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Abstract 

At the beginning of 2020 a respiratory diseased named COVID-19 rapidly spread worldwide. 

Due to the presence of comorbidities and a greater susceptibility to infections, older adults are 

the population most affected by this pandemic. An efficient pharmacological treatment for 

COVID-19 is not ready yet; in the meanwhile, a general quarantine has been initiated as a 

preventive action against the spread of the disease.  If on one side this countermeasure is slowing 

the spread of the virus, on the other side is also reducing the amount of physical activity. 

Sedentariness is associated with numerous negative health outcomes and increase risk of fall, 

fractures and disabilities in older adults. Models of physical inactivity have been widely studied 

in the past decades, and most studies agreed that is necessary to implement physical exercise 

(such as walking, low load resistance or in bed exercise) during periods of disuse to protect 

muscle mass and function from catabolic crisis. Moreover, older adults have a blunted response 

to physical rehabilitation, and a combination of intense resistance training and nutrition are 

necessary to overcome the loss of in skeletal muscle due to disuse. 
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 Coronavirus Disease 2019 (COVID-19) is a viral 

respiratory disease which is affecting millions of people 

worldwide. The presence of other comorbidities is one of 

the major risk factors for mortality from COVID-19,1 and 

for this reason case fatalities ratio is particularly high in 

older adult,2-4 with a prevalence in males compare to 

females in most countries.3 At this time, the effect of 

virus SARS-CoV2 on human organism are complex and, 

as a consequence, it does not exist a secure and mutually 

agreed treatment.  It comes naturally that, in this 

emergency situation, prevention is the key intervention to 

adopt. For this reason, to prevent new infections a global 

lock down strategy has been adopted and people have 

been forced to stay in their home and avoid any type of 

social activity,5 including physical exercise and non-vital 

therapies. If on one side this approach is protecting those 

most at risk of infection, on the other side is 

implementing sedentary time.6 Sedentary lifestyle is 

associated with numerous negative health outcomes, 

such as cardiovascular disease, musculoskeletal 

disorders, cognitive decline, and an increase of overall 

mortality. 7 Is worth to note that a short term (14 days) 

reduction of physical activity (i.e. from 10,000 to 1,500 

steps/day) can impact insulin sensitivity and 

cardiorespiratory fitness, increase visceral fat and 

develop dyslipidemia in healthy young adults. 8 Similar 

protocols of step reduction have even more evident effect 

on older adults.  For example, a study conducted by 

Breen and coll.9 showed that 14 days of reduced step 

activity were sufficient to promote low grade 

inflammation, reduce insulin sensitivity by ~43% and 

postprandial rates of protein synthesis (MPS) by ~26% in 

healthy older adults. These translated into a ~4% loss of 

leg lean mass, which is quite dramatic considering that, 

under physiological condition, older adults lose ~0.8% of 

muscle mass per year.10 The rapid loss of muscle mass 

during periods of disuse is explained by a decrease in 

protein synthesis and increases in protein degradation 

rates. On a molecular point of view, inactivity seems to 

alter muscle metabolism primary reducing members of 

the Protein kinase B (Akt) signaling pathway. Akt is a 

central anabolic regulator with a dual function: enhances 

protein synthesis via mammalian target of rapamycin 

complex 1 (mTORC1) stimulation and inhibits protein 

degradation suppressing Forkhead box FOXO proteins 

action and their downstream.11 During inactivity the IGF-

1/Akt is inhibited and the activation of ubiquitin-

dependent proteosome pathway, in particular muscle ring 

finger1 (MuRF1) and muscle atrophy F-box (MAFbx), 

are enhanced and promote muscle protein 
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breakdown.12,13 Moreover, during disuse inflammatory 

cytokines may play a critical role in protein wasting.  

It has been indeed observed that in condition of muscle 

atrophy, TNF-a, a pro-inflammatory cytokine, activates 

the Nuclear factor kappa B-dependent (NF-B) pathway 

inducing protein degradation.14 As a consequence, older 

adults develops a resistance to any anabolic stimuli 

(exercise, nutrition) which promotes muscle atrophy.15 

Recent studies has also indicate that muscle atrophy 

during period of disuse are accompanied by a reduction 

of satellite cells activity.16 Satellite cells (SCs) are 

essential source of new myonuclei and important 

contributor of muscle repair. Aging induce a decrease in 

SCs content probably due to endocrine changes as well 

as changes in the local SC environment,17 or an 

unappropriated proliferation of SCs.  A decrease of this 

myogenic cells and their self-renewal capacity may 

contribute to the diminished anabolic response of older 

adults and can seriously impairs recovery and quality of 

life in older adults after periode of inactivity. In addition, 

as an effect of disuse, the ability to recruit motor unit is 

impaired resulting in a general reduction of intrinsic 

muscle force (force/cross sectional area).18 Short period 

of inactivity associated with changes in lifestyles as the 

one caused by COVID-19, may thus induce a “catabolic 

crisis” which can seriously increase risk of fall, fractures 

and disabilities (Figure 1). A recent study demonstrated 

that 2,000 steps/day was not enough to fully counteract 

the catabolic effects of bed rest in healthy older adults.19. 

General guidelines recommend at least 150 min of 

moderate to vigorous physical activity per week to 

promote health and functional capacity,20 which are not 

feasible during the present lockdown. Performing 

moderate intensity exercise during periods of step 

reduction, such as walking for 45 minutes,21 or low-load 

resistance training,22 prevents alteration of insulin 

sensitivity and protect from muscle and function loss. As 

an alternative, full-body in-bed gym,23 or home base FES 

exercise,24 help to preserve the independence of frail 

older people.  

Ultimate guidelines on exercise protocols during period 

of reduced activity are not available yet, however studies 

from the literature seems to underline the importance of 

keep moving for conserving anabolic and insulin 

sensibility (Figure 1). The post-inactivity phase will also 

be a cause of concern for the elder population. It seems 

indeed that older adults are not able to properly 

recuperate muscle mass and strength after short-term 

period of disuse,25,26, even when more intense training 

protocols are employed. McGlory et al. showed that two 

weeks of habitual levels of physical activity were not 

sufficient to reestablish glucose metabolism nor to 

restore rates of MPS.27 Given that recovery from 

inactivity is measured and partial in older adults, it will 

be therefore necessary to implement post-COVID-19 

exercise approach. To date, resistance exercise is the 

most efficient strategy to improve muscle mass and 

function in older adults, however 6 sessions spread in two 

 
 

Fig 1.  A schematic to summarize the effect of physical inactivity or activity on muscle mass, cardiovascular system 

and metabolism in older adults. 
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weeks are not sufficient to fully recover muscle mass.25 

Tanner et al demonstrated otherwise that older adults 

were able to reverse muscle mass and strength loss with 

8 weeks of eccentric resistance exercise.28 Moreover, 

supplementation with high quality protein (such as 1.6 

g/kg/day of whey protein) in combination with physical 

exercise may help to stimulates MPS and improve muscle 

recovery in older adults.29 

In conclusion, COVID-19 is constraining many people to 

a sedentary lifestyle. Older frail adults may be the ones 

more affected by this condition. It is imperative to keep 

exercising, even low load and sporadically bouts of 

exercise, during periods of inactivity. Once returned to 

the usual levels of physical activity, the combination of 

resistance exercise an nutritional stimuli (appropriate 

energy balance and high quality protein intake) seems to 

be the most effective strategy to counterbalance losses in 

skeletal muscle due to disuse. 
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