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Abstract

Background: The 2019 coronavirus (COVID-19) pandemic has brought unprecedented
challenges to the health sector nationwide and internationally. Across all disciplines, unique and
novel modes of presentation with substantial morbidity and mortality are being encountered, and
growing evidence suggests that psychiatric comorbidity is likely among COVID-19 patients.

Objective: This article aims to broaden the current discussion on the psychiatric sequalae of
COVID-19, which has largely focused on anxiety, and examine the recently documented
psychiatric sequelae of COVID-19 infection, the secondary effects of the pandemic on public
mental health, and future psychiatric conditions that may arise due to COVID-19.

Methods: We conducted an in-depth review of the current global psychiatric literature and
describe the wide range of psychopathological presentations reported among past COVID-19
patients worldwide and those that are expected to emerge.

Results: Current discussions in the psychiatric literature on COVID-19 report anxiety and
anxiety disorders as a predominant set of clinical presentations during the pandemic. The impacts
of direct COVID-19 infection, associated psychopathological sequelae, and drastic lifestyle
changes due to the COVID-19 pandemic in South Africa, are associated with a broad range of
psychopathologies and other neuropsychiatric presentations. Pre-existing societal conditions and
burdens on the health system in South Africa prompt healthcare providers and public health
planners to accordingly prepare for the expected rise in new psychiatric presentations.

"Correspondence to: Ugasvaree Subramaney, Department of Psychiatry, School of Clinical Medicine, Faculty of Health Sciences,
University of the Witwatersrand, Johannesburg, South Africa, Ugasvaree.subramaney@wits.ac.za.
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Conclusion: Greater awareness of the various psychiatric conditions attributed to COVID-19
infection may allow for earlier screening, more effective treatment, and greater positive health
outcomes and better prepare health systems to address the growing pandemic in South Africa.

Keywords

COVID-19; psychopathology; mental health; stress; South Africa

INTRODUCTION

Numerous countries worldwide have reported widespread elevations in psychiatric
morbidity, increased risk for mental distress and illness and novel psychopathological
presentations among afflicted patients and communities exposed to the 2019 coronavirus
(COVID-19) pandemic. (1,2) Similar to the conditions faced in South Africa, the novel and
dramatic societal shifts brought by the national and international social policies aimed at
mitigating the spread of COVID-19, including forced isolation and confinement, limited
physical mobility, fears of infection, emotional distress, and for some, extreme threats to
survival, are understood to underlie these psychiatric presentations and exacerbate the
existing clinical conditions.(2,3) The rapid, ongoing review of initial mental health research
on COVID-19 has shared vital insights into the possible psychological impact of the
pandemic and highlights the prevalent presentation of anxiety and fear among affected
patients and communities. Yet, evidence from the past viral epidemics and broader
knowledge on the clinical, social and environmental determinants of mental illness
emphasises that the psychiatric sequelae of COVID-19 are likely much broader than what
the current, initial literature presents.(3) In this rapid review, we move beyond the primary
focus on anxiety to describe the wider psychological sequelae and psychopathological risks
due to the COVID-19 pandemic in South Africa. The following areas of psychopathologies
are reviewed in this article: neuropsychiatric sequelae, anxiety and anxiety disorders,
obsessive compulsive disorder, mood disorders, psychotic disorders, child and adolescent
mental health and specific threats to healthcare workers.

Neuropsychiatric sequelae

The neuropsychiatric sequelae of COVID-19 include a range of mental conditions that may
occur due to brain damage or other physiological damage resulting from infection by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), either due to the direct effects of
infection of the central nervous system (CNS) or through indirect mechanisms such as the
body’s immune response to the infection.(2) Due to the lack of data on the manifestations of
the COVID-19, researchers have drawn upon the epidemiology and findings from studies on
two similar strains of coronaviruses, which also caused widespread respiratory disease
across the world, for additional insights: (1) severe acute respiratory syndrome coronavirus
(SARS-CoV), initially encountered in 2002 and responsible for severe acute respiratory
syndrome (SARS), and (2) Middle East respiratory syndrome coronavirus (MERS-CoV),
first identified in 2012 and responsible for Middle East respiratory syndrome (MERS).(2,3)
These comparisons have been on the basis that the three coronaviruses are structurally and
genetically highly homologous and hence are largely comparable.(3)
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A series of neuropsychiatric presentations have been previously reported in cases of MERS,
SARS and COVID-19. Research suggests that delirium is a common presentation in the
acute stage of COVID-19 — especially in the severely ill.(2) Early studies show that 20%—
30% of patients with COVID-19 will either present with or develop delirium; this is much
higher in cases of severe illness, where 60%—-70% of patients have presented with delirium.
(4) In older patients with COVID-19, the presentation of the disease may be quite atypical as
delirium presents in the absence of other related signs and symptoms, such as fever or
dyspnoea.(4) Preliminary evidence on the elderly MERS patients also reports that delirium
is associated with raised mortality.(2) A recent study also reported acute new-on-set
psychosis among COVID-19 patients with no prior history of psychosis. Patients in this
study exhibited presentations of agitation, disorganisation, paranoid ideation and auditory
hallucinations.(5) Additionally, among severe COVID-19 patients requiring intensive care
unit admission, neurocognitive impairment (e.g. dysexecutive syndrome) may be a feature in
the longer term (e.g. months to years) after recovery from COVID-19.(2) For SARS and
MERS, there is evidence for depression, anxiety, fatigue, impaired memory, insomnia and
post-traumatic stress disorder (PTSD) occurring in the post-illness period (i.e. in the
following months to years), but it is yet unknown whether this is also the case with
COVID-19.(2,3)

Growing evidence illustrates the role of psychoneuroinflammatory pathways in precipitating
a wide range of psychiatric conditions (e.g. depression, anxiety, schizophrenia) as well as the
neuropsychiatric conditions associated with human immunodeficiency virus (HIV) infection.
Similar mechanisms may underlie the neuropsychiatric presentations of COVID-19. In
addition to acute stress from COVID-19, infection with SARS-CoV-2 may lead to a
hyperinflammatory state and a heightened, sustained inflammatory response to the infection,
which has been described as a ‘cytokine storm’ (also a feature of SARS and MERS).(2,5,7)
In a case report of three COVID-19 patients with psychasis, patients exhibited elevated
levels of systemic inflammation a few days prior to a positive COVID-19 diagnosis.(5)
These patients were otherwise asymptomatic (e.g. normal vitals, no delirium, no other
physical illness).(5,6) Even with no infiltration of the virus into the CNS, peripheral
cytokines involved in the anti-viral response may give rise to neuropsychiatric
manifestations by precipitating neuroinflammatory responses and/or compromising blood—
brain interface integrity, leading to peripheral immune cell transmigration into the CNS and
disruption of neurotransmission.(7) Overall, the aetiology of neuropsychiatric manifestations
of COVID-19 is likely multifactorial and may be affected by a variety of influences,
including the current state of immune function, direct effects of the viral infection (e.g.
infection of the CNS), the degree of physiological compromise (e.g. hypoxia), pre-existing
cerebrovascular disease, in addition to the availability and quality of medical interventions
and the larger psychosocial experience of COVID-19.(1)

Anxiety and anxiety disorders

Anxiety symptoms may range from a wide variety of concerns around contracting or
spreading the virus, inability to regulate uncertainty, limited social interactions, unsafe living
conditions and economic fallout, among others.(8,9) While these symptoms might not
constitute an anxiety disorder per se, they are currently among the most common symptoms
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emerging during the COVID-19 pandemic.(2,3) A possible worsening of symptomatology in
the pre-existing cases is described in the literature.(9)

Generalised anxiety disorder is among the most frequently described presentations among
the COVID-19 patients. A meta-analysis of SARS, MERS and COVID-19 studies reported
that anxiety was common in the post-illness phase up to three years after infection.(2) A
cross-sectional survey performed in China reported a relatively high prevalence of
generalised anxiety disorder of 35.1%, particularly among patients below the age of 35 years
and those who reported excessive rumination (=3 h a day) about the pandemic.(11) In one
recent study on the mental health impact of COVID-19 in Soweto, while a majority of adults
perceived that COVID-19 did not affect their mental health, a variety of stressors that caused
deep worry, anxiety and rumination (‘thinking too much’) were reported in approximately
20% of adults.(8) These concerns during the lockdown were driven and exacerbated by the
inability to care for themselves and their families, crippling economic struggles, personal
vulnerability due to illness, the invisible nature of COVID-19 transmission and a lack of
awareness on the disease.

As described above, health anxiety is another common presentation seen during the
pandemic (9) and may result in individuals seeking medical assistance repeatedly, or
conversely, avoiding help-seeking behaviour even when unwell. Health anxiety may also
result in a mistrust of or reluctance towards engaging health authorities.(10) These anxiety-
related behaviours may be erroneously attributed to an anxiety disorder and impart an added
pressure on the already overburdened mental health system in South Africa.

Panic attacks may also occur as a distinct disorder or in combination with other psychiatric
disorders. There is a paucity of literature regarding this in relation to COVID-19. However,
panic attack symptoms such as shortness of breath, chills or heat sensations and chest pain
or discomfort may overlap with symptoms of COVID-19 infection. Individuals with pre-
existing panic disorder or who experience panic attacks from any other medical or
psychiatric disorder might experience panic attacks more frequently. New onset of panic
attacks in individuals with other psychiatric diagnoses is also possible.

Obsessive compulsive disorder

Another prominent presentation in the COVID-19 environment, by virtue of the clinical
symptoms of distinct thoughts and often linked behaviours, is obsessive-compulsive disorder
(OCD). This disorder was previously categorised under anxiety disorders and now exists as a
separate category (OCD and related disorders) in the DSM-5 and can lead to significant
functional impairment.(1) Numerous countries (e.g. China, the United States, the United
Kingdom, Italy, India) have shown a recent increase in outpatients presenting with OCD
symptoms, with exacerbation of symptoms such as hoarding and washing compulsions in
already diagnosed OCD patients in response to stressors in the environment.(11,12)
Lockdown measures may lead to panic buying and hoarding items such as hygiene products,
flu medication and groceries.(11) Patients may struggle to determine what constitutes
excessive behaviour under these extraordinary circumstances and normalise their
compulsions as a precautionary response to the global pandemic. Proper hand-washing
techniques recommended may also reinforce ritualistic behaviours, another clinical feature
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of OCD. The influx of information from TV, newspapers and social media sites regarding
the virus can add to obsessions about the contamination.(12) During the previous epidemics
such as SARS, MERS and influenza, researchers reported a worsening of OCD in patients
up to 1 year later.(12)

Mood disorders

Direct infection of COVID-19 and the collateral impacts of the pandemic place many at risk
for a variety of mood disorders. Seropositivity for viral illnesses linked to Influenza A and B
and coronaviruses were shown to be associated with having a history of mood disorders,
including depressive disorders, and increased suicide attempts.(13) One cross-sectional
survey conducted in China during the COVID-19 outbreak found a prevalence of depressive
symptoms of 20.1% and sleep disturbances of 18.2%.(10) Another Chinese study conducted
during the early stages of the outbreak found that 16.5% of the sample reported moderate to
severe depressive symptoms.(14) As noted with the HIVV/AIDS epidemic in South Africa,
depression can increase the risk of acquiring the virus, and the presence of mental illnesses
can also be a stand-alone risk factor for acquiring the virus.(14) Human herpesvirus 6 has
been also implicated in the development of bipolar disorder and depressive disorders, due to
direct invasion of the CNS by the virus.(15) It has been hypothesised that coronaviruses
typically invade the nervous system via the olfactory nerve. Thus, mood disorders can result
directly from the virus, or secondarily through the resulting immunological response.(16,17)
In persons with pre-existing mood disorders, infection with COVID-19 may result in a
relapse of symptoms.

Patients with mood disorders often display cognitive changes that might affect their ability
to rationalise the recommended measures of maintaining social distancing, regular washing
of hands and surfaces and the use of a face-mask. Symptoms of acute mania include elevated
mood, impulsivity, increased goal-directed activity and often, psychosis.(1) Acutely manic
patients might be unable to appreciate the importance of these preventative measures, and
hence be at higher risk of contracting and spreading the virus.

The numerous and ongoing psychosocial consequences of the pandemic can also result in
the relapse of depressive disorders, bipolar disorder and suicidal thoughts,(17) particularly
due to the widespread economic shocks due to COVID-19. The United Nations
Development Programme has estimated an income loss of more than $220 billion in
developing countries such as South Africa due to the pandemic.(18) Recessions inevitably
leading to job losses and unemployment is an independent risk factor for the development of
depressive disorders. A systematic review found a positive association between recession
and higher suicide rates (19) with increases in global suicide rates of 20%-30% during the
2008 recession.(20)

Social isolation is also a risk factor for depressive disorders. One study, concerning patients
and staff who were placed in an isolation dialysis unit during the MERS outbreak in 2015 in
South Korea, found that isolation increased stress markers in both staff and patients.(21)
Quarantine and social distancing measures, which limit the social interactions and
communal gatherings (e.g. schools, work, churches and mosques, parks and other
community facilities) during the lockdown, have removed vital social support systems for
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many patients. The lockdown also poses major barriers to accessing care. Some clinics,
including in South Africa, are only allowing the patient to enter healthcare facilities, which
is challenging in a discipline where collateral information is often imperative to assessing a
patient’s progress. Restrictions on the availability of transport may also lead to decreased
follow-up at clinics, non-adherence and subsequent relapses.

While studies on the psychological impact of COVID-19 in South Africa are limited, one
recent study evaluated the mental health impacts of COVID-19 during the first 6 weeks of
lockdown in Soweto.(8) In this community-based sample, 14.5% of adults displayed
significant depressive symptoms, and greater knowledge of COVID-19 corresponded with
lower perceived risk of COVID-19 infection but greater depressive symptoms.(8)
Researchers also found that higher perceived risk of COVID-19 infection was associated
with greater depressive symptoms, particularly among individuals with histories of
childhood trauma (Figures 1 and 2).(8) An online survey conducted by the South African
Depression and Anxiety Group found 65% of people felt stressed or very stressed about the
imposed lockdown.(22) A majority of the respondents were from Gauteng (60%), and 59%
had prior mental health disorders, and depression was the most common condition (46%). A
portion of respondents reported a prior diagnosis with anxiety (30%) and bipolar disorder
(12%). The main challenges faced during the lockdown included anxiety and panic (55%),
financial stress and pressure (46%), depression (40%), poor family relations (30%), feelings
of suicide (12%) and substance abuse (6%).

Psychotic disorders

It has been postulated that exposure to a virus /n utero increases the risk of developing
schizophrenia later in life, with data from research conducted in the aftermath of the great
Spanish influenza of 1918 demonstrating an association between exposure to general
respiratory viruses such as influenza and subsequent psychotic episodes.(23,24) The
response of immunoglobulin G was investigated against four human coronavirus strains that
were prevalent at the time. Evidence showed that in approximately 90% of adults diagnosed
with psychosis, elevated levels of antibodies to one or more viruses were found. Pandemics
such as the Spanish flu demonstrated that these viruses can have a more immediate effect,
resulting in cases of acute psychosis soon after or at the time of infection. Further research
is, however, required, as it remains unclear whether this is due to the direct effects of the
virus on the brain, systemic inflammation due to infection or perhaps a post-viral immune
activation.(24)

Stress related to a pandemic may precipitate, exacerbate or impact the content of the
psychotic symptoms(25,26). Patients presenting with psychosomatic delusions may
experience intense paranoia.(25) A 43-year-old male patient in Germany with psychiatric
illness presented with auditory hallucinations commenting that he has not cared for his
parents who could have died of COVID-19, paranoid delusions that his parents and
neighbours had contracted COVID-19, as well as delusions that he had immunity from the
virus after contracting the virus from a Chinese message on a WhatsApp message.(26) In
another case, a 38-year-old married woman with secondary-level education, good premorbid
functioning and no prior psychiatric history believed she was potentially infected with the
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virus after a visit to her dentist (who had recently vacationed in France and was not donning
a mask). Within four days, she became anxious with malaise and fever, developed command
auditory hallucinations to go to multiple health centres for testing and began to feel ‘an evil
demonic force which would take her soul in order to possess her.” She also had visual
hallucinations of shadows, delusions of reference and a formal thought disorder. The voice
ultimately ordered her to kill her family. She was diagnosed with an acute psychotic disorder
and was treated effectively with antipsychotic therapy.(27)

Anxiety is a common symptom in psychotic disorders as well and can interfere with rational
decision-making, which could engender maladaptive behaviours such as excessive health-
seeking, disproportionate hand-washing or purchasing protective gear.(27) Media coverage
during pandemics or crises will unduly influence psychotic manifestations.(26) These case
studies emphasise the profound impact that a global pandemic can have on patients with
established psychopathology, as well as those without prior history. Difficulties in
distinguishing ‘normal paranoia’ around the illness and psychosis are best managed by a
mental healthcare practitioner.

Children and COVID-19

Children’s mental health has been overshadowed by the drastic and necessary measures
taken to curb the spread of infection. The first onset of mental disorders typically occur in
childhood or adolescence.(28) It is therefore of concern that in a recent survey conducted on
primary school children in Hubei Province in China to evaluate the impact of home
confinement on the mental health of children, increased rates of depressive and anxiety
symptoms were found, and the authors concluded that “serious infectious diseases may
influence the mental health of children as other traumatic experiences do.”(29) The direct
impact on a child may be related to: anxiety and uncertainty about an unfamiliar infectious
condition, contraction of the virus (with the potential for self-isolation, quarantine in
hospital, and separation from family), having vulnerabilities to contracting the illness (e.g.
being immunocompromised or respiratory disease), or having a loved one experience or die
from COVID-19.(30) A child’s reaction to novel situations depends on various factors
(summarised in Table 1).

Social interactions are an important component of a child’s emotional development and their
capacity for social competence.(31) School closure has resulted in academic and social
losses, but in South Africa there are further challenges due to limited access to online
education, malnutrition (with the suspension of school feeding programmes), and the lack of
provision of school-based therapeutic interventions for children with disabilities (e.g.
occupational therapy). The implementation of home confinement has also resulted in social
isolation, school closure, play restrictions and a major lifestyle and routine adjustment.
Parents staying at home may not always translate into more child-focused interactions.
Additionally, lockdown restrictions limit the potential psychological benefits of exercise and
physical activity for children. Many South African children live in overcrowded, confined
spaces and do not have access to private outdoor areas. Financial strain is a potent parental
stressor and may have an impact on family stability. Co-parenting, custody arrangements,
and movement of children between households during lockdown might also lead to added
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stress in children. National epidemiological data is guiding the proposed re-opening of
schools but there are legitimate concerns about the sector’s ability to implement measures to
limit transmission (e.g. maintenance of social distancing in the classroom and the
playground, provision of adequate protective apparel and sanitisation, conduction of
screening protocols, psychological first aid training, etc.).

Healthcare workers

Healthcare workers are employed in environments that regularly present them with often
unique and hazardous challenges, many of which are seen as an inherent part of work
responsibilities. COVID-19 pandemic introduced additional work hazards in the healthcare
environment.(31) Globally, various difficulties have been exacerbated due to the pandemic
and newer challenges have emerged. These include the requirement for much stricter
biosecurity measures, the constant risk of contracting the disease, increased workloads,
concerns about putting family members at risk and the stigma faced by healthcare workers.
(1) The World Health Organisation (WHO) has acknowledged an increased risk of anxiety
amongst healthcare workers and a possible increase in burnout and PTSD. (32-34)
Healthcare workers have also been faced with significant shortages of personal protective
equipment, the lack of specific treatments, constant media coverage and a sense of not being
supported adequately.(2) Additionally, reasons for psychological distress include fears of
contracting the virus, passing on the virus to families, increased patient load and staff
shortages.(35,36)

One cross-sectional study of healthcare workers in multiple hospitals in China between 29
January and 3 February 2020 assessed the mental health outcomes and associated factors
among healthcare workers who were involved in managing COVID-19 patients.(35) In this
study, 50.4% of participants reported symptoms of depression, 44.6% anxiety, 34.0%
insomnia and 71.5% distress. Symptoms were more severe across all measurements among
nurses, women, frontline workers and those working in Wuhan, the epicentre of the
epidemic. There have also been reports of medical personnel succumbing to suicide during
the COVID-pandemic. Even during non-pandemic circumstances, physicians and healthcare
workers face elevated risks for suicide.(37)

A significant number of healthcare workers have been infected and succumbed to the disease
internationally. This places an added burden on an already-constrained workforce, thereby
increasing the workload and risks faced in the workplace, particularly as the number of
admitted cases exponentially increase during peaks of the pandemic.(38) This may create a
sense of powerlessness among healthcare workers and thus increase their vulnerability to
adverse mental health outcomes. One of the most important factors that may have a
detrimental effect on mental health outcomes is the assembly line conditions that may exist
in the healthcare system,(3) which have become increasingly prevalent in the current
pandemic.

The COVID-19 pandemic and the severe constraints on resources have thrown to the fore
certain serious ethical dilemmas faced by frontline workers.(39,40) One of the most
important of these has been patients’ access to life-saving interventions such as critical care
beds and ventilation. Healthcare workers often have to make decisions on who these are
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allocated to. This responsibility can have negative effects on healthcare workers’ mental
health outcomes. Specific interventions designed to meet the concerns and challenges faced
by healthcare workers during the pandemic must include the availability and accessibility of
mental health services to healthcare workers within the workplace to enable early detection
and management of mental health issues.

CONCLUSION

This review highlights some of the possible psychiatric sequelae resulting from infection and
experiences due to the recent COVID-19 pandemic. In addition to the focus on anxiety
among afflicted patients, we expand the scope of COVID-19-related psychopathological
presentations and disease trajectories that have been documented worldwide and that may
arise in South Africa. Other important disorders such as trauma and stressor-related
disorders and bereavement issues have not been included here. The global disruption in
economies, health systems and daily life has inevitably made a comprehensive impact on the
South African society. Future risks include limited allocation of funding to state and non-
governmental mental health and social services, greater challenges to pre-existing service
delivery limitations and threats to quality of care. We caution the extrapolation of current
research findings on COVID-19 and encourage a critical appraisal of early studies on the
disease. We offer this broader review of the psychopathological impacts due to and
exacerbated by the COVID-19 pandemic and offer further insight into the possible
psychiatric presentations that clinicians may face in the near future and to prepare health
systems as the pandemic escalates in South Africa.
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Predicted depression scores by COVID-19 risk group
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Fig 1: Predicted depression scores by the perceived COVID-19risk group
Note: Greater perceived risk of COVID-19 infection corresponds with greater depression

symptomatology in adults living in Soweto. The effect of being in the ‘More risk’ group is
highly significant (p < 0.001) relative to being at ‘Less risk’, while the effect of perceiving
that one is at the ‘Same risk’ of COVID-19 infection relative to other individuals living in
Soweto on depression symptoms is marginally significant (o = 0.095). The respective
predicted depression scores (assessed using the 10-item Centre for Epidemiologic Studies
Depression Scale, CES-D-10) for each group are as provided: Less risk = 5.04, Same risk =
6.25, More risk = 8.17.(8)
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Childhood trauma and depression scores by COVID-19 risk group
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Fig 2: Childhood trauma (ACES) and depression scores (CESD) by the COVID-19risk group
Note: Greater childhood trauma (ACES) potentiates the positive relationship between greater

perceived COVID-19 risk and the severity of depressive symptomatology. The effect of the
interaction between childhood trauma and perceived COVID-19 risk on depression is
marginally significant (A1, 206] = 3.53, p=0.0617).(8)
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