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Introduction 

The COVID-19 pandemic has rapidly spread 

across the globe with  increasing morbidity and 

mortality [1] where countries are still expecting 

subsequent waves of increased disease 

incidence.  
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Worldwide prevention strategies employed are 

social/physical distancing, hand hygiene and 

cough etiquette, contact tracing, isolation and 

quarantine, testing, monitoring and promoting 

general health of the public while vaccinations 

are still at research level.   

Sports provide more than just entertainment, 

builds social capital, cohesion among 

communities and provides opportunity for 

good health and wellbeing [2]. Sporting 

population is currently confined to homes and 

major sporting events are being postponed with 

times of uncertainty. The postponement of 

these events, including the Olympic Games 

recently, shows that the sporting world has an 

important role in the containment of the 

pandemic. Training routines of athletes around 
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the world are being abruptly interrupted where 

physical, technical, and psychological damage 

is inevitable [3]. Reducing training and losing 

their performance capacity can mean loss of 

competitiveness when returning to competition. 

Those who are directly and indirectly involved 

in sports, including coaches, managers, 

journalists and importantly the fans are 

negatively affected in different capacities. 

Thus, sports administrators, coaches, sports 

science/medicine professionals and families of 

the athletes are challenged to help the athletes 

deal with some of these relevant aspects during 

this period. This article aims to alert athletes 

and relevant stakeholders to the need to 

maintain a conditioning routine and wellbeing 

during this period and how to plan return to 

training when the stay home orders are lifted. 

Human immune response to COVID-19 

The immune responses induced by SARS-

CoV-2 virus infection can be clinically 

explained in 3 stages, where  the initial 2 stages 

are  the asymptomatic incubation period and 

the symptomatic non-severe stage in which a 

specific adaptive immune response is required 

to eliminate the virus [4]. The presence of good 

pre-existing general health and a favorable 

genetic background (e.g; major-

histocompatibility-complex antigen loci /HLA) 

are needed for a good endogenous protective 

immune response [5]. In the third symptomatic 

inflammation-driven damaging stage, efforts 

should be made to suppress inflammation and 

minimize the damage [5]. Enhancing the 

immune status by improving general health 

through increased physical fitness, appropriate 

nutrition, adequate sleep and improvement of 

mental health is an important public health 

intervention at this moment. For athletes 

maintaining the competitive stage will be of a 

concern. However, this will be a challenge in 

the background of physical isolation related 

anxiety and stress, reduced access to regular 

food, healthcare and financial constraints and 

changing socioeconomic and behavioral 

challenges of the individuals, families and 

societies. 

Immune system, exercise and sport 

The positive impact exercise and sport has on 

the  human  immune system  is well 

documented [6]. Although scientific data 

regarding the effects of exercise on SARS-

CoV-2 is currently not available, host 

protective effects of exercise from many  viral 

infections including influenza (“Flu”), 

rhinovirus (“common cold”) and herpesviruses 

[7] is available. An acute aerobic exercise bout

of moderate-to-vigorous intensity of less than

an hour is known to redeploy highly active

immune cell subtypes between the circulation

and peripheral tissues (e.g., mucosal surfaces

including respiratory and gut epithelia) leading

to increased immune surveillance and

strengthening of the innate immune response

[7]. The exercise bout improves the anti-

pathogen activity of tissue macrophages in

parallel with an enhanced recirculation of

immunoglobulins, anti-inflammatory

cytokines, neutrophils,  immature B cells and

leads to  a dramatic influx of natural killer

(NK) cells, and CD8+ T cells [8]. Similar

patterns are also seen in different intensities

during moderate resistance exercise training

[9]. Furthermore, acute and chronic moderate

exercises down-regulate excessive

inflammation within the respiratory tract which

is mediated through multiple pathways. With

daily exercise, these acute changes summate to

enhance immune defense activity and  improve

immune regulation and metabolic health [7]

placing athletes at a greater advantage with

regard to the defense against viral infections as

they continue to exercise  and be physical fit

compared to the general public.
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Is there too much exercise during this 

period?  

During periods of vigorous training or 

competition (e.g. running marathon) exceeding 

an hour have shown reduction in circulating 

immune cells in peripheral blood 1-2 hours 

following the training,  and these return to pre-

activity levels after 24 hours [7]. This 

phenomenon termed “open-window theory of 

susceptibility to infections”, has been attributed 

to immune suppression and susceptibility to 

upper respiratory tract infections (URTI) with 

the increased doses of intense exercise [8]. 

However, this hypothesis is now being debated 

due to unavailability of robust evidence about 

the dose response relationship [8]  and  the 

presence of other factors which reduce the 

immune competency and can cause an URTI, 

such as psychological stress and anxiety, 

nutritional deficiencies, poor hygiene and  

organism virulence [8]. Since the behavior of 

the SARS-CoV-2 virus is still not fully 

understood and most people are confined to 

challenging environments, it is advisable that 

general  public to  adhere to the standard World 

Health Organization (WHO)/ American 

College of Sports Medicine (ACSM) 

recommendations  of  150 minutes per week of 

moderate-intensity aerobic physical activity 

and 2 sessions per week of muscle strength 

training [10]. This is an important point to be 

considered by the athletes as part of the public 

to have gradual training strategies without 

sudden excessive high dose training. 

Training during and return after the 

COVID-19 pandemic 

Athletes currently training in the home 

environment should plan to maintain physical 

and psychological conditioning with the 

practice of physical distancing and 

recommended hygiene practices. Quickly 

adopting the „new normal way of living‟ will 

be of importance during the resumption of 

proper training. A stepwise and a gradual 

process needs to be implemented for the 

resumption of normal training. When to resume 

should be decided contextually by the 

respective governments and health sectors to 

ensure the safety of athletes and the wider 

community. While giving specific 

recommendations to individual sports will be 

challenging due to the inadequate evidence in 

the current situation; the Australian Institute of 

Sport (AIS) [11] and Sri Lanka Sports 

Medicine Association (SLSMA)  has 

developed graded return to play plans for 

athletes, both recreational and professional 

which shows the importance of planned 

gradual return to training to be followed  

involving all stakeholders. 

Types of training available 

● Elite athletes are ideally involved in

strength and conditioning, sport specific

skill training, building psychology (build

motivation, ambition and confidence),

nutritional interventions, improving

knowledge of the game and tactical game

planning for competition. Some of these

essential training is missed at the moment

and athletes might have to creatively plan

home training according to the available

opportunities.

● Athletes who were following regular high-

intensity high-volume training (>2-3 hours

per day) should plan the strength and

conditioning program during this period to

„maintain‟ fitness with periodization and

adequate rest in between sessions (high

work: rest ratios)[12, 13]. It is advised to

limit daily exercise sessions to 60 minutes

initially. After prolonging periods of

inactivity and sudden increase of the

training dose can lead to delayed onset

muscle soreness (DOMS) and even more

severe injury [14]. National Strength and

Conditioning Association (NSCA)
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recommends resistance training to be 

limited to 2-3 days per week with adequate 

rest in between [12]. Good hydration, 

proper hygiene, adequate sleep and 

adequate carbohydrate intake will help 

maintain the immune state in the 

environment with a virulent virus in place.  

● Sport specific skill and technique training

is missed by most athletes as they have no

access to their teams, venues, equipment

and coaches. Creative use of technology,

video recording skill techniques and

analysis, coupling mental imagery with

physical and skill training [15] are areas

that athletes and coaches can explore

during this time.

● Tactical game planning and analysis can be

an area given less priority by the athletes

and teams previously. This can be an

opportunity to go into detail to reflect on

the game, own strengths, weaknesses,

opportunities and threats to plan for future

competition. Considering the possibility of

a quick return to training and then

competitions; the teams can plan their

training strategies.

Things to consider while exercising 

● While maintaining physical distancing and

good hygiene; national health guidelines

may/may not state all to wear face masks

while training when the stay home orders

are lifted. If so, exercising and training

with a face mask would be extremely

challenging to athletes depending on the

type of sport, environment (high humid

environments like Sri Lanka which can

cause increased sweating) and anxiety of

perceived health risks due to the mask.

● There is no scientific evidence available

on physiological effects of exercise while

wearing face masks currently used by the

public during this pandemic. Elevation

Training Masks (ETM) have been used by

professional athletes for high intensity 

short duration training (30-45 minutes per 

session for 6 weeks ) to simulate altitude 

training and respiratory muscle training 

[16]. These well-fitting masks are known 

to allow a multi-level resistance system to 

breathe. However, in order to simulate 

altitude, the mask must have a mechanism 

to decrease partial pressure of oxygen, 

inducing a hypoxic state during exercise 

which has been suggested to increase 

aerobic capacity (VO2max), endurance 

performance, and lung function. It is 

assumed that increased respiratory load 

and decreased ventilation might be 

associated with psychological discomfort 

(i.e., perceived breath effort) [17].The 

masks currently used in prevention of 

COVID-19 infection are very much 

different to ETMs. People use different 

types of facemasks which lack standards, 

made with different material, thickness, 

resistance levels and without proper 

fitting. Using a mask will not cause 

hypoxia in the same altitude in a healthy 

person but can give variable resistance to 

breathing, for which they can get 

accustomed with gradual use. 

● Exercising individually in an open

environment using standard hygiene

practices, personal gear (water bottle,

towel, equipment) and physical distancing

is becoming more practical at the current

point of time. But when training with a

team all above will become challenges. In

addition, some sports which need body

contact (Rugby, wrestling etc.) and

common use of equipment (e.g. balls used

in cricket, rugby, basketball and

shuttlecocks in badminton). Scientific

sporting bodies (e.g. AIS ) have proposed

quick „get in, train and get out‟ [11]

strategy from the venue/session to
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minimize person to person exposure. They 

also have developed return to play 

protocols to be used, which has to be put 

into practice to see the feasibility. 

● Indoor stadiums will have closed

environments occupied by groups of

athletes performing high intensity exercise

with increased aerosol generation creating

a high-risk environment for spread of

infection [18]. It is advised to have more

ventilation with free airflow in these

venues and the start of activity is still

discouraged compared to open

environments [11].

● Spread of COVID -19 infection through

drinking water and the use of swimming

pools is not yet documented [19]. Presence

of SARS-CoV-2 in stools and wastewater

has recently been reported where a

possible faecal-oral transmission of the

virus has been raised, but not confirmed

[20]. Proper operation, maintenance, and

disinfection (e.g., with chlorine and

bromine) of water should be followed and

the disinfection of frequently touched

surfaces and specific venue protocols need

to be developed and be strictly followed

[19].

● Availability of screening athletes before

the start of training (special considerations

for para -athletes, athletes with medical

conditions and athletes tested positive for

COVID-19) availability of medical help

[18], education  and training on hygiene

practices and monitoring , availability of

adequate facilities for hand washing and

personal hygiene , regular disinfection

protocols of the venues/equipment,

providing accommodation with physical

distancing, and agreed protocols to

maintain venues and systems  as per the

national health recommendations will need

to be placed. However ,this will become

an additional financial and human

resource burden to the respective sporting 

bodies.  

Mental health  

Social isolation, anxiety and increased disease 

risks 

Periods of isolation and confinement away 

from training, reduced access to daily 

requirements, financial constraints and the 

sense of insecurity can lead to psychological 

stress and anxiety. This may lead to  elevated 

levels of glucocorticoids  which will inhibit 

many critical functions of our immune system, 

resulting in increased host susceptibility to 

infections and  non-communicable diseases 

(NCD) [21]. Exercise in general can mitigate 

the negative effects of stress to maintain 

immune function, particularly during 

prolonged periods of isolation and 

confinement. It has been shown that astronauts 

in space travel for nearly 6 months with 

extreme isolation who had a higher pre-flight 

cardiorespiratory fitness and muscle endurance 

had a better immune response compared to 

astronauts who were not fit [22].  

Abstinence from sports 

Mental health impact of abstinence from sports 

can be a major concern for athletes. They 

usually live a highly regimented lifestyle and 

training takes up a major part of their daily 

schedule. When training is taken away, athletes 

can struggle trying to find meaningful activities 

to fill the void. Studies have shown that 

physical training is also a source of inspiration, 

coping and well-being for many people 

including athletes [23]. Prolonged abstinence 

and its psychological effects had been studied 

in athletes who were forced to abstain from 

sports due to injury. These studies have shown 

abstinence and associated uncertainty can have 

various psychological impacts including 

depression, anxiety, loss of self-esteem and 

overall mood irregularity [24, 25]. 
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Postponement of events, lack of access to 

training venues and possible loss of 

sponsorships or jobs can be main sources of 

their uncertainty. 

Similarly, abstinence from physical activity has 

been found to have effects similar to 

withdrawal comparable to individuals with 

substance (e.g. alcohol, tobacco and drugs) and 

behavioral addictions [26]
 
, especially among 

athletes engaging in extreme sports. This 

suggests, there is some degree of 

compulsiveness to engage in high intensity 

physical activities in athletes. Inability to 

engage in these compulsive coping behaviors 

can have immediate negative effects on their 

mood such as anhedonia (inability to feel 

pleasure in normally pleasurable activities), 

craving and low mood [26]. Although this 

withdrawal  effect is more remarkable among 

athletes who engage in highly intense sports, it 

also can occur to some degree in others 

engaging in low intense  sports [27].  

Athletes with mental health problems 

Moreover, athletes have a higher propensity to 

have preexisting mental health problems which 

can make them more vulnerable to develop 

mental health issues  during times of isolation 

and stress [28, 29]. To complicate things 

further, higher prevalence of stigma, low 

mental health literacy, fear of appearing weak 

and false ideas regarding masculinity can 

prevent athletes seeking help [30, 31]. Coaches 

play a significant role, especially during 

stressful times by creating a safe environment 

conducive to discuss mental health struggles 

[31].  

Mental Toughness and Mindfulness 

Nevertheless, „mental toughness‟ has been 

found to serve as a protective factor against 

development of these adverse consequences 

[29]. Mental toughness is how effectively 

athletes deal with stress, pressure and 

challenge. Therefore, promotion of mental 

toughness is important to improve resilience 

during uncertain times. It has the added benefit 

of improving their performance in tough 

competitive environments. By investing 

themselves in improving mental toughness 

athletes can achieve some sense of control and 

satisfaction since they can feel that they are 

still committed to their cause.  

A practical advice coaches can give athletes is, 

asking them to maintain the momentum of their 

physically active lifestyle by conditioning them 

and engaging in some activity, although it 

might not be proper training. This will keep 

them psychologically prepared for the actual 

training. Another way they can maintain their 

motivation is by embarking on new challenges. 

Being mindful about their worrying thoughts 

and focusing on what can be changed rather 

than ruminating on all possible negative 

outcomes, is another strategy that can be 

adopted. Mindfulness exercises have shown 

promising effects on recovery, awareness and 

focus of athletes [32]. It can be a great source 

of stress reduction during uncertain and 

unfocused times for athletes and, can also be 

used to enhance their performance.   

Nutrition 

There are a few nutritional issues that can arise 

with prolonged locked down periods. Firstly, 

due to unavailability of a variety of foods, their 

nutritional status can deteriorate and lead to 

marginal micronutrient deficiencies especially 

among high risk categories such as adolescents, 

sport personals depend on body weight for 

competition and those who depended on 

outside catering support. Protein-energy 

malnutrition and micro nutritional deficiencies 

may reduce their immunity and performances. 

Low vitamin A and D levels, and lower serum 

selenium and zinc values may impair the 
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immunity [33].  In the absences of plasma 

values, it is recommended to supplement 

suspected micronutrients for a short period. 

Moreover, it is essential to move to a balanced 

diet which covers all groups to overcome 

deficiencies and get other beneficial nutrients 

such as antioxidants and probiotics.     

Another point to consider is that the detraining 

period can induce an increase in both body 

mass and body fat. Many professional level 

sport personals have had changed lifestyles 

during the lockdown period in both activity and 

dietary patterns. Changes in body composition, 

mainly losing muscle mass and increased fat 

mass may hamper their performance and 

increase risk of injuries. Personalized dietary 

advice tailored to training regimens is required 

for needed athletics.   

Conclusions: 

COVID -19 pandemic has affected the global 

community physically, psychologically an 

socioeconomically. Effect to the sporting 

population is well recognised. The measures to 

mitigate negative effects will be novel, but 

basics to maintain healthy life will be no 

different to the general public. Understanding 

the behaviour of the virus, its effects on 

immunity and exercise, and how exercise or 

sport should be used scientifically to maintain 

health of athletes and wider community is a 

priority. Coaches and scientific community can 

help athletes to maintain physical, 

psychological and nutritional conditioning 

within the practice of national health 

recommendations and to adopt „new normal 

way of living‟. Well planned stepwise 

structured processes need to be placed in 

advance for the resumption of normal training. 

As we move forward during the pandemic, 

whenever possible, it is crucial that guidance 

and strategies are developed using the best 

available evidence. 
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