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Introduction
We are yet to establish the long-term effects of the Covid-19 pandemic at both individual and population level. We
anticipate a myriad of consequences including, but not limited to, psychological, physical, social and economic
effects. We can reference previous public health outbreaks involving other human betacoronaviruses (Middle East
respiratory syndrome (MERS) and Severe acute respiratory syndrome (SARS)) to aid our understanding of the
potential aftermath of the pandemic.
The aim of this review is to assess the long-term impact of the SARS and MERS epidemics on individuals and the
population at large in order to guide our approach to the long-term impact of the Covid-19 pandemic.

SARS/MERS and long-term psychological sequelae
In a study of SARS survivors, psychiatric morbidities continued to be clinically significant at 4-year follow up1. The
most common morbidities were posttraumatic stress disorder (PTSD), depression, somatoform pain disorder, panic
disorder and obsessive compulsive disorder. Similarly, in another 4-year follow up study of SARS survivors, 44%
developed PTSD during the study period2. The effects of the SARS epidemic in Hong Kong reported reduced
subjective levels of wellbeing amongst individuals with characteristics including unemployment, low education and
chronic illness3. The psychological impact of quarantine can be wide-ranging, substantial and long lasting, and
lead to high levels of stress and psychological distress 4. We have learned from the MERS outbreak that risk factors
for experiencing anxiety symptoms and anger at four to six months after release from isolation included inadequate
supplies (food, clothes, accommodation), social networking activities (email, text, internet), history of psychiatric
illnesses, and financial loss5.
Healthcare workers directly involved in the care of SARS patients reported higher levels of burnout, psychological
distress and PTSD compared with healthcare workers who were not directly involved with this cohort6. The SARS
outbreak was found to be a distressing long-term event for healthcare workers across the literature7. Particular
attention must be given to protecting the mental health of our healthcare workers both during and after the Covid19 pandemic.

SARS/MERS and long-term physical sequelae
Pulmonary
Initial commentary suggests key pathological similarities between SARS and Covid-198. Acute respiratory distress
syndrome (ARDS) is the most severe pulmonary complication that causes high mortality rates in both SARS and

Covid-198. Short-term follow up studies of SARS survivors indicate that pulmonary fibrosis may develop in survivors9.
Pulmonary fibrotic changes were also described in patients after recovery from MERS with patterns suggesting an
association with; significantly greater number of ICU admission days, older age, higher chest radiographic scores,
chest radiographic deterioration patterns and peak lactate dehydrogenase levels10. In addition, persistent pulmonary
function impairment in about one third of patients one year after recovery from SARS has been described, with
changes in FVC, FEV1 and FEV1/FVC seen11.
However, studies have also highlighted a reduction in pulmonary lesions over time, with one study finding that
pulmonary lesions on CT scans of SARS patients both 6 months and 84 months after rehabilitation clearly diminished
compared with those seen at 3 months12. In addition, in a study which examined pulmonary function in hospital
workers recovered from SARS most values of spirometry performed were within normal range13. These results are
reason for optimism when considering the long-term consequences of Covid-19 on pulmonary function.

Fatigue and generalised weakness
The concept of post viral fatigue as an entity is well presented in the literature14. Chronic fatigue symptoms have
been described at multiple time points in SARS survivors. Chronic fatigue symptoms were seen in SARS survivors in
studies with 1-year, and 3-year follow up respectively15,16. In addition, a reciprocal association was seen between
fatigue and psychiatric problems in the long-term follow up (3-year) of SARS survivors16. A further study showed
chronic fatigue 12 months after MERS had indirect effects on prolonged post-traumatic stress symptoms 18 months
after MERS via persisting depression in MERS survivors17.
The data available to us on SARS and MERS survivors supports our belief in the planning of widespread community
interventional and public health programmes addressing strategies for prevention and treatment of post viral fatigue
during and after this pandemic.
Data on SARS survivors 2 weeks post hospitalisation showed deficits in muscular endurance and cardiopulmonary
performance (6-minute walk test)18. Hui et al have postulated that numerous factors are likely contributors to postSARS generalised muscle weakness19. These include, critical illness-associated polyneuromyopathy, corticosteroidinduced myopathy, prolonged confinement and/or immobilisation and SARS-induced myositis

Strategies to mitigate the mental health consequences of the pandemic
In efforts to mitigate the mental health consequences arising from the pandemic, we must consider the myriad of
reasons for the development of psychological distress related to illness, bereavement, quarantine, social isolation
and economic burdens.
During the period of quarantine, we must consider the need for effective measures to mitigate the negative
psychological consequences associated with social disconnectedness. Since the outbreak of Covid-19 in China,
numerous psychological supports have been introduced for members of the general public, including online
counselling and cognitive behavioural therapy20. In addition, several free electronic copies of books mental health
education have been published, including “Guidelines for public psychological self-help and counselling of 2019nCoV pneumonia”, published by the Chinese Association for Mental Health. Government strategies which promote a
sense of social connection will require the provision of good internet and phone services. Also, it is imperative that
the public are provided with up-to-date, factual information delivered through a variety of media platforms.
We highlight particularly vulnerable groups to include the elderly, those with active or past psychiatric histories, the
homeless and healthcare workers. Ensuring vulnerable groups have adequate provisions will need co-ordinated
efforts within communities. Additionally, providing robust specialist care to patients with psychiatric conditions is
imperative both during and after the pandemic. One model would be designating mental health professionals as
case workers to individual patients, with the possibility of using phone and video call support as a means of
supporting and triaging patients. On a fundamental level, systems need to exist in order to provide adequate and
timely access to mental health services, making it essential for governments to prioritise mental health services in
dealing with the potential ‘tsunami’ of psychological distress. Increased funding for community and hospital based

mental health services, in addition to providing online psychological support, will be of utmost importance.
Consideration should be given to enhancing social support networks at community level.
It is imperative to ensure adequate occupational health, psychological support and intervention is available to all
healthcare workers. Regular debriefing and indeed, resilience training can be of benefit in this cohort21.

Physical Rehabilitation post Covid-19
The rehabilitation of Covid-19 survivors is key to ensure a return to physical fitness and psychological well-being. The
role of physical activity in the reduction of all-cause mortality has been established in the literature22. We believe a
key component in the rehabilitation of Covid-19 patients’ physical fitness will be a structured, tailored exercise
programme. Lau et al showed aerobic and strength improvements after 6 weeks of 4-5 weekly sessions of aerobic
exercise and resistance training on SARS survivors at least 2 weeks after discharge from hospital23. Similarly, in a
review of treatments of chronic fatigue syndrome, exercise therapy was found to have a positive effect on fatigue in
adults24.
Exercise protocols for Covid-19 survivors cannot be a ‘catch-all’ approach as severity of Covid-19 illness will vary
from mild to severe forms, with a variety of potential physical sequalae encountered post infection. A clinician led
exercise programme (General Practitioner or Sports and Exercise Medicine Physician), tailored to an individual’s
needs and co-morbidities, with regular follow-up will be the optimal model. However, we propose some overarching principles which can be included in each exercise programme. We advocate the use of the American College
of Sports Medicine ‘Frequency, Intensity, Time, Type, Volume, Progression (FITT-VP)’ when prescribing exercise
protocols25. This allows a physical activity programme be designed in a systematic and individualised manner for
each patient. In broad terms, adults aged 18–64 should do at least 150 minutes of moderate-intensity aerobic
physical activity throughout the week or do at least 75 minutes of vigorous-intensity aerobic physical activity
throughout the week or an equivalent combination of moderate- and vigorous-intensity activity and perform
muscle-strengthening activities involving major muscle groups on 2 or more days a week, with additional focus on
balance work recommended in adults 65 years and above26.

Take Home Messages
 The long-term impacts of the Covid-19 pandemic are unknown.
 SARS and MERS survivors developed long-term psychological distress, with PTSD a common diagnosis.
 Healthcare workers involved in the care of SARS patients reported high levels of psychological distress.
 Pulmonary fibrosis has been shown in SARS/MERS survivors, but long-term pulmonary consequences seem
favourable.
 Chronic fatigue is a commonly encountered problem amongst SARS/MERS survivors across the literature.
 Concentrated government strategies will be required to ensure social connection is maintained during the
Covid-19 pandemic.
 Timely and adequate access to mental health services will need to be a priority for healthcare systems both
during and after the pandemic.
 Robust community and hospital based mental health services, in addition to online psychological supports will
be required.
 We propose healthcare workers, the elderly, patients with active or past psychiatric histories and the homeless
sector to be at particular risk of psychological distress and targeted interventions in these groups will be needed.
 We believe exercise therapies will play a key role in the rehabilitation of Covid-19 survivors.
 We propose that tailored and clinician led exercise protocols will confer cardiopulmonary, muscular and
psychological benefits to Covid-19 survivors.
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