the lit-
erature on May 5, 2020, from Dr. Paul Garner, a British 
infectious disease professor who developed mild symptoms 
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that did not require hospitalization. Written seven weeks fol-
lowing initial symptom onset, Dr. Garner described “a roller 
coaster of ill health, extreme emotions, and utter exhaustion” 
that involved not only symptom persistence, but waves of 
abating and resurging symptoms (Garner, 2020). He charac-
terized this condition as the “long tail” of the disease; soon 
after, other terms such as “long COVID” began appearing 
in the literature.

The precise term “long hauler” was borne out of and popu-
larized by the collective experience of individuals who were 
struggling with persistent post-COVID-19. The term was 
originally championed by Amy Watson, who was wearing 
a trucker hat when she was initially tested for SARS-CoV-2 
and who went on to establish Long Haul COVID Fighters, 
a web-based support format that provides support for those 
with long COVID and serves as an advocacy mechanism for 
medical, psychological, and social needs of long haul COVID 
survivors. The Centers for Disease Control and Prevention 
has officially named long COVID “post-acute sequelae of 
SARS-CoV-2” (PASC) for research purposes (Collins, 2021).

Although no precise definition exists, long COVID is 
typically characterized as CSBS persisting four weeks after 
initial infection (Crook et al., 2021). Across various studies, 
the most common long COVID symptoms are fatigue, short-
ness of breath, myalgia (muscle pain), headache, decreased 
sense of smell or taste, post-exertional malaise, inability to 
return to exercise or normal activity levels, cognitive dys-
function, depression, apathy, anxiety, and possible post-
traumatic stress symptoms (Aiyegbusi et al., 2021; Davis 
et al., 2020; Lambert et al., 2021; Logue et al., 2021; Taquet 
et al., 2021). It should be noted that some of the behavio-
ral symptoms of long COVID speculated to be mediated 
by persistent inflammation (e.g., fatigue, apathy, lowered 
mood) may be indistinguishable from primary psychologi-
cal symptoms of depression and anxiety that might reflect 
adjustment response to trauma and psychosocial hardship 
endured during COVID-19.

A lack of cognitive acuity has increasingly been described 
in the literature as “brain fog” (Couzin-Frankel, 2020; Gra-
ham et al., 2021; Rubin, 2020), a nonspecific term that has 
been used to characterize cognitive alterations associated 
with other neurologic and immunologic conditions (e.g., 
fibromyalgia, multiple sclerosis). Although there is not 
yet consensus on how to define this term, memory loss, 
poor focus, reduced concentration, increased word-find-
ing latency, difficulty tracking complex information, and 
decreased executive functions have all been associated with 
the term. Lamontagne et al. (2021) assessed mood and cog-
nitive symptoms in 50 healthy individuals (with no prior 
history of COVID-19 infection) versus 50 post-COVID-19 
individuals. The two groups did not differ with respect to 
age, gender, education, race/ethnicity, or pandemic stress 
experiences. Participants received assessments for stress, 

depression, attention, orienting, and executive functions. 
Results indicated significantly higher levels of depression, 
anhedonia, inattention, and executive dysfunction in the 
post-COVID-19 group, with the most pronounced effects 
being noted in individuals who were 1 to 4 months post-
acute phase (Lamontagne et al., 2021).

The exact prevalence of long COVID has been difficult 
to specify, in part due to differences in follow-up examina-
tion intervals, as well as lack of consensus on number of 
symptoms required to meet criteria for long COVID (WHO, 
2021b). Taquet et  al. (2021) conducted a retrospective 
review of 236,379 electronic health records of COVID-19 
recovered patients, 80% (190,077) of which had mild illness. 
At six-month follow-up, 57% of their sample had at least one 
or more long COVID symptom. Other studies have reported 
rates of long COVID symptoms of 87% at two months, 96% 
at three months, and 76 % at six months (Carfì et al., 2020; 
Davis et al., 2020; Huang et al., 2021b). Logue et al. (2021) 
reported on a prospective nine-month follow-up study with 
177 post-COVID-19 individuals, 161 (91%) of which had 
had asymptomatic or mild acute illness. At follow-up, 30% 
of their sample reported persistent long COVID symptoms, 
the most common of which was fatigue. Many long haulers 
also state that their symptoms come in waves. Individuals in 
this subgroup state that their initial symptoms, which may 
have been respiratory or cardiac in nature, dissipated during 
initial recovery, only to be followed a brief time later by a 
second (and possibly a third) wave of other CSBS (Davis 
et al., 2020; Lambert et al., 2021).

There is also interest in attempting to predict who will 
become long haulers. Female sex and severity of illness 
during acute COVID-19 (specifically, the presence of > 
5 symptoms; Aiyegbusi et al., 2021) are associated with 
increased likelihood of reporting long COVID symptoms. 
With regard to symptomatology during acute COVID-19, 
however, it should be noted that a “symptom lag” has been 
described in a subset of patients who go on to manifest long 
COVID symptoms (Logue et al., 2021). These individu-
als were either asymptomatic or very mild (reporting only 
minimal respiratory symptoms) during COVID-19 positive 
phase, and then began experiencing new-onset CSBS after 
an interval of having tested negative. Huang et al. (2021a) 
reviewed records of 1,407 post-COVID-19+ individuals for 
presence of symptoms > 60 days following initial PCR posi-
tive testing. They found that 32% of individuals reporting 
symptoms after a period of a least two months post-COVID 
were asymptomatic during the acute phase.

Mechanisms of Long COVID

The underlying mechanism of long COVID is not fully 
understood. Specifically, the link between long-haul 
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phenomena and purported pathophysiological elements of 
acute COVID-19 (e.g., hyper-inflammation, coagulation, 
hypo-oxygenation, and possible neurotransmitter dysregu-
lation) are unknown. The persistence of symptoms long 
after individuals have tested negative for COVID-19, cou-
pled by observations of symptom lag and symptom waves, 
has drawn speculation as to whether the body’s immune 
response becomes aberrantly and intermittently activated 
even after there is no longer detectable virus in the body 
(Huang et al., 2021b).

Within the cardiac literature, there have been findings 
of persistent myocardial inflammation and cardiac dys-
function (demonstrated by elevated cardiac enzymes and 
lower ejection fraction) up to 3 months following recovery 
from COVID-19 positive status (Puntmann et al., 2020). 
One theory is that an analogous inflammation-associated 
dysregulation is taking place within the CNS and result-
ing in the CSBS manifested by the long haulers (Cothran 
et  al., 2020). Evidence supporting this hypothesis is 
provided by Patterson et al. (2021a), who found persis-
tently elevated levels of intermediate and non-classical 
monocytes (white blood cells involved in the immune and 
inflammatory response; see Patterson et al., 2021a) in 
patients with long COVID versus normal controls up to 15 
months post infection. Moreover, the profile of particular 
cytokine elevations, in addition to prolonged nature of the 
elevations, may be a signature element specific to PASC 
(Patterson, 2021b).

Functional imaging data using fluorodeoxyglucose 
(FDG)-positron emission tomography (PET), which is an 
established biomarker of CNS inflammation, may serve 
to elucidate the mechanisms underlying persistent clinical 
manifestations reported by long haulers. FDG PET per-
formed on a small series (N = 15) of recovered patients 
revealed pathological results in 66% (10/15) of this sample, 
characterized by frontotemporal hypometabolism (Hosp 
et al., 2021). This finding correlated with impaired perfor-
mance on the Montreal Cognitive Assessment (Nasreddine 
et al., 2005) prompted the authors to theorize that FDG 
PET may serve as a target for rehabilitative intervention. 
It should be noted that this study involved patients who 
had more severe acute illness requiring hospitalization. It 
remains to be seen what future functional imaging studies 
with patients recovering from mild acute phase illness will 
demonstrate.

Comparisons are also being drawn between fibromyalgia 
and myalgic encephalomyelitis/chronic fatigue syndrome 
(ME/CFS), with the suspected mechanism involving media-
tion by pro-inflammatory cytokines involved in long COVID 
(Komaroff, 2020; Moghimi et al., 2021). These recent find-
ings pertaining to long COVID are in keeping with prior work 
by Reichenberg et al. (2001) who induced a depressive-like 
state in healthy volunteers by infusing them with a low-dose 

endotoxin known to trigger the release of cytokines. It is also 
supported by prior evidence that depression is associated with 
a chronic-low grade inflammatory response (Berk et al., 2013). 
Pitharouli et al. (2021) conducted a case-controlled study of 
26,894 participants with major depression and found that 
their levels of C-reactive protein, which serves as a marker 
for inflammation, was significantly higher relative to non-
depressed controls. Concurrently, there is evidence that anti-
depressants may modulate the inflammatory response by sup-
pressing the production of pro-inflammatory cytokines (Berk 
et al., 2013; Maes et al., 1999).

Based upon this suspected mechanism, Lenze et al. (2020) 
randomly assigned 152 COVID-19 positive non-hospitalized 
patients to either the selective serotonin reuptake inhibitor flu-
voxamine or to a placebo. Over a span of 15 days, the patients 
treated with fluvoxamine had a lower likelihood of clinical 
deterioration compared to the placebo group. Similarly, in 
patients with more severe illness, Hoertel et al. (2021) con-
ducted a retrospective chart review of 7,230 adults hospitalized 
for COVID-19 and found that those who received an antide-
pressant within 48 hours of admission demonstrated lower risk 
of death or intubation, independent of clinical and biological 
markers of illness severity. Taken together, it seems reasonable 
to suspect persistent inflammation within the CNS, myocar-
dium, lungs, and musculature as a critical element mediating 
the CSBS profile reported by long haulers.

It is important to note the limitations inherent in reports 
that have appeared to date in the literature regarding long 
COVID, which have been largely observational in nature. 
We await results from prospective, well-controlled clinical 
trials that will allow for more definitive information regard-
ing the mechanisms linking exposure to SARS-CoV-2 and 
development of long COVID. As psychologists treating 
patients with long COVID, mechanisms pertaining to mental 
health components and related sequelae will be of particular 
relevance in developing targeted assessments and treatments 
for long COVID.

Proposed Recommendations 
for Management of Long COVID

As time elapses, the scientific and healthcare communities 
are continuously expanding their knowledge base about 
long COVID. Clinical and empirical data continue to amass 
regarding its pathophysiology, symptomatic presentation, 
course of illness, specific risk factors, and effective inter-
ventions. One of the unanswered and concerning questions 
involves ultimate time to full recovery. Specifically, what 
does recovery look like for a subset of individuals who are 
exposed to SARS-CoV-2 and go on to manifest a chronic and 
unremitting post-COVID-19 syndrome? The troubling paral-
lel has been drawn to individuals who develop post-infection 
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ME/CFS and who have difficulty fully recovering or return-
ing to their premorbid level of health (Moghimi et al., 2021), 
raising this as a potentially unfavorable outcome for some 
COVID-19 long haulers.

Given the many unanswered questions, there has been a 
global call for recognition of long COVID as an accepted 
clinical syndrome. The World Health Organization has 
urged countries to increase their efforts to systematically 
collect post-COVID-19 data and to prioritize therapeutic and 
rehabilitative development for those struggling with long 
COVID. In the United States, Congress recently appropri-
ated 1.15 billion dollars in funding over four years to the 
National Institutes of Health to support research identifying 
clinical and demographic variables that may serve as risk 
factors for development of long COVID, as well as elucidat-
ing the prolonged health consequences for post-COVID-19 
individuals who are manifesting this syndrome (Collins, 
2021).

To date, there has not been enough time to empirically 
develop, assess, and identify efficacious interventions for 
long COVID. Pending more definitive data, recommenda-
tions have been derived from experiences with other viral or 
bacterial infectious diseases (e.g., Epstein-Barr virus, Lyme 
disease) or extrapolated from other events producing CNS 
insult (e.g., stroke, anoxia/hypoxia, traumatic brain injury).

Initial Assessment

Appropriate management begins with thorough assessment 
of an individual’s clinical and functional status. In the current 
healthcare environment, psychologists should be inquiring 
about known or possible SARS-CoV-2 exposure when con-
ducting consultations with all new patients. For individuals 
who were COVID-19 positive, a review of medical history is 
critical to categorize the severity of the acute phase according 
to criteria listed above; specifically, whether they required 
hospitalization or oxygen support. As previously noted, indi-
viduals with severe-to-critical acute illness are at greater risk 
for CNS insult secondary to various mechanisms (i.e., stroke, 
encephalitis, hypoxic/anoxic injury). Aside from neurobehav-
ioral manifestations of direct CNS injury, these individuals 
are also at psychological risk for developing depression, anxi-
ety, and posttraumatic stress disorder secondary to trauma 
experienced during their hospitalization, as well as persistent 
physical and cognitive limitations during recovery.

In the case of Antonio, the 52-year-old attorney with 
severe COVID-19 from our clinical vignettes, he manifested 
altered mental status as a sign of hypoxic encephalopathy 
(or delirium), which places him at risk for persistent cog-
nitive sequela that will require thorough assessment. Fur-
thermore, he developed posttraumatic stress phenomena 
centered around being intubated and his fear of dying. He 

will consequently require appropriate treatment targeting 
this symptomatology.

In addition to data routinely collected in a comprehen-
sive history of present illness, psychologists should system-
atically review for the presence of CSBS typically reported 
by long haulers, explicitly characterize any pre- and post-
COVID-19 changes, and assess for the presence of any func-
tional limitation (i.e., inability or inefficiency in performing 
at pre-COVID-19 vocational, academic, and recreational 
levels) that may serve as targets for rehabilitative efforts. As 
noted in the case of Sandra, the 21-year-old collegiate athlete 
with mild COVID-19 from our clinical vignettes, she was 
referred due to difficulties in resuming her pre-COVID-19 
capacity to study and focus in the classroom, as well as per-
form at her characteristic level on the playing field. As long 
haulers return to work, they oftentimes describe diminished 
ability in managing their typical workload. More recently, 
we have encountered post-COVID-19 patients who are suf-
ficiently concerned regarding difficulty in resuming their 
capacity to function at work that they have begun exploring 
the process for seeking disability benefits (which will add 
a level of complexity when assessing individuals reporting 
long haul phenomena). Whenever available, history regard-
ing clinical symptoms and functional status should also be 
obtained from a collateral informant.

Considerations for Underrepresented Individuals

Finally, attention to ethnic and racial factors that may be 
impacting course of illness and access to care is critical dur-
ing the assessment process. Since the early stages of the pan-
demic, racial disparities were identified and became a central 
topic of discussion at social and governmental levels. While 
these disparities have existed for generations, COVID-19 has 
created heightened awareness of the influence of socioeco-
nomic factors in health outcomes. Underrepresented groups 
have been disproportionately affected by COVID-19 with a 
much higher incidence of disease, hospitalization, and death 
(Lopez et al., 2021). Medical comorbidities, environmental 
factors, and reduced access to health care have been identified 
as contributing variables in these epidemiological differences.

Yehia et al. (2020) examined mortality rates in 11,210 
Black and White patients with confirmed SARS-Cov-2 
infection requiring hospitalization due to severe ARDS. 
After adjusting for age, sex, insurance status, comorbidities, 
neighborhood deprivation, and site of care, there was no sta-
tistically significant difference in risk of mortality between 
groups. The authors concluded that sociodemographic 
factors and comorbidities, which may be contributing to 
race-related factors in disease outcome, can be reduced by 
ensuring appropriate access to care. Although the urgency 
of addressing these disparities has been recognized, the suc-
cess in diminishing these inequities will require challenging 
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transformations in health care and governmental policies, 
including expanding access to medical services and develop-
ment of a more culturally equitable care model (Boulware, 
2020; Lopez et al., 2021).

Collaborating With Other Specialties

Many post-COVID-19 patients, particularly those with more 
severe acute illness, will require a multidisciplinary approach. 
Following thorough initial assessment to characterize their 
CSBS profile, appropriate long COVID management may 
involve referral to other therapeutic modalities (e.g., speech, 
occupational, physical therapy) and collaboration with other 
health care specialties (e.g., neurology, cardiology, pulmo-
nary). Our experience is that many patients will benefit from 
formal neuropsychological assessment to better characterize 
and document their post-COVID-19 cognitive status.

Given the significant prevalence of depression, anxiety, 
apathy, and insomnia reported by post-COVID-19 patients, 
a critical element of thorough initial assessment is evalu-
ation for behavioral symptoms of sufficient severity to 
warrant referral for psychopharmacological intervention. 
To date, there is little data regarding the role of specific 
psychotropic agents that may mitigate long COVID. Extrap-
olating from data from other CNS disorders, studies are 
already underway regarding the application of antidepres-
sants, stimulants, and other wakefulness-promoting agents 
(e.g., modafinil) in managing post-COVID-19 CSBS profile. 
Based on the application of antidepressants administered 
to acute COVID-19 patients during hospitalization, Mazza 
et al. (2021) identified 60 individuals who had developed 
depression within six months of recovery from COVID-
19 and treated them with selective serotonin reuptake 
inhibitor antidepressants. After four weeks of treatment, 
55 (92%) patients had demonstrated a clinical response, 
as defined as a 50% reduction in depression scores. In the 
context of limitations posed by the observational design 
of the study and lack of control group of antidepressant-
treated depressed patients who were not post-COVID-19 
positive, the observed rapidity of response in this sample 
prompted the authors to speculate that an anti-inflammatory 
mechanism of action inherent in these antidepressants may 
have mediated their favorable clinical outcome. It should be 
noted that these data are preliminary but seem to be serving 
as the basis for empirical application of antidepressants to 
long COVID, pending more definitive data from controlled 
clinical trials that are currently underway.

Providing Psychological Support

The need for mental health services has clearly increased dur- 
ing the course of the pandemic. For many individuals never 

having tested positive for SARS-CoV-2, there has invariably  
been exposure to trauma and adverse psychosocial events, 
such as loss of loved ones, financial hardship, and protracted  
social isolation during the pandemic. Those individuals who  
were COVID-19 positive and who are now demonstrating 
long haul CSBS are a distinct group who stand to benefit from  
psychological support. Systematic data from studies of psy-
chotherapeutic modalities specifically for long COVID are not  
yet available. To date, some data indicate that cognitive behav- 
ioral therapy (CBT) may not be efficacious as a stand-alone 
treatment for long COVID-19 fatigue (Vink & Vink-Neise, 
2020). Further research is warranted, however, to determine 
if CBT or other evidence-based practice may be helpful for 
mental health sequelae associated with long COVID-19.

In our experience, psychologists play a key role in the 
management of long COVID by providing education, vali-
dation, reassurance, support, and direction. Many afflicted 
individuals are still not aware of long-haul phenomena, 
and benefit from receiving basic education and a sense 
of reassurance that this is now a recognized syndrome 
(Collins, 2021). Sandra (21-year-old collegiate athlete) 
and Timothy (28-year-old waiter in good health) from 
our clinical vignettes voiced a sense of relief after initial 
consultation in which education and support were offered. 
Sandra’s care involved referral to neurology for treatment 
of her headaches (and she was also started on SSRI). She 
benefitted from supportive therapy and assistance while 
resuming her premorbid level of activity. In this regard, to 
the extent that it is possible, a slow and gradual re-entry to 
the classroom and the work environment is recommended. 
Similar to phenomena observed with patients demonstrat-
ing post-concussion syndrome following head injury, rapid 
return to work or school can exacerbate cognitive and 
behavioral symptoms and prolong recovery. Timothy, who 
manifested a symptom lag in which he was asymptomatic 
during the active phase and developed CSBS four weeks 
after testing negative, reported diminished anxiety and 
worry after receiving education, validation, and support, 
as well as some advocacy on his behalf with his employer 
to confirm that what Timothy was describing was genuine 
and clinically plausible.

Conclusion

Long COVID is a recognized post-viral syndrome consist-
ing of cognitive, somatic, and behavioral symptoms that 
may last several months or more following acute COVID-
19 illness. While the majority of individuals infected 
with SARS-CoV-2 will return to their premorbid baseline 
within several weeks, some individuals will have persis-
tent long COVID symptoms, which can range from mildly 
distressing to significantly interfering with essential daily 
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activities. There has been a global call to systematically 
collect data regarding long COVID and to identify and 
develop effective treatment and rehabilitative interven-
tions. Psychologists are well positioned to provide educa-
tion regarding long COVID and evidence-based therapeu-
tic intervention with the objective of improving outcome.

Key Points

1.	 The majority of individuals infected with SARS-CoV-2 
will return to their premorbid baseline within several 
weeks.

2.	 Long COVID is a recognized syndrome consisting of 
cognitive, somatic, and behavioral symptoms that may 
last several months or more.

3.	 Persistent long COVID symptoms can range from mildly 
distressing to significantly interfering with essential 
daily activities.

4.	 Effective treatment and rehabilitative interventions for 
long COVID are direly needed.

5.	 Psychologists are integral in providing the assess-
ment and evidence-based care that is likely required to 
improve outcomes for those with long COVID.
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