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ABSTRACT

Currently, the issue of lifestyle combined with lack of physical activity in quarantine conditions during the 
COVID-19 pandemic has become a major health problem in many countries around the world. Increased 
inactivity is associated with increased obesity as well as decreased physical activity and general health. Kidney 
stones are the third most common urinary tract disease. Prevention of non-communicable diseases depends 
on controlling risk factors such as low levels of physical activity. Kidney stones are also among the non-
communicable diseases that can be prevented by changing behavioral habits. Physical activity is a behavior that 
has many proven health benefits and is one of the most effective ways to prevent chronic diseases. The aim of this 
study was to investigate sedentary lifestyle and its relationship with oxidative stress and kidney stone formation, 
and finally to provide medical solutions and recommendations.
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Abbreviations:

COVID-19: Coronavirus disease of 2019
SARS-CoV-2: Severe acute respiratory syndrome-
related coronavirus-2
WHO: World Health Organization 
IL-6: Interleukin 6 
ARDS: Acute respiratory distress syndrome 
TNF-α: Tumor necrosis factor 
ROS: Reactive oxygen substance
RNS: Reactive nitrogen substance
CDC: Centers for Disease Control and Prevention 

INTRODUCTION 

Currently, what has caused fear and anxiety in 
different countries, it is new virus that was first identified 
in Wuhan. This new virus, entitled, Named COVID-19. 
Lack of treatment and Definitive prevention of the 
disease caused by this virus has caused a lot of stress 

and anxiety among people. Given that the only way to 
control COVID-19 is through public health measures, 
the disease has led to severe quarantine measures 
around the world in a short period of time (1,2). with 
the widespread outbreak of coronavirus, followed by 
quarantine, and the restrictions that have been put in 
place have increased the incidence of chronic diseases 
(3,4). Studies on inactivity and general health have 
shown that increased inactivity is associated with 
increased obesity as well as decreased physical activity 
and general health (5). Regular physical activity is 
essential for human health. And inactivity is a global 
problem in promoting public health, and is one of the 
ten leading causes of death in the world (6). Although 
proper physical activity is one of the easiest ways to 
stay healthy and experts emphasize increasing physical 
activity, with the outbreak of the COVID-19 virus, 
sedentary lifestyles have increased. Kidney stones 
are one of the most common diseases of the urinary 
system. The possible side effects of stones are also 
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significant, therefore, early diagnosis and treatment of 
kidney and urinary tract stones and its excretion can 
prevent the enlargement of the stone and its subsequent 
complications. These rocks are composed of salts, 
especially phosphates or oxalates, or urea salts. The 
urinary stones form in the upper part of the urinary 
system and then move to the lower parts. The patient 
will not have any symptoms until these stones cause 
obstruction, but if the obstruction causes symptoms 
such as severe side pain, nausea, vomiting and blood in 
the urine. If the blockage is accompanied by infection, 
the patient may also have a  fever and chills. If the 
disease is not controlled, the kidney is damaged and 
needs additional treatment, which in addition to severe 
pain, will cost a lot (7-9). People who lead sedentary 
lifestyles are more at risk for kidney stones. It seems 
that the best way to control kidney stones and their 
complications, especially in developing countries, is to 
prevent the growth of stones or the formation of new 
stones (10,11). Currently, the issue of lifestyle combined 
with lack of physical activity in quarantine conditions 
during the Covid Pandemic has become a major health 
problem in many countries around the world. The aim 
of this study was to investigate sedentary lifestyle and 
its relationship with oxidative stress and kidney stone 
formation, and finally to provide medical solutions and 
recommendations.

PHYSICAL INACTIVITY IN QUARANTINE 
DURING THE COVID-19 EPIDEMIC

With the global epidemic of COVID-19 and the 
establishment of global quarantine in all countries 
in an effort to prevent the spread of coronavirus and 
a major problem of the destructive effects of quarantine 
on inactivity and physical activity is a threat to public 
health (12). However, along with creating this problem, 
people in developed countries have been allowed 
to exercise and do physical activity in the open air, 
which seems to reduce the stress of physical inactivity 
(13). The WHO has developed clear guidelines on 
the minimum physical activity necessary to maintain 
adequate health and fitness (14). It is recommended 
that adults between the ages of 18 and 64 (the age 
group most affected by recent COVID-19) should 
have at least 150 minutes of moderate-intensity 
physical activity or 75 minutes of vigorous physical 
activity per week (15). Limited physical activity with 
restrictions on regular walking from home due to 
severe quarantine in the elderly may be associated with 
adverse metabolic effects that significantly increase the 
risk of many severe and debilitating disorders such as 
diabetes, cancer, osteoporosis, disease, cardiovascular 
disease and kidney disease (16). In addition, decreased 
physical activity may affect a person’s mental health, 

which may manifest as unpleasant feelings (17). In 
other studies, the destructive effects of acute cessation 
of physical activity, which occur after a  sudden and 
severe quarantine, can be much more destructive (18). 
Abrupt cessation of exercise is associated with the 
rapid onset of insulin resistance in muscle tissue and 
decreased use of muscle glucose associated with muscle 
atrophy. Impaired aerobic activity and increased blood 
pressure reduce muscle energy expenditure, leading to 
the redistribution of metabolic substrates to the liver, 
where the production of atherogenic lipoproteins may 
be enhanced (19). On the other hand, in the position of 
reduced bad activity, cytokines IL-6 and TNF-a higher 
incidence of ARDS, compared to non-severe cases, 
indicate a greater inflammatory response (20). During 
quarantine we need to promote a  healthy diet and 
physical activity at home. After quarantine, need to re-
evaluate Health of the cardiovascular system, kidneys, 
etc. in all age groups (21).

FREE RADICALS (OXIDATIVE STRESS)

Under natural conditions, between the production 
and elimination of free radicals, there is a  balance. 
And the imbalance between the two indicates 
oxidative stress. In fact, oxidative stress is defined as 
a process that occurs due to an imbalance between the 
reactions that produce free radicals and the processes 
that neutralize these radicals (22,23). Free radicals 
are compounds that are unstable. And are highly 
reactive. These compounds are ubiquitous and are 
usually derived from oxygen. They are also produced 
naturally in living cells, and their products increase 
under pathological conditions. Some types of free 
radicals, including superoxide dismutase and hydroxyl, 
are products of oxygen metabolism. Also, Hydrogen 
peroxide and peroxynitrite are capable of producing 
free radicals. Intracellular metabolism it causes 
ROS and RNS. ROS and RNS free radicals through 
oxidation of membrane lipids, Proteins and DNA cause 
cell damage (24,25). Reaction between reactive oxygen 
metabolites and unsaturated lipids and as a  result 
of their peroxidation, as one of the most significant 
biological damage is active oxygen metabolites. The 
increase in the production of free radicals is due to the 
increase in exposure to environmental oxidants and 
the increase in production in the body and the decrease 
in antioxidant capacity (26).

PHYSICAL ACTIVITY AND ITS 
RELATIONSHIP WITH OXIDATIVE STRESS

The type of physical activity performed plays an 
important role in the rate of oxidative damage and 
the body’s defense response. Doing regular physical 
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activity can act as a defense system and cause a positive 
regulation of the body’s anti-oxidation systems (27). 
According to research, endurance training has been 
shown to prevent some of the symptoms of free radical 
scavenging. In contrast, free radical damage improves 
tissue antioxidant defenses by increasing the activity 
of antioxidants such as glutathione peroxidase and 
superoxide dismutase and catalase (28). the important 
point is that, However, not all research supports this 
and the response of different body tissues can be 
different. The production of free radicals seems to 
stimulate the antioxidant system to a  certain extent, 
which can be considered as a cell defense mechanism. 
If the production of reactive oxygen species is too 
high, it can weaken the body’s antioxidant system. 
Intense aerobic exercise, more than any other exercise, 
causes oxidative stress (29). So this point has to be 
taken into account, that physical activity and mobility 
is not just about doing strenuous activities, and the 
equilibrium limit must be considered. Maintaining an 
active lifestyle by doing daily activities, along with 
doing some gentle exercise, can help maintain good 
health. Also, regular physical activity is one of the 
ways to strengthen the immune system and prevent 
non-communicable diseases.

SEDENTARY LIFESTYLE AND OBESITY 
AND ITS ASSOCIATION WITH KIDNEY 

STONE FORMATION

According to the evidence and some studies on 
sedentary lifestyle and general health, increased 
inactivity has been shown to be associated with 
increased obesity. Because kidney stone disease 
is also affected by lifestyle changes and physical 
activity, sedentary lifestyle can lead to obesity and its 
consequences for other organs, including the kidneys. 
In addition, weight gain and obesity are important 
factors in the recurrence of urinary stones. Studies 
have shown that prolonged rest and inactivity lead to 
increased urinary calcium and subsequent formation 
of calcium oxalate and calcium phosphate crystals (30-
33). Evidence suggests that obesity and overweight 
play a greater role in stone formation than nutritional 
factors. Changes in body composition, expose a person 
to biophysical challenges associated with impaired 
regulation of temperature and body fluids. Due to 
the fact that body fat is hydrophobic, with increasing 
obesity, the total amount of water in the body decreases, 
thus it can cause dehydration. In addition, reducing 
the ratio of surface area to body volume disrupts heat 
exchange and the body’s metabolism. Obesity causes 
an inflammatory condition in the body which upsets 
the electrolyte balance and changes the composition 
of the urine. These people are prone to developing uric 

acid stones. In general, the frequency of overweight 
and obese people in patients with kidney stones is very 
high. This indicates the role of weight gain and obesity 
in the formation of urinary stones. And supports the 
theory that in these people, due to increased secretion 
of uric acid and oxalate, an oversaturation of these 
salts occurs in the urine, which leads to the formation 
of their central nucleus (34-36).

KIDNEY STONE DISEASE MANAGEMENT 
DURING THE COVID-19 EPIDEMIC

The SARS-Cov-2 (COVID-19) epidemic is a social 
catastrophe and has a global impact on our life. While 
there are immediate challenges to prioritizing and 
increasing clinical activity (37). Urinary tract disease 
forms a significant part of the clinical burden of many 
urologists. Kidney stone disease is a crystal concretion 
formed usually within the kidneys. It is an increasing 
urological disorder of human health, affecting about 
12% of the world population (38). It has been associated 
with an increased risk of end-stage renal failure. The 
etiology of kidney stone is multifactorial. To our 
knowledge, it is unknown whether decreased physical 
activity increases the risk of kidney stones. A recent 
observational study showed that in postmenopausal 
women increased physical activity and lower energy 
intake were associated with a significant reduction in 
the kidney stone risk (39). During CoV-2 (COVID-19) 
epidemic, the acuity of presentation can range from 
emergent (infected obstructing ureteral stones) to 
completely no urgent (no obstructing renal stones). 
Therefore, the health of the kidney system in people 
with kidney stones due to not having the necessary 
priority to go to the treatment department will be 
more endangered than ever (40). In this time Patients 
should follow the instructions considering principles 
of the Urological Association/End urological Society 
Surgical Management of Stones Guidelines (41).

RECOMMENDATIONS OF SPORTS 
MEDICINE, WHO AND CDC IN 

QUARANTINE

WHO considers it necessary to have adequate 
physical activity during quarantine to help maintain 
good health. Recommendations for increasing 
physical activity during outdoor quarantine include: 
Having a  mask (extra carrying), proper disinfection, 
sunscreen, and drinking enough water during 
aerobic exercise are essential (42). before using the 
facility. Foreign sports that are needed should allow 
the previous person to leave and spend enough time 
disinfecting the area. When actively participating in 
group sports, there should be a distance of at least 6 
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feet between individuals (43). Low-intensity exercise 
Emphasize covering and practicing social distance for 
low-intensity exercise (44). High-intensity exercise 
People who do strenuous activity, such as running, 
may not be able to wear a mask if they have difficulty 
breathing. If you cannot use a  mask, do the activity 
in a place with more ventilation and air exchange (for 
example, outdoors in front of the house) and where 
you can maintain a physical distance from others (45). 
In situations where people may use loud noises, other 
people should wear exposed masks. It is not clear 
whether facial protectors provide benefits as a control 
source to protect others from inhaling particulate 
matter (46). However, the CDC does not recommend 
the use of face shields instead of masks for normal 
daily activities, and the use of masks is mandatory 
(47).

CONCLUSION

People who lead sedentary lifestyles are more at 
risk for kidney stones .In addition, weight gain and 
obesity are important factors in the recurrence of 
urinary stones. Obesity is also more involved in stone 
formation than nutritional factors. Exercise as one of 
the appropriate lifestyles is associated with favorable 
changes in blood pressure, fat metabolism and body 
weight. The type of physical activity performed plays 
an important role in the rate of oxidative damage 
and the body’s defense response. Therefore, exercise 
should always be considered as an important and 
inseparable part of people’s daily lives. And one of the 
effective ways to prevent it is to adjust your diet and 
lose weight through physical activity which effectively 
reduces the secretion of the main constituents of the 
stone. Therefore, with proper training to people in 
quarantine conditions, inactivity and obesity, followed 
by the formation of kidney stones can be prevented. 
It should be noted that physical activity, any daily life 
activity includes work tasks, housework and other 
daily tasks up to exercise.
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