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As the UK shields ‘high risk’ patients and enforces social 
distancing measures, patients will be at risk of significantly 
reducing physical activity levels. We explore the evidence 
base for COVID-19-specific recommendations and exercise 
interventions to ‘precondition’ patients prior to infection 
and appraise the role of maximal oxygen uptake (VO

2
 max) 

as a risk-stratifying triage tool. We conclude that structured 
exercise programmes can be used to maintain physical activity 
levels and prevent deconditioning and that VO

2
 max has the 

potential to be used as a clinically relevant triage tool during 
the COVID-19 outbreak.
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‘Exercise is medicine’

The current (COVID-19) pandemic has generated discussion 
about the impact of public health measures designed to protect 
critical care capacity across the NHS. We explore how aerobic 
testing can be adapted to ‘triage’ patients and help to allocate 
resources appropriately. With the crisis likely to continue for some 
time, we evaluate the role structured exercise programmes have in 
maintaining patients’ physical activity (PA) levels and explore the 
theory that exercise can be used to ‘precondition’ patients prior to 
infection.

How will public health measures impact patients’ 
physical activity levels?

The World Health Organization (WHO) has urged governments 
across the world to take immediate action and urgently 
‘suppress transmission’ of the virus.1 While the UK undertakes 
practical measures to implement these recommendations 
and shield 1.5 million2 high risk patients at risk of severe illness 
and hospitalisation,2 the NHS will inevitably need to evaluate 
and minimise any potential negative impact this may have on 
patients’ health. 

One smart watch company has estimated that ‘social distancing’ 
measures have led to a 9% reduction in weekly PA levels across 
the UK as of 22 March, 2020.3 Patients who are self-isolating 
may be disproportionately affected by these measures, as PA has 
been shown to reduce the risk of disease-specific and all-cause 
mortality.4 In addition, exercise has been shown to be an effective 
treatment option in the control of long term conditions (LTCs) such 
as hypertension, diabetes and cardiovascular disease.5 

A study from the Hong Kong flu epidemic of 1997 demonstrated 
that patients who regularly performed ‘low/moderate exercise’ 
had a significantly lower risk of mortality than patients who ‘never/
seldom’ exercised (odds ratio 0.62).6 Furthermore, murine studies 
indicate that moderate PA reduces susceptibility to respiratory 
infections and improved antiviral lymphocyte function.7 Based on 
this evidence, maintaining moderate PA will have an overall benefit 
to patients’ general physical health and may reduce the risk of 
contracting a respiratory infection. 

What do we know about COVID-19 and high-risk 
patients?

Early data from the outbreak suggest that 80% of patients 
develop mild symptoms, 15% severe symptoms and 5% become 
critically ill.8 A case series of 138 hospitalised patients from 
Wuhan (China) has identified hypertension, diabetes and previous 
cardiovascular disease (CVD) as risk factors for intensive care 
admission.9 The median age of hospitalised patients was 51, 
compared to 66 for those admitted to intensive care.9 

These case series suggest that discrete ‘high risk’ (age >65 and/
or with pre-existing health conditions)9 COVID-19 populations 
exist, which are associated with a poorer prognosis and may have 
a disproportionate requirement for intensive care resources.9 
Given the high rates of mechanical ventilation and subsequent 
high mortality,9 it may be more appropriate to consider early 
community intervention and avoidance of hospital admission in 
this group. Previous community-based models in cardiovascular 
disease have proven to be cost-effective,10 reduce mortality and 
reduce unplanned hospital admissions.10 They also allow patients 
to maintain autonomy and be involved in active therapies that 
respect their preferred place of care.

Could exercise capacity help to triage patients and fairly 
allocate resources during the COVID-19 outbreak?

The current epidemiological models predict that the NHS is likely 
to face extended periods where demand for intensive care and 
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ventilators will far exceed capacity.11 The NHS will therefore need 
to find ways to rapidly ‘triage’ a large volume of patients, to ensure 
the greatest benefit for the largest number of patients. In a scenario 
where the NHS approaches peak capacity the decision to offer one 
patient a critical care bed may deny another patient that same 
opportunity. 

If it is available, maximal oxygen uptake (VO
2 
max, measured in

  

mL/kg/min) could be added to existing ‘triage’ criteria such as age 
and clinical background. While this idea is novel, and untested at 
scale, the current COVID-19 outbreak is challenging us to think of new 
ways to ensure just and equitable admission criteria. It would allow 
clinicians to make objective decisions on a case-by-case basis that 
takes into account patients’ biological age and premorbid condition. 

What can we learn from perioperative care?

Cardiopulmonary exercise testing (CPET) for VO
2 

max is a routine 
part of preoperative assessment for some ‘high-risk’ surgical 
patients in the NHS. Previous studies have shown that disease-
specific peak VO

2
 cut-offs (such as <18.3mL/kg/min for colorectal 

surgery) can be used to predict increased risk of 90-day mortality 
and risk of postoperative admission to high-dependency care.12

Given the high prevalence of post-intensive-care syndrome 
(PICS),13 it is important to consider the baseline physical status 
of the patients prior to intervention.13 Certain risk factors – 
mechanical ventilation, age >65, admission >7 days and 
deconditioning – are associated with significant long-term 
disability and poor quality of life.13 Up to 25% of patients need 
help with activities of daily living one year after discharge and 
these patients are at increased risk of readmission to hospital.13

At this early stage of the outbreak there are no studies to support 
the routine testing of VO

2 
max prior to infection with COVID-19, 

but it is likely to provide a global assessment of patients baseline 
physiological reserves. A low VO

2
 max could be used to identify 

patients who are unlikely to tolerate the physical demands of an 
intensive care admission and post-admission rehabilitation. 

Can we physically precondition patients prior to  
infection?

The Centre of Perioperative Care has already issued expert 
guidance advocating for ‘brisk exercise’, smoking cessation, 
alcohol-free days and good nutrition as preventative measures 
in this outbreak.14 It is hoped that these simple measures will 
reduce the risk of patients requiring hospital admission, and 
potentially precondition ‘high risk’ patients prior to infection with 
COVID-19. We propose that even a small increase in baseline 
maximal oxygen uptake (V0

2 
max) across the population may 

have the effect of shifting a significant proportion of high-risk 
patients into a lower risk category.

Cardiac,10 pulmonary15 and preoperative16 home-based 
exercise programmes have been shown to be cost effective and 
significantly increase aerobic capacity in patients in a 4–6-week 
timeframe.16 The addition of strength-based programmes that 
incorporate balance and flexibility have also been shown to 
improve function and reduce the risk of falls in elderly patients.17 
A balanced exercise programme will help to avoid deconditioning, 
improve the control of LTCs and help ‘high risk’ patients to 
maintain their independence.

There are currently no studies that evaluate the impact of 
preconditioning exercise interventions on COVID-19-specific 
mortality and morbidity. Given that 5% of patients become 
critically ill,9 it seems reasonable to assume that any baseline 
improvement in VO

2
 max is likely to confer benefit. We will however 

need further data to confirm this. 

How could we practically test exercise capacity on a 
large scale?

There are a number of validated tests including the 6-minute walk test,18 
activity monitors19 and the resting heart rate method20 that can be used 
to give an estimate of a patient’s VO

2 
max. All three methods can be 

performed remotely, be self administered19,20 or in the case of resting 

Table 1. Example of FIIT-VP exercise recommendation for patients regularly taking part in exercise with  
well-controlled hypertension.21

Aerobic training Strength training Flexibility/balance training

Frequency 5–7 days/week 2–3 days/week (aim for non-
consecutive days)

2–3 days/week (aim for non-
consecutive days)

Intensity Moderate (40–59% of VO
2
 max)

This intensity will cause noticeable increases in 
heart rate and breathing but patient would still be 
able to maintain a conversation whilst exercising

Progress to start in keeping with 
patient’s baseline capacity 

Seated or bodyweight exercises 
can be used to start

Stretch to the point of feeling 
tightness or slight discomfort

Seated exercises can be used 
to start

Type Prolonged activities using large muscle groups (eg 
walking, cycling, cross-trainer or rowing)

Body weight, free weight or 
machine exercises

Can be static, or dynamic 
stretching (eg pilates, yoga)

Time Aim for >30 minutes a day. This can be accumulated 
continuously or in shorter 10-minute blocks

2–4 sets of 8–12 repetitions Hold static stretch for 10–30s, 
2–4 repetitions for each exercise

Volume Aim for 150 mins/week To include all major muscle 
groups

To include all major muscle 
groups

Progression Patient can aim to start in 5–10-minute blocks with 
a 10% increase in weekly volume

Gradual increase in load from 
body weight to 40–50% of 
1RM and then 60–70% of 1RM

Gradual increase in range of 
motions and difficulty

*Adapted using recommendations from American College of Sports Medicine Guidelines for Exercise testing and prescription.21 1RM = one repetition maximum, the 
maximum amount of weight that patient can possibly lift for one repetition.
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heart rate be extracted from existing data in healthcare records. This 
would allow clinicians to remotely assess patients’ exercise capacity at 
home, without any additional burden in clinic time.

As we embrace new ways of working during the COVID-19 outbreak, 
the use of an app-based or streamed exercise programme may be 
a feasible and cost-effective way to deliver exercise interventions. 
The use of VO

2
 max has many advantages as it is easy to collect and 

can be recorded in a patient’s summary care record, in a similar way 
to a list of past medical conditions. It may also be used to initiate 
advanced care plans for ‘high risk’ patients that take in account their 
wishes and outline appropriate levels of medical intervention.

Formulating an exercise prescription

In order to safely prescribe exercise, clinicians can use the 
‘frequency, intensity, time, type, volume and progression’ (FIIT-VP) 
principle21 (Table 1). Patients are advised to avoid extremes of 
temperature and include rest days. Expert opinion advises that 
patients displaying COVID-19 symptoms should rest for: ‘≥10 days 
from onset of symptoms plus 7 days from symptom resolution’.22 
Adhering to a graduated exercise programme and not over-
training (limiting training to 90 minutes per day) will reduce the 
risk of injury or compromising immunity.23

Conclusion

Maintaining physical activity levels during the COVID-19 outbreak 
will have significant physical health benefits to all patients. 
Further data will be needed to evaluate the role of exercise in 
‘preconditioning’ patients prior to infection.

Maximal oxygen uptake (VO
2
 max), where available, has the 

potential to be used as part of existing ‘triage’ criteria to help risk 
stratify patients. 
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Key points

Physical activity will help provide general health benefits to all 
patients.

Maximal oxygen uptake (VO
2
 max) may prove to be a clinically 

relevant ‘triage’ tool in addition to age and clinical criteria.

The role of exercise in preconditioning patients prior to 
COVID-19 infection is currently based on expert opinion. 
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