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‘We have read with great interest the article “Does obesity affect
the severity of exercise-induced muscle injury?” by Kim and Yoon'
and found it of interest in prevention of muscle injury related to
obesity. In this literature review, the authors investigated the effects
of obesity on exercise-induced muscle injury and reexamined the
potential mechanisms of exercise-induced muscle injury related to
obesity. With reference to the findings reported in the paper, we
would like to make the following contribution to the discussion.
The current severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2)/coronavirus disease 2019 (COVID-19) pandemic
is characterized by increase in stress and anxiety leading to an un-
healthy lifestyle.>® Unhealthy lifestyle includes sugar and fat-rich
diet, reduced physical activity, and decreased quality of sleep.®

In order to improve physical activity and to reduce sedentary
habits, the World Health Organization (WHO) has published
helpful advice titled “Stay physically active during self-quarantine,”
which contains practical suggestions such as online exercise classes
and video- or app-led workouts at home.* Despite these helpful
suggestions, several articles have shown that physical activity de-
creased during quarantine, and diet and sleep quality worsened.>?

This unhealthy lifestyle led to an increase in obesity. Obesity causes
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a systemic inflammatory state due to both the increase in cytokines
and the higher infiltration of macrophages in the adipose tissue. In
fact, obese subjects have higher level of leptin, a pro-inflammatory
adipokine, and lower level of adiponectin, an anti-inflammatory ad-
ipokine.** Kim and Yoon' reported that excess body fat is associat-
ed with increased levels of inflammatory markers such as interleu-
kin-7 and C-reactive protein in postmenopausal women and in el-
derly obese women, supporting the relationship between obesity
and inflammation. The researchers also underline that obesity-in-
duced inflammatory responses are highly likely to contribute to the
increase in post-exercise delayed onset muscle soreness (DOMS)
severity.' Although the causes of DOMS are unclear, a major hy-
pothesis suggests inflammatory responses as one cause.! Obesity is
an important cardiovascular risk factor in women, especially viscer-
al obesity that develops during menopause and is associated with
high levels of inflammation.>”

Furthermore, obesity is associated with other co-morbidities that
are no less dangerous than obesity itself, such as essential hyperten-
sion, atherosclerosis, coronary artery diseases, type 2 diabetes mel-
litus, and cerebrovascular stroke.>” Regular physical activity helps

in the fight against obesity and inflammation.*” However, women
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are less likely to perform regular physical activity due to their roles
at work and in the family as a result of traditions and stereotypes.>®
In addition, government-induced closures of gyms and sports facil-
ities during the pandemic contributed to less exercise and more
sedentary time.* Moreover, it should be emphasized that physical
activity at home and without adequate supervision can lead to an
increase in muscle and joint injuries. It is necessary to introduce
spontaneous physical activity with caution, suggesting that people,
especially untrained subjects, go for long walks, short bike rides, or
engage in water activities.

Changes in lifestyle during the COVID-19 pandemic have been
reported in women more than in men and were mainly related to
diet and development of food cravings to cope with stress.”” Food
craving is defined as “a multidimensional experience” since it in-
cludes cognitive and emotional feelings (e.g., thinking about food
and desire to eat), as well as behavioral (e.g., seeking and consum-
ing food) and physiological (e.g,, salivation) aspects.”” Food craving
often is associated with reduced physical activity and increased sit-
ting time. During the pandemic, the consumption of fresh fruits
and vegetables, foods rich in antioxidants, decreased while intake
of preserved foods rich in fats and sugars increased.”

The WHO recommended engaging in relaxing activities such as
yoga and chi-kung. A review on the effects of yoga in managing
stress reported that, in the majority of trials, yoga intervention sig-
nificantly reduced stress. However, there are some limitations relat-
ed to the characteristics of the studies included in the review, such
as small sample sizes, lack of randomization, and lack of control
groups. The word yoga, meaning “union,” is a complex mind-body-
spirit practice that can include meditation, breathing awareness,
postures, and relaxation. It is possible that all these activities alter
nervous system regulation and improve psychological well-being."’

In the current pandemic, it is important to find strategies to con-
trol weight, and an increase in physical activity could provide a so-
lution.® For this purpose, new technologies and the web could be a
useful tool to improve physical exercise even when at home. Many
trainers and sports groups have developed online courses to stimu-
late the recovery of physical activity, useful for prevention of chron-
ic diseases and for weight control. The greatest limitation is the lack
of support from the group and the absence of sociality that arises
from attending gyms or sports facilities.
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Given the difficulties experienced by women in adhering to
physical activity and exercise over the long term, it is important
that future research focus on identifying social and psychological
obstacles and barriers and suggesting actions to promote long-term

maintenance of exercise.
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