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Abstract 

The SARS-CoV-2-caused COVID-19 pandemic has resulted in a devastating threat to human society in 

terms of health, economy, and lifestyle. Although the virus usually first invades and infects the lung and 

respiratory track tissue, in extreme cases, almost all major organs in the body are now known to be 

negatively impacted often leading to severe systemic failure in some people. Unfortunately, there is 

currently no effective treatment for this disease. Pre-existing pathological conditions or comorbidities 

such as age are a major reason for premature death and increased morbidity and mortality. The 

immobilization due to hospitalization and bed rest and the physical inactivity due to sustained 

quarantine and social distancing can down regulate the ability of organs systems to resisttoviral 

infection and increase the risk of damage to the immune respiratory, cardiovascular, musculo-skeletal 

systems and the brain. The cellular mechanisms and danger of this“second wave”effect of COVID-19 to 

the human body, along with the effects of aging, proper nutrition, and regular physical activity, are 

reviewed in this article. The paper also intended to explore the ways in which alternate exercises and fitness 

activities at home helped them deal with psychological issues and physical health consequences. The regular 

fitness workout at home during the lockdown greatly helped them to overcome psychological issues and 

fitness concerns. 
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Introduction 

Coronavirus disease (COVID-19) is an infectious disease caused by the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), which was first detected in December 2019 in the city of Wuhan,China.  

Currently, this pandemic has infected more than 15million people in nearly 210 countries  around  the world 

resulting  in nearly 600,000 deaths. A pandemic of this scale has never been seen since the Spanish Influenza 

during WWI, and has already created dramatic challenges allover the world in terms of economy, social 

interactions, and individual lifestyles. Coronaviruses  are  one  of  the  largest  (27–34  kilobase) positive-

stranded non-segmented RNA viruses,named after the~120nm diameter  envelop(resembles of solar corona) 

around the nucleic acid-protein complex. The foremost damage of the virus is on human health, including 

direct injury to the respiratory system, compromise of the immune system, exacerbation of the underlying 

medical conditions, and eventually systematic failure and death. Due to the COVID-19  attack, tens of 

thousands  of patients have been hospitalized, with additional thousands  of millions of people forced to stay 

in limited space. Conceivably, this dramatic change in lifestyle, resulting  from immobilization 

(hospitalization and bed rest), quarantine, and physical inactivity can cause a second-wave attack on the 

health and well being of the infected as well as general population.  As a major journal of sport medicine and 

health in the world, the Editor-in-Chief sand the Editorial Board share a strong sense of obligation to provide 

an overview on the impact of COVID-19 and related physical inactivity on human health, and to offer some 

physical activity guidelines to individuals  suffering from the adverse outcomes during the pandemic and 

those recovering froman infection.Thus, the goal of this review article is three-fold: 1) to highlight the 

COVID-19 threats and damages to the  various human physiological systems;2) to address the harm of 

physical inactivity associated with the virus outbreak to the body; and 3) to recommend some practical 

strategies to mitigate the potential damage. Specifically, we  will  first give a brief overview on the pathology 

of COVID-19 and its impact on the immune system. We will then review the impacts of the COVID-19 

outbreak and physical inactivity on the respiratory, cardiovascular, and musculoskeletal systems. Special 

sections will be devoted to how the virus may specifically devastate the aged population and compromise the 

psychological and  mental wellbeing. Finally, we will provide some practical suggestions as to how good 

nutrition  and exercise training can protect against and help recovery from the virus attack. Ultimately, the 

harm and suffering that the coronavirus  can cause to an individual   is determined by not only the endowed 

factors such as age, sex, race, medical conditions, but also the lifestyle of the individual during the pandemic. 

 

Fighting COVID-19 with proper nutrition 

Nutrition is an important factor  for  human  health,  including  maintaining a strong immune  system. 

However, research up to date in-dicates that no single nutrient or dietary supplement can prevent or treat 

COVID-19. On the contrary,   inappropriate intake, especially overdoses of dietary supplements might be 

more harmful than beneficial. Clinical data demonstrate that patients dying from COVID-19 are mostly elder 

people with complication from other diseases and malnutrition problem due to aging. Also, development of 

COVID-19 from mild to serious symptomsis closely related to the nutritional status.Therefore, assessing 

nutrition status is necessary and important during COVID-19 infection. SARS-CoV-2 virus, like other 

coronaviruses, causes rapidly generation of free radicals and the release of cytokines (cytokine storm), 

leading to oXidative stress which promotes cell death and ultimately results in organ failure.Patients  with 

COVID-19 have increased pro-inflammatory  cytokines,high-sensitivity C-reactive protein(hsCRP)and 

increased risk for sepsis and ARDS. EXperiences   from treating SARS, MERS, andother virus infectious 

diseases and from clinical trials in COVID-19 patients show the beneficial  effects of nutritional support 

against COVID-19. Through reducing oXidative stress and enhancing immunity, nutritional support helps 

people to lower the risk of virus infection or to alleviate the symptoms of COVID-19. 
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In plasma from COVID19 patients,hs CRP, a marker of inflammation and oXidative stress,is markedly 

elevated.Therefore,increasing anti-oXidant status and reducing pro-inflammatory cytokine release 

alongwith regular treatments is likely an effective strategy for lowering ARDS and COVID-19 risk. 

Vitamin C is a commonly used antioXidant to scavenge ROS and to protect cells  from oXidative stress. 

Intravenous(i.v.) or oral administration of high-dose vitamin C has been reported to  be safe and protects 

against viral infection without major adverse events.Inaddition, high-dose vitamin C supplementation 

by i.v. administration shortened the intensive care unit (ICU) stay by 7.8% and significantly reduced 

mortality rate. Several registered clinical trials are presently being performed to investigate the effects of 

vitamin C in treatment ofCOVID-19 in several countries such as NCT04264533, 

NCT04357782andNCT04335084. 

 

Enhancing immunity is an important means for preventing and managing viral infections. Nutritional status 

affects immune homeostasis while malnutrition will impair immune response to pathogens.Vitamins and 

trace elements are crucial to maintain the function of immune system.Therefore, supplementation of proper 

amounts of vitamins and trace elements may enhance immunity against COVID-19. 

 

Vitamin D is a group of steroids responsible for absorption of calcium.Vitamin D not only play the vital role 

in maintaining proper bone structure but also a modulates immune response. Several studies claimed that 

vitaminD induces antimicrobial peptides to kill the invading pathogens, including bacteria, virus, and 

fungi.VitaminD can reduce the cytokine storm by inhibiting expression of pro-inflammatory cytokines, such 

as TNFα  and interferonγ (IFNγ)while stimulating anti-inflammatory cytokines expression by macrophages. 

Inaddition, vitamin D supplementation may reduce hsCRP in diabetic patients inwhom vitamin D 

deficiency increases the risk of ARDS.Therefore, vitamin D supplementation is  highly recommended to 

reduce the risk of COVID-19. Currently, several clinical trials are underway to investigate the potential 

protective effects of vitamin D supplementation at different doses and durations against COVID-19 such as 

NCT04344041 and NCT04326725. 

 

Vitamin A is a group of retinoids including retinol, retinal and retinoic acid, and is one of the most important 

factors in maintaining immunesystem function. Vitamin A supplementation has been shown to reduce 

morbidity and mortality of measles, pneumonia, diarrhea, malaria, and HIV infection.Vitamin A 

supplementation also enhances immune response after vaccination forme as influenza. 

 

Vitamin B is a group of water soluble vitamins having different functions in the human body.VitaminB2 

could decrease the titer of MERS virus inhuman plasma. During lung injury induced by the ventilator, 

vitamin B3 treatment significantly inhibited the infiltration of neutrophils into the lungs and elicited a strong 

anti-inflammatory  effect. In addition, vitamin B6 deficiency is known to weaken host immuneresponse. 

Vitamin E is an antioXidant and its deficiency impairs humoral and cellular immunity. Vitamin E 

supplementation is particularly effective in improving age-related immunity. Protective effects of vitamin E 

supplementation on hepatic B virus infection and bacterial pneumonia infection have been reported, 

however, vitaminE  supplementation apparently has no protective effects on acute respiratory tract infections. 

In view of the protective effect of these vitamins on viral infection, supplementation with multiple vitamins 

is recommended to reduce COVID-19risk. 
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Other nutrients involved in strengthening immunity are trace elements such as selenium and zinc. Selenium 

status is correlated with thecure rate and death rate of COVID-19 patients. High hair selenium level has been 

shown to correlate positively with treatment outcomes of COVID-19 patients. The mechanism forthe 

protective effect of seleniumis likely related to the selenium-dependent enzyme glutathione peroXidases, 

which is an important antioXidant enzyme to reduce ROS and oXidative stress. 

 

Zinc is another important trace element for developing and maintaining immune system function. Previous 

research on the SARS coronavirus (SARS-CoV) pandemic in 2003 reported that combination of low 

concentrations of zinc and pyrithione inhibited coronavirus replica-tion.Since the SARS-CoV-2 virus 

belongs to the same family of corona virusas SARS-CoV, zinc supplementation has high potential for 

prevention of COVID-19. Considering the potential effect of zine against COVID-19, adding zinc along with 

chloroquine and hydroXychloroquine may improve the treatment outcome of patients with COVID-19. 

Clinical trials are presently being conducted to estimate the synergisticaction of zinc and chloroquine as 

therapy for COVID-19 (NCT04326725,). Insummary, although definite proof for the potential effectiveness 

of various nutrients in alleviating harmful effects of COVID 19 is still forth coming, supplementation of 

sufficient vitamins and proper trace elements is recommended to help prevent lung infection and alleviate 

COVID-19 symptom.Importantly, all nutritional supplements only reduce the possibility of infection and are 

only adjuvant therapies,whereas the only strategies for COVID-19 prevention and treatment are in the 

development of vaccine and drugs. 

 

PA and Exercise programming during a pandemic 

 

Infectious and non-communicable diseases have always be set humans, but the recent appearance of 

COVID-19 has refocused public health perspectives to infectious disease. In the early part of the 20th 

century, advances in the prevention and treatment of infectious disease was primary, but deaths caused by 

non communicable disease continued to rise.During the last part of the 20th century, higher global death 

rates shifted this focus from infectious to non communicable diseases  and the scientific community sought 

to better understand prevention andtreatment of these diseases. The impact of PA and exercise on non 

communicable disease are well-documented and also impact the immune system and thus affects the 

bodies antiviral defenses. 

 

Unfortunately, modern lifestyle behaviors promote physical inactivity and sedentariness. These poor lifestyle 

behaviors are intensified by social distancing and self-imposed or government mandated quarantine measures 

intended to reduce COVID-19 spread.These circumstances pose significant challenges for remaining 

physically active. During periods of isolation, all socioeconomic groups, ethnicities, and ages should 

maintain good health by following the WHO PA recommendations of 150 minutes of moderate-intensity or 

75 minutes  of vigorous-intensity PA per week, or a combination of both.Muscle-strengthening activities 

involving major muscle groups are recommended on two or more days a week.In children/adolescents   the 

recommendations  include atleast  60minutes per day of vigorous or moderate intensity PA. 
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To exercise or not to exercise when flu or COVID-19 symptoms are observed 

 

Common COVID-19 symptoms are fever, cough, shortness of breath, and breathing difficulties. In severe 

cases, infection causes pneumonia, ARDS, organ failure,  and even death. Symptoms usually  appear  within 

two to 14days and are difficult for the non-health professional to differentiate between flu or COVID-19. 

Ineither case, the PA or exercising individual  should seek medical diagnosis and discontinue PA and 

exercise immediately.Present data suggest the median time from  on set to clinical recovery form Mild 

COVID-19 cases is approXimately two weeks and is three to siX weeks or longer for patients with severe or 

critical disease.  When body aches, fatigue, fever or symptoms such as a stomach ache or a hacking cough 

are present, bed rest is recommended until symptoms subside. Even at this point, taking a break from PA or 

exercise for a few days is sensible for the body to regain full function. Using the body as aguide to determine 

when to resume PA or exercise is always useful but becareful not to over-exert. If one is not sure whether or 

when to exercise, talking with your doctor is vital. When becoming PA or starting exerciseafter an illness, 

reduce PA and exercise intensity and duration for several days or even weeks. Complete recovery depends on 

the severity and thelength of time of illness. Each individual responds and recovers differently to illnesses. 

Attempting PA or exercise at regular exercise intensity and duration before completely recovered,increases 

risk for more-serious injury or illness. 

 

Starting an exercise program during a pandemic 

 

When starting a PA or exercise program while in the midst of a pandemic, public health recommendations 

for social distancing  and hygiene practices are paramount considerations when starting a PA or exercise 

program. Becoming physically active and reducing sedentary behavior is easily accomplished by avoiding 

sitting for long time periods, taking short movement or activity breaks, utilizing  online exercise classes, and 

using mobile technologies  such as telephone applications and wearable sensors to encourage movement. 

EXamples of home exercises not requiring large spaces or equipment   while easily practiced at all times of 

the day include walking, stair climbing, lifting and carrying groceries, chair squats, pushups, sit-ups, rope 

jumping, yoga, Pilates, and Tai Chi. A beginning exercise program should start at low intensities for short 

du-rations and progress slowly to more intense PA or exercise periods oflonger durations. Because   these 

activities are easily performed at home,  difficulties in finding  facilities with proper space and specific 

equipment  is reduced or eliminated.   A goal of any  beginning  PA or exercise program is to progressively 

work toward completing at least one-half hour of moderate PA every day or at least twenty minutes of 

vigorous PA every other day of the week. Ideally, strengthening- type activities are included in daily 

activities at least twice a week. Individuals   susceptible to chronic diseases such as cardiovascular or 

pulmonary disease should seek advice from health careproviders regarding safe exercises. Recommendations 

for children and youth aged five to 17 years are the accumulation of at least 60 minutes of moderate-to 

vigorous-intensity daily PA.Inaddition, vigorous-intensity activities  that strengthen muscle and bones are 

recommended at least three times  per week. 

 

If engaged in regular PA or exercise and wanting to further enhance cardiovascular and muscle fitness, 

suddenly beginning an intense aerobic and resistance exercise training program or performing unaccustomed 

highly intense prolonged exercise is not prudent, because such PA or exercise training can lead to reduced 

immune function. Thus, if you are already physically active or a regular exerciser but want to become more 

physically active, adjust exercise programming slowly and progressively to obtain new fitness goals to 

reduce the likelihood of any negative impact on the immune system. 
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GOODNUTRITION 

 

Good nutrition is very important before during and after an infection.  Infections take a toll on the body 

especially when these cause fever, the body needs extra energy and nutrients. Therefore,  maintaining  a 

healthy diet is very important during the COVID-19 pandemic. While no foods or dietary supplements can 

prevent COVID-19 infection, maintaining a healthy diet is an important part of supporting a strong immune 

system.  Countries that have implemented strict lockdown and physical distancing regulations, have also put 

in measures that have protected access to food and have not, thus far, experienced wide spread disruptions in 

food supplies. The Food and Agriculture Organization of the United Nations (FAO) and other United 

Nations (UN) agencies are sharing best practices to help governments  ensure the food supply continues to be 

stable. 

It is still possible to purchase and consume a healthy  diet  during   these  difficult  times. Diets vary greatly 

from place to place based on many factors including eating habits and culture. Yet, when itcomes to food, 

there is a lot that we know about  how  to  select the right  combination  of  food  to attain  a healthy  diet 

regardless  of where we live. 

 

RECOMMENDATIONS 

 

To maintain healthy diets,FAO encourages everyone to: 

Eat a variety of foods within each food group and across all the food groups to ensure adequate intake of 

important nutrients. For advice on what constitutes a healthy diet in your country, FAO has compiled many 

countries’ Food-based dietary guidelines, you may find  your country advice here: 

 

Eat plenty of fruits and vegetables. Fresh fruits and vegetables provide lots of vitamins and minerals as well 

as fiber that we need for healthy diet. To limit your trips to the market or supermarket, in addition to fresh 

fruits and vegetables, you can also buy frozen or canned fruits and vegetables. These fruits and vegetables 

also contain vitamins and minerals. However, in the canning and processing of these products, sometimes 

other ingredients such as sugar, salt, or preservatives are added. Be sure to read the labels so you can choose 

the options that are best for you and your family in order to limit intake of these ingredients. 

 

Consume a diet rich in whole grains, nuts, and healthy fats such as in olive, sesame, peanut orother oils rich 

in unsaturated fatty acids. Such diets may support your immune system and help to reduce inflammation. 

 

Watch your intake of fats, sugar, and salt. Many people in times of high stress,  use foodas a comfort, which 

can lead to over consumption. Furthermore, foods in which we find comfort are oftentimes very palatable 

because they are high in fat, sugar, salt and calories. Try to avoid eating too much of these ingredients not 

only as comfort foods but across everything you eat. Again, food labels are helpful here so that consumers 

can limit the purchasing and eating of these ingredients that should be found only in limited amounts in a 

healthy diet. 
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Continue to practice good food hygiene. Because of COVID-19 pandemic, you might be more concerned 

about food safety; however, COVID-19 is a respiratory virus and is not afood-borne disease. There is no 

evidence that the disease can be spread through contact with the food purchased. However, it’s always good 

to remember how we can support food safety by practicing the five keys to food safety: (1) keep clean; (2) 

separate raw and cooked; (3) cook thoroughly; (4) keep food at safe temperatures; and (5) use safe water and 

raw materials. More detail can be found here: 

 

 

Drink water regularly. Staying well hydrated, mainly through drinking ample amounts of plain water (6-8 

glasses a day for most adults) also helps our immune system. Drinking plain water instead of sugar- 

sweetened beverages,  also helps reduce the risk of consuming  too many calories for maintaining a healthy 

weight. 

 

Limit  consumption of alcohol. Another way many people try to cope with stress is through having  an 

alcoholic drink. These drinks have little nutritional value, are often times high in calories, and excess 

consumption is linked to numerous health problems. If you drink alcohol, do so only immoderate. 

Many people are concerned that food might be running out from supermarket shelves. However, in most 

cases those empty shelves indicate bottle necks  in getting some products to consumers, not that the food 

supply is not available at all. Many retailers in countries around the globe are working to overcome this 

challenge by hiring extra workers to rapidly restock shelves, reducing store hours to allow more time to 

restock, and redeploying workers from other tasks to help with restocking shelves. 

For more general information on food supply see FAO’s FAQs here: 

FAO suggests not buying more than your family needs to reduce the risk of unnecessary food waste.FAO 

also recommends applying the nine simple steps to reduce household-level food waste.  1) Ask for smaller 

portions,  2) love your leftovers,  3) shop smart,  4) buy "ugly" fruits and vegetables,  5)check your fridge,  6) 

practice first in, first out (FIFO), 7) understand dates on your food, 8) turn waste into compost, 9)sharing is 

caring:give to help. 

Find morehere: 

Because  many people are at home with their children, this time together can be used to start children on the 

road to lifelong habits that support a healthy diet. Fun activities to download for kids at home to learn about 

healthy diets and nutrition can be found in the Nutrition Challenge Badge found here and don’t forget, in 

addition to a healthy diet, other lifestyle factors are critical part of maintaining well being and a healthy 

immune system. A healthy lifestyle includes additional strategies such as: 

Not smoking; 

Exercising  regularly; 

Getting  adequate sleep;and, 

Minimizing and coping with stress. 
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