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Abstract
The novel Corona virus disease (COVID-19) has escalated drastically to become a global pandemic. Here we review the impact of COVID-19 on the brain. The search 
string “coronavirus and brain” was typed in Google Scholar and PubMed to yield 31500 and 2044 results respectively. Based on these results the effects of COVID-19 
on the brain are two-fold, both neuropathological and psychological in nature. SARS CoV-2 produces a range of non-specific neurological symptoms (headaches, 
nausea, vomiting, altered mental status, anosmia, neuropathy, delirium, cerebrovascular incidents, seizures, Guillain-Barré Syndrome, cranial nerve dysfunctions, 
viral and autoimmune encephalitis). Indirect effects of SARS CoV-2 on the brain reside in the practices imposed by lockdown regulations including quarantine and 
self-isolation. These practices have resulted in psychological manifestations including stress, anxiety and post-traumatic stress disorder-related symptoms in infected 
and uninfected individuals. While online counselling platforms, resilience-building programmes and cognitive behavioural therapy strategies have been established, 
more need to be implemented to reduce the impact of these practices.
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Introduction
The novel Corona virus disease (COVID-19) originated in 

Wuhan, Hubei Province in China in November 2019. COVID-19 is 
the result of infection with the positive-sense single stranded Severe 
Acute Respiratory Distress Syndrome Corona Virus-2 (SARS CoV-2). 
It escalated drastically to become a global pandemic with more than 
124.8 million people infected with SARS CoV-2 and yielding a death 
toll of more than 2.74 million by March 2021 [1]. COVID-19 has 
spread to affect over 213 countries with the greatest number of cases 
being reported in the United States. To deal with the pandemic, all 
efforts and resources have been dedicated to mapping the geographic 
spread, genomics, transmissibility, clinical features, and treatment 
of COVID-19 [2]. While governments globally have implemented 
immediate action to contain the spread of SARS CoV-2 and limit 
the number of people infected, there has been minimal plans to 
address the mental health and any psychological issues originating 
from a catastrophe of this magnitude. The need for prompt action 
and prioritisation of appropriate healthcare services for those with 
underlying psychological and psychiatric vulnerabilities have been 
clearly identified [3-5].

Attempting to understand the neuropsychological implications 
of an infectious event of this scale warrants a multi-faceted approach 
[6]. Since pandemics of this nature occur so seldom, COVID-19 
offers a unique opportunity to increase our understanding of the 
neuropsychological impact of such an event on the mental well-being 
of individuals and populations. The aim of this review therefore was to 
assess the status of current knowledge with respect to the neurological 
and psychological implications of COVID-19 and to suggest strategies 
that may be considered in future.

Methods
The search string “coronavirus and brain” was typed in Google 

Scholar and PubMed to yield 31500 results and 2044 results respectively. 
Articles published between the years 2019 and 2021 were of particular 
focus. The abstracts were screened for relevance to the topic of our 
literature review and the outcome revealed 53 studies focusing on 
COVID-19 and its related effects on the brain. 

Based on the literature, COVID-19 has assigned the global 
population to two basic groups:  those that are infected and those who 
are not. Each group faces their own neuropsychological consequences 
and biomedical challenges. This review will therefore first focus on the 
effects of the coronavirus on the brains of infected individuals and then 
on the impact of virus-related practices on the brains of uninfected 
individuals. Pooled descriptive statistics of the clinical data available 
for each group was evaluated (Table 1).

COVID-19 and the Central Nervous System
COVID-19 symptomology has not been limited to respiratory 

symptoms with some patients reporting neurological and psychiatric 
complaints (Table 1). Neuro-COVID is the term used to define the 
neuropathological manifestations following COVID-19 infection 
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Study Title n Mean 
Age Neuropathological Findings Neuro-psychiatric Findings Mortality 

(%) Reference

1.	 Neurological and Neuropsychiatric complications of 
COVID-19 in 153 patients: A UK-wide surveillance study 153 71

CVA=77/125 (Ischaemic Stroke: 57/77; 
ICH: 9/77) 
CNS Vasculitis= 1/77
Unspecified Encephalopathy= 9/39 
Encephalitis= 7/39

New onset Psychosis= 10/23.
Neurocognitive syndrome= 6/23
Affective disorder= 4/23
AMS= 39/125 

NR [23]

2.	 Early Post-mortem brain MRI findings in COVID-19 non-
survivors 19 77

Sub-cortical Micro- and Macro- 
Hemorrhages= 2/19
Encephalopathy= 4/19

P/M [24]

3.	 Guillain-Barré Syndrome following COVID-19: a newly 
post-infectious complication 1 57 Guillain-Barré Syndrome= 1/1 0% [25]

4.	 Brain MRI Findings in Severe COVID-19: A 
Retrospective Observational Study 37 61 Micro-Hemorrhages= 9/37.

ICH= 20/37 AMS= 27/37 14% [26]

5.	 Neuropathological Features of COVID-19 18 62 Hypoxic injury= 18/18 P/M [27]
6.	 Guillain-Barré syndrome: The first documented COVID-

19-triggered autoimmune neurologic disease 11 NR Guillain-Barré Syndrome= 11/11 9% [28]

7.	 Early evidence of pronounced brain involvement in fatal 
COVID-19 outcomes 6 69

Encephalitis= 5/6.
Lymphocytic Meningitis= 6/6.
Petechial Hemorrhages= 4/6.
Axon Degeneration= 3/6

P/M [29]

8.	 Macrothrombosis and stroke in patients with mild 
Covid-19 infection 3 55 CVA= 3/3 NR [30]

9.	 Acute Symptomatic Seizures in Critically Ill Patients with 
COVID-19: Is There an Association? 2 79 Seizures= 2/2 50% [31]

10.	 Neuropathology of COVID-19: a spectrum of vascular and acute 
disseminated encephalomyelitis (ADEM)-like pathology 1 71 Acute disseminated encephalomyelitis= 

1/1 100% [32]

11.	COVID-19 related neuroimaging findings: A signal of 
thromboembolic complications and a strong prognostic 
marker of poor patient outcome

38 64

CVA= 35/38 (Ischaemic Stroke:26/38; 
ICH:9/38)
Hypoxic injury= 2/38
Encephalitis= 1/38

42% [33]

12.	Prolonged Confusion state as first manifestation of 
COVID-19 1 77 Confusion=1/1 100% [34]

13.	COVID-19 –associated meningoencephalitis complicated 
with intracranial haemorrhage: a case report 1 36 Encephalitis and ICH=1/1 0% [35]

14.	Stroke in patients with SARS-CoV-2 infection: case series 6 69 CVA=6/6 (Ischaemic Stroke:4/6; ICH:2/6). 83% [36]
15.	Miller Fisher Syndrome and polyneuritis cranialis in 

COVID-19 2 50
39

Miller Fisher Syndrome= 1/1.
Polyneuritis cranialis= 1/1 0% [37]

16.	 EEG findings in acutely ill patients investigated for SARS-
CoV-2/COVID-19: A small case series preliminary report 22 63 Encephalopathy= 14/22 NR [38]

17.	COVID-19 presenting as a stroke 4 81 CVA= 4/4 (Ischaemic Stroke: 4/4). 75% [39]
18.	COVID-19 presenting with ophthalmoparesis from cranial 

nerve palsy 2 36
71

Cranial Nerve Palsy= 2/2
(Oculomotor-1/2; Abducens-1/2) 0% [40]

19.	Status of SARS-CoV-2 in cerebrospinal fluid of patients 
with COVID-19 and stroke 2 31

62
SAH= 1/1
CVA= 1/1 (Ischaemic Stroke:1/1). 0% [41]

20.	Emergency room neurology in times of COVID-19: 
malignant ischaemic stroke and SARS-CoV-2 infection 1 36 CVA= 1/1 (Ischaemic Stroke:1/1). 100% [42]

21.	Large-Vessel Stroke as a Presenting Feature of COVID-19 
in the Young 5 40.4 CVA= 5/5 (Ischaemic Stroke:5/5). 0% [43]

22.	Guillain-Barré syndrome related to COVID-19 infection 1 71 Guillain-Barré Syndrome= 1/1 100% [44]
23.	Features of anosmia in COVID-19 114 47 Anosmia= 54/114 4% [45]

24.	Neurologic Features in in Severe SARS-CoV-2 Infection 58 63
Corticospinal Tract signs= 39/58 
(Dysexecutive Syndromes-14/39).
CVA= 3/58 (Ischaemic Stroke:3/58).

Agitation= 40/58 (Confusion: 
26/40) 0% [46]

25.	A first case of meningitis/encephalitis associated with 
SARS-Corona-Virus-2 1 24 Meningitis/Encephalitis= 1/1 0% [47]

26.	Coagulopathy and Antiphospholipid Antibodies in 
Patients with Covid-19 1 69 Multiple cerebral infarctions= 1/1 0% [48]

27.	Neurological Complications of Coronavirus Disease 
(COVID-19): Encephalopathy 1 74 Encephalopathy= 1/1. AMS= 1/1. Poor 

Prognosis [49]

28.	Neurologic Manifestations of Hospitalized Patients with 
Coronavirus Disease 2019 in Wuhan, China 214 52.7

Neurological symptoms= 78/214
Dizziness= 36/214
CVA= 6/214 (Ischaemic Stroke:5/6; 
ICH:1/6)
Ataxia= 1/214
Seizure= 1/214
Taste disturbances= 12/214
Anosmia= 11/214
Visual disturbances= 3/214
Neuropathy= 5/214

AMS= 16/214
Headache= 28/214 NR [50]

Table 1. Review of neuropathological and neuropsychiatric findings.
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[7,8]. Patients experience headaches, nausea and vomiting suggesting 
the coronavirus affect other physiological systems as well [9,10]. 
Several studies have investigated how SARS-CoV-2 penetrates the 
central nervous system (CNS). Pre-clinical studies in rodents point 
to intranasal spread and dissemination of coronaviruses through the 
cribriform plate to the olfactory bulbs with relay to the thalamus and 
the brainstem [11,12]. Infection via the olfactory bulb is consistent 
with COVID-19 infected patients who experience loss of smell and 
taste sensation [13]. A large study consisting of 10069 participants in 
Iran reported that 83.38 % of infected individuals experienced both 
anosmia and a reduction in their taste sensation [14]. Another possible 
route involves peripheral nerves being infected and then propagating 
the virus via trans-synaptic transfer to the CNS [15]. Haematogenous 
and lymphatic spread seems less likely [13,16,17]. Conversely, a 
study by Baig et al. [18] proposes that viremia in the brain may be 
initiated by peripheral circulation or via the transcribrial route. It is 
therefore possible that haematogenous spread could introduce the 
viral pathogen into the CNS and disperse viral constituents into the 
slow-moving cerebral blood. Once in the CNS, SARS CoV-2 interacts 
with Angiotensin Converting Enzyme-2 (ACE-2) receptors to traverse 
the capillary endothelium and instigate a cascade of haemorrhagic 
events [18]. A study by Poyiadji et al. [19] reported a case of acute 
haemorrhagic necrotizing encephalopathy in a COVID-19 patient. It 
is known that this condition has been associated with cytokine storms 
[20], and such cytokine storms have recently been reported in severe 
cases of COVID-19 [21,22].  These cytokine storms and associated 
sequelae may be the downstream effect of activated Toll-like receptors. 
Studies have highlighted the neurovirulence of SARS CoV-2, however 
its exact mechanism of CNS invasion remains to be fully elucidated. 
The efficacy and integrity of the blood brain barrier in COVID-19 
patients has also not been established as yet.

Neuropathological effects in COVID-19-infected individuals

Direct effects on brain function

SARS CoV-2 has been detected by genomic sequencing in 
cerebrospinal fluid confirming its presence in the brain [60]. Digital 

droplet PCR, viral outgrowth assay, and single‐cell RNA sequencing 
of brain samples from SARS2 patients along with multi-labelled 
immunohistochemical analysis may assist in establishing the 
neurotropism of SARS‐CoV‐2 [61]. The presence of certain non-
specific symptoms further suggests that COVID-19 may involve 
multiple brain regions (Figure 1). Notably in previous outbreaks, traces 
of viral antigens have been discovered in the nucleus of the solitary 
tract and the nucleus ambiguous. These nuclei are responsible for 
autonomic innervation to smooth muscle, blood vessels and glands of 
the respiratory airways. Damaging effects of the virus in these regions of 
the brainstem, particularly the cardiorespiratory centre, can therefore 
precipitate detrimental consequences to an infected individual.

There seems to be a good correlation between disease severity 
and the degree of neurological symptoms. For instance a cohort 
of COVID-19 patients studied by Mao et al. [50] revealed greater 
neurological pathology with increased severity of COVID-19 
infection, displaying acute cerebrovascular events and altered levels 
of consciousness. It is now known that in some critically ill patients, 
increased levels of D-dimer and diminishing platelets predispose them 
to developing a cerebrovascular accident [62,63], while in others with 
underlying hypertension, an increased risk of intracranial haemorrhage 
have been documented. These findings have further been supported by 
autopsies of COVID-19 patients showing tissue oedema and evidence 
of neurodegeneration [64], as well as reports of the occurrence of 
seizures resulting from inadequate brain perfusion [47]. It is therefore 
likely that patients with COVID-19 may experience respiratory failure 
associated with severe hypoxia and subsequent cerebral damage if 
the hypoxia remains untreated [65]. Most recently delirium and 
hallucinations have been reported as common clinical manifestations 
of the resultant hypoxic damage.

A case study that documented the clinical course of a patient with 
neurologic manifestations that included encephalopathy with aphasia, 
also reported the patient to have multiple other comorbidities (atrial 
fibrillation, cardioembolic stroke, cellulitis, Parkinson’s disease, 
Chronic obstructive pulmonary disorder) [49]. A CT brain scan 
revealed no significant new findings but his EEG showed changes 

29.	Encephalitis as a clinical manifestation of COVID-19 1 NR Encephalitis= 1/1. 0% [51]
30.	COVID-19-associated Acute Hemorrhagic Necrotizing 

Encephalopathy: CT and MRI Features 1 NR Acute Necrotizing Encephalopathy= 1/1. 0% [19]

31.	Guillain-Barré Syndrome associated with SARS-CoV-2 
infection: causality or co-incidence? 1 61 Guillain-Barré Syndrome= 1/1 0% [52]

32.	Delirium is a presenting symptom of COVID-19 in frail, 
older adults: a cohort

HC: 
210
CC: 
238

HC: 
77.9
CC:
73.0

Delirium
(HC:53/210;
CC: 84/238).

NR [53]

33.	Continuous Electroencephalography (cEEG) 
Characteristics and Acute Symptomatic Seizures in 
COVID-19 Patients

22 66.5 Seizure-like episode= 5/22 
Seizure= 2/22 AMS= 17/22 27% [54]

34.	Risk of Ischemic Stroke in Patients with Covid-19 versus 
Patients with Influenza 2132 69 CVA= 31/2132 (Ischaemic Stroke: 31/2132) NR [55]

35.	 Acute myelitis after SARS-CoV-2 infection: A case Report 1 66 Post-infectious acute myelitis= 1/1 0% [56]
36.	Two patients with acute meningo-encephalitis 

concomitant to SARS-CoV-2 infection 2 65.5 Meningitis/Encephalitis= 2/2 0% [57]

37.	Clinical Characteristics and outcomes of inpatients with 
neurological disease and COVID-19 43 76.9 CVA=43/43 (Ischaemic Stroke:35/43; 

ICH:3/43; TIA:5/43) 15% [58]

38.	Acute cerebrovascular disease following COVID-19: a 
single center, retrospective, observational study 221 NR CVA= 13/221 (Ischaemic Stroke:11/221; 

ICH:1/221; CVST:1/221) 2.3% [13]

39.	Cerebrospinal Fluid Features in Patients with Coronavirus 
Disease 2019 and Neurological Manifestations: 
Correlation with Brain Magnetic Resonance Imaging 
Findings in 58 Patients

58 62 Encephalopathy = 47/58 Seizures=6/58; Headaches=3/58 0% [59]

AMS: Altered Mental Status; APR: Awaiting Peer Review (unpublished data); CC: Community Cohort; CNS: Central Nervous System; CVA: Cerebrovascular Accident; CVST: Cerebral 
Venous Sinus Thrombosis; HC: Hospital Cohort; ICH: Intracranial Hemorrhage; NR: Not Reported; P/M: Post-Mortem; SAH: Sub-Arachnoid Hemorrhage; TIA-Transient Ischemic Attack
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consistent with temporal lobe dysfunction [49]. Since COVID-19 
may produce a wide range of acute neurological deficits ranging from 
milder symptoms such as headaches, nausea, vomiting, anosmia and 
neuropathy to more insidious complications such as cerebrovascular 
incidents, seizures, viral and autoimmune encephalitis, the neurological 
impact of COVID-19 appears to be varied and patient-specific (Figure 
1). This view is supported by the findings of a recent UK-based study 
reporting COVID-19 patients to present with a variety of neurological 

and psychiatric disorders including ischemic strokes, intracerebral 
haemorrhage, encephalopathy, psychosis and affective disorder [23]. 
The ramifications of COVID-19 therefore caution against generalized 
symptomology and points to the development of precision-targeted 
and individualized diagnostics and neurotherapeutics. Furthermore, 
the effects of SARS-CoV-2 should not be limited to the brain as 
pathologies related to the peripheral nervous system have also been 
reported (Table 1, Figure 2).

Figure 1. The clinical manifestations of COVID-19 on the CNS with its proposed mechanisms of action. CVA: Cerebrovascular Accident; CNS: Central Nervous System; ICH: 
Intracranial Hemorrhage; SAH: Sub-Arachnoid Hemorrhage

Figure 2. The clinical manifestations of COVID-19 on the Peripheral Nervous System. 
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COVID-19 Effects in Uninfected Individuals
A few studies have shown that negative emotions are not only 

associated with infected patients. Even amongst healthy individuals 
who had been quarantined, feelings of anger and anxiety have been 
expressed. These symptoms may not necessarily be present immediately 
but may only surface 4-6 months after the quarantine period had been 
lifted. Feelings of insecurity and the unpredictability related to the 
COVID-19 situation are believed to be potent contributors to stress 
[78-80].

South Korea, being one of the most affected countries by 
COVID-19, recognized the need for mental health care during this 
global crisis. As such mental health care services and experts have 
been deployed across South Korea and information pamphlets have 
been created and distributed widely [81]. The information on the 
pamphlet reported that if an individual is experiencing anxiety, anger, 
somatic symptoms, decreased energy states, concentration problems, 
rumination, changes to sleep patterns and mood, they should seek 
evaluation by a mental healthcare professional [81]. This strategy of 
availing accurate information and services to the broader public has 
been acknowledged as one of the reasons why the South Korean battle 
against COVID-19 has been so successful (Korean Center for Disease 
Control press release 31 March 2020).

The stressors that may accompany quarantine have been identified 
as the fear of acquiring the infection, frustration and boredom, having 
insufficient supplies and unreliable sources of information [82]. 
These observations point to a correlation between quarantine of a 
longer duration and poor mental health [82], especially in view of the 
diagnosis of post-traumatic stress, anger and avoidance behaviours in 
some previously quarantined individuals [82,83]. For instance it was 
noted that quarantine periods of longer than 10 days augmented post-
traumatic stress in comparison to that of a shorter duration [84]. This 
poses a great concern for many countries as they have either initiated 
lockdowns or encouraged quarantines for several days/weeks. While 
it may be thought that voluntary quarantine may lessen the negative 
impact on mental health in comparison to mandatory quarantine, 
there is not enough evidence to fully support this.

To attempt to reduce viral transmission, varying phases of 
lockdown measures have been implemented all throughout the United 
States of America (USA), Europe, Asia and Africa [85]. These have been 
accompanied by appropriate information campaigns implemented 
from their respective governments. USA had been the most affected 
and had the highest mortality rates by the pandemic despite their 
public health efforts. Within Europe, countries have opted for 
consistently monitoring, increasing or relieving restrictions depending 
on the state of the pandemic at the specific point in time. Africa has 
elected for a lower lockdown level since the start of the year. Higher-
income countries, like Australia and New Zealand received praise for 
their COVID-19 responses and in their swift actions. There is hope 
that public health measures particularly mass COVID-19 vaccination 
programmes will assist in reducing transmission dynamics. Most 
countries in Asia and Africa have been subjected to a slow vaccine roll-
out, thus contributing to the mortality rates.

Neuropathological Changes in Uninfected Individuals

Chronic stress levels cause an overstimulation of the hypothalamic-
pituitary axis (HPA), subsequently stimulating the release of 
glucocorticoids, catecholamines, vasopressin and simultaneously the 
sympathetic “fight or flight” system. Loneliness activates a similar 

Indirect effects on brain function

Currently the treatment of patients suffering from COVID-19 is 
symptomatically based. In addition to managing the disease medically, 
patients also face isolation and lose direct human interaction with their 
non-infected family members. Human beings are innately gregarious 
and have evolved to develop complex social hierarchies. With the 
number of restrictions that social isolation and limited interaction 
institutes, infected patients may be experiencing a multitude of 
emotions. These may range from loneliness, apathy, despondence, 
despair, anxiety, depression, uncertainty and anguish [66]. Social 
isolation further potentiates stress and anxiety and these emotions 
are known to negatively impact the neuroendocrine system [67]. 
Chronically elevated levels of cortisol, stemming from severe mental 
distress, can potentiate pseudo-symptoms (including fever, cough, and 
hypoxia) even in uninfected individuals [60].

A key factor influencing how people respond and their ability to 
cope with stressful events (in this particular case a global pandemic) 
is based on their perceptions of the condition [68]. Since January 
2020, numerous guidelines have been published by the National 
Health Commission of China related to providing psychological crisis 
interventions for COVID-19 [69]. Williams [70] highlighted that two 
prominent studies involved vulnerable populations: the elderly and 
international migrant workers [71,72]. It was reported that during the 
epidemic in China, there was a significant escalation in the number of 
psychological presentations relating to depression, anxiety and stress 
[73]. A large electronic health record study involving approximately 
60 000 participants revealed that new onset dementia was 2–3 times 
more common in patients following hospitalization for COVID-19 
in comparison to hospitalization for other medical events [74]. Clear 
communication has been shown to be critical under these circumstances. 
Sharing management plans with patients and their families have also 
been shown to be crucial for the wellbeing of the infected individuals. 
Decreasing the feeling of isolation for affected COVID-19 patients can 
be achieved through the use of safe social platforms (social messaging/
video calling applications). With multiple major disasters, the Chinese 
government had made significant strides in improving the mental 
health service system. During COVID-19, a new model (West China 
Hospital) involving the internet was developed. This model involved 
providing online therapy and support to patients, their families and 
healthcare workers (HCWs) from psychiatrists, psychologists, and 
social workers. Experience with this model further demonstrates the 
importance of having a comprehensive approach to the treatment 
of COVID-19 with due consideration for the risk of adverse effects 
elicited by elements of the treatment (for example self-isolation).

Neuropsychological effects in COVID-19-infected individuals

Public stigma with its influence on the psychological wellbeing 
of an individual, has arisen as another major factor that patients with 
COVID-19 may face (COVID-2019 situation reports). Following 
recovery from COVID-19, patients may still encounter social prejudice 
and stigmatization as reported in a study by Gammon et al. [75] that 
explored stigmatization in Methicillin-Resistant Staphylococcus 
Aureus (MRSA) carriers. A similar observation was made during the 
Middle East respiratory syndrome (MERS) coronavirus outbreak when 
families and patients faced social stigma and discrimination even after 
being virus-free [76,77]. These findings suggest that continued support 
and regular therapy is needed to assist the patient with the psychological 
after-math of COVID-19, especially in view of the potential long-term 
effects of stigmatization and social prejudice on mental wellbeing.
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pathway as indicated by Segrin et al. [86]. Overstimulation of the HPA 
system can result in adjusted concentrations of neurotransmitters, 
induction of oxidative stress and changes in inflammatory processes 
[67]. Persistent stress leads to activation of the amygdala and other 
primitive limbic structures, contributing to fear retention [87]. 
Centuries ago, these biological structures would predominate to allow 
primitive humans to face severe life-threatening situations. However, 
over the years, these structures have become more dormant while the 
human brain evolved to develop a larger cerebral cortex to provide 
higher levels of cognition (like rational judgement and reasoning). 
This supposition is supported by subcortical structures such as the 
periaqueductal gray matter and the amygdala becoming more active 
in PTSD patients when a life-threatening stimulus is perceived [87]. 
This may account for a decrease in rational thinking and an upsurge 
in fear-driven behaviours. Promising solutions aimed at improving 
the neuropsychological status and mental health of individuals will be 
discussed later in this review.

Strategies against COVID-19
Learning from previous experiences

While it is difficult to anticipate the long term implications that 
COVID-19 will have on physical and mental health, it can be expected 
to elicit neuropsychiatric changes similar to those previously shown 
by influenza, SARS and the MERS. A diverse array of behavioural 
modifications inclusive of anxiety, panic attacks, depression, psychotic 
symptoms and even suicide have been reported particularly during the 
early phase of the SARS outbreaks [3,60]. During and after the SARS 
coronavirus outbreak in 2003, more cases of PTSD, anxiety, depression, 
and fear were reported among HCWs [88].

A study evaluating the psychological impact of quarantine during 
the MERS outbreak had higher scores when assessed using the hospital 
anxiety and depression scale [76,89]. These findings are comparable 
to the psychological distress experienced by individuals in Nigeria 
during the Ebola crisis [76,90]. In 2015, the MERS infection in Korea 
resulted in 186 cases of infection, 38 deaths and 16,692 exposed and 
quarantined individuals. Since this outbreak, PTSD symptoms had 
increased amongst the HCWs who cared for the MERS-infected 
and hemodialysis patients in quarantine [81]. The stress and anxiety 
experienced by the HCWs were related to errors, missing of diagnoses 
and delays due to communication failure, amongst others. Therefore, 
recognizing such trigger events in the work environment of HCWs 
during an outbreak should be part of hospital management guidelines 
governing its workforce. Learning from these past outbreak experiences 
and fine-tuning solutions could assist extensively during the current 
COVID-19 pandemic.

Coping mechanisms

Online Counselling Services

Park and Park [81] highlighted that adopting measures like relying 
on trustworthy sources of information, communicating with loved 
ones, expressing negative emotions, scheduling enjoyable activities and 
maintaining activities of daily living, are valuable in trying to mitigate 
the effects of being quarantined. For government and policy makers, 
this information should be disseminated widely to the population. 
Additionally, information regarding the mental health status and 
their levels of distress among COVID-19 patients and the HCWs 
who provide care for them, should be documented. Xiang et al. [60] 
suggested a 3-tiered approach to mediating the effects of COVID-19 

that can be applied to all affected countries. The first tier entails the 
need for a multidisciplinary team of psychiatrists, psychologists and 
other clinical mental healthcare professionals. The second tier involves 
the provision of factually correct, reliable updates about COVID-19 
on a regular basis. The third tier pertains to the delivery of necessary 
psychological therapy via various platforms including online sessions 
or applications [60,81].

Upon the COVID-19 outbreak in China, the Second Xiangya 
Hospital was quick in their response in tackling the psychological 
demands of staff. Their response plan incorporated 3 components: 
(i) assembling a team of medical personnel, (ii) online courses with 
a hotline and (iii) stress-relieving activities aimed at providing 
assistance to staff facing psychological difficulties [91]. While such a 
system appears advantageous in providing support to staff members, 
some of the medical staff were reluctant to make use of these services 
as they were in denial about admitting they were having any issues. 
The hospital then sought to identify key problems experienced by the 
staff members. Upon interviewing 13 members of staff, they stated that 
they were concerned about spreading the SARS COV-2 virus to their 
families, diminishing supplies of protective equipment, dealing with 
uncooperative patients and the feeling of helplessness when caring for 
terminal patients [91]. The hospital provided multiple solutions to meet 
the needs of their staff. These included arranging temporary places of 
rest for the staff away from their family members, and hospital staff 
would assist with those patients that were not compliant to quarantine 
regulations. Staff were provided with adequate training to enable them 
to feel competent when attending to critically ill patients. Furthermore, 
the hospital ensured that personal protective gear would be 
appropriately allocated, and the staff were taught to manage their stress 
through relaxing activities. This study highlighted the effectiveness 
of providing the correct resources when managing pandemics of the 
nature of COVID-19. This is a lesson that most countries could follow.

With the progression in smartphones and their communication 
applications, countries should exploit these technological advances to 
provide the large-scale psychological aid that is needed. This concept 
was successfully utilized in several provinces in China during the 
COVID-19 outbreak using Questionnaire Star, an online survey 
programme. A multicentre survey was conducted in China comprising 
of 1563 participants. The survey results showed that 73.4% of the 
participants experienced stress-related symptoms, 50.7% experienced 
depression, 44.7% experienced anxiety, and insomnia was reported 
in 36.1% of participants. Such surveys are imperative in determining 
what psychological consequences are most prevalent, the type of 
mental health resources needed and how they will be distributed. 
Liu et al. [92] has indicated that there are numerous free sources of 
published documentation which can be used as the framework to base 
mental health strategies on. China was also able to employ free 24-hour 
online counselling services, primarily using WeChat-based resources 
throughout its 31 states [92]. Self-help options included cognitive 
behavioural therapy and even programmes with artificial intelligence 
were also made available [93]. Such programmes were also beneficial in 
suicide prevention. The scope for trying new platforms and introducing 
telemedicine, specifically telepsychological counselling, is growing [76].

Cognitive Behavioural Therapy

Cognitive behavioural therapy (CBT) helps people by learning 
techniques to identify and modify negative thoughts and behaviours. 
Naeem et al. [94] has proposed the application of CBT during this 
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global pandemic. The therapist would encourage rationalization of 
the situation, in addition to focusing on the individual’s lifestyle, level 
of physical activity, stress management and sleep patterns. There has 
been evidence to suggest that even online CBT can generate a positive 
impact and promote resilience [94]. With benefits such as wide-spread 
delivery and being cost-effective, CBT also has the potential to be 
adapted to address individual patient circumstances comparable to 
precision-based medicine.

Mental Health First Aid

Early detection of mental health problems, improving mental 
health literacy and providing affordable, accessible treatment should be 
a global health priority [95]. Previous studies have demonstrated that 
members of the general population experience difficulty in identifying 
the disorder when presented with a hypothetical situation or vignette 
of a person with a mental disorder. A lack of literacy forms a barrier 
in the identification, management and prevention of mental disorders 
whilst concurrently contributes to stigma often associated with mental 
health conditions.

A mental health problem can be defined as a significant and 
persistent alteration to a person’s thoughts or behaviours that is 
disruptive to their daily activities. Mental health first aid (MHFA) 
aims to identify the detrimental patterns of behaviour and assist 
the person by providing them with the appropriate support. MHFA 
incorporates five steps compressed to form the acronym “ALGEE.” 
The five key steps include: (1) approach the person, assess their 
situation and assist accordingly, (2) listen without judgement, (3) give 
information, support and advice, (4) encourage help-seeking from a 
relevant healthcare professional and (5) encourage additional support 
modalities [96]. Mental health first aid have been established through 
Delphi methodology [97-99]. The conventional mental health first aid 
course is taught by an instructor to groups of participants but has the 
potential to be modified to diverse settings, cultural and age groups 
[100,101]. More recently, it has been adapted to an electronic learning 
(eLearning) platform which would be favourable during this pandemic. 
The benefit of eLearning is that it is widely accessible and may be more 
cost-effective, by eliminating the need for an instructor while being as 
effective as the standard mental health first aid training course [102]. 
MHFA courses are available in over 20 countries (including the US, 
Pakistan, Sweden) and can be translated into different languages.

Another notable strategy following the influenza outbreaks, 
was the establishment of a resilience training program to facilitate 
the preparation for future crises by learning from previous viral 
outbreaks [103]. Psychological first aid (PFA) could be a valuable 
tool in providing continual support and assist in alleviating stress 
[104-106]. Johns Hopkin’s PFA framework comprises of the acronym 
“RAPID” where each letter is representative of one of five steps. The 
first being establishing a rapport and practicing reflective listening 
when interacting with a person seeking help. The second step entails 
assessing the patient’s mental state and establish what their needs 
are. The third step involves prioritizing the most severe cases and the 
fourth step involves providing the relevant level of care for them. The 
fifth and final step is disposition and follow-up through consistent 
monitoring. The RAPID-PFA may be beneficial in the context of the 
COVID-19 pandemic, however its appropriateness remains to be 
evaluated [76,106]. Training HCWs in MHFA or PFA would empower 
them with the necessary skills to enable them to identify and manage 
mental health problems to mitigate the current and future effects of 
COVID-19.

Mobile Outreach Programmes

Mobile outreach programmes could be devised to assist those 
vulnerable populations and those who do not have access to online 
platforms [91]. Mental healthcare professionals could conduct these 
mobile outreach programmes using designated medically equipped 
vehicles. Regular outreach programmes especially after the COVID-19 
pandemic should be part of reintegration and intervention plans. With 
an abundance of approaches directed towards mental health problems 
during a crisis like COVID-19, implementation and evaluation of 
one or more feasible options may have the most pronounced positive 
impact.

Conclusion
While several scientists and clinicians around the world are 

grappling with the containment and management of the SARS COV-2 
virus, it has overwhelmed many healthcare systems and has severely 
disrupted the way human beings have been living. The impact of the 
virus and subsequent pandemic on the mental wellbeing of people 
continues to be less prominent in discussions by HCWs and health 
care authorities, despite a call for the onset of mental healthcare to be 
immediate [60]. Regular clinical screening for symptoms of depression, 
stress, anxiety and suicidal behaviours among HCWs and COVID-19 
infected patients should be conducted [60], especially in view of 
psychotherapeutic interventions being proven to be beneficial to those 
individuals exhibiting severe signs of stress [3,4]. Despite limitations 
such as cognitive dissonance, it appears that implementation of online 
platforms during times of crisis like COVID-19 could bring some 
relief and improve mental wellbeing. It is known that mental health 
challenges are the result of a complex intermingling of relationships 
that exist between biological, environmental, psychosocial factors, 
which in the present pandemic, should be accounted for.
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