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ABSTRACT

Background: Sarcopenic obesity causes a decline in the abil-
ity to perform activities of daily living and instrumental activities
of daily living in older adults. Physical activity is defined as the
movement of any body part derived from the work of skeletal
muscle, which leads to energy consumption. Physical activity
comprises not only exercise but also all activities of daily life
and promotes benefits of health outcomes, with the shift from
a sedentary lifestyle to that including physical activity of any in-
tensity (including light intensity) even leading to health benefits.
Objective: The current study aims to review the associations of
aerobic exercise, resistance exercise, and physical activity with
body composition, physical performance, and activities of dai-
ly living in older adults with sarcopenic obesity, including older
adults requiring assistance with the performance of activities of
daily living. Results: Resistance and aerobic exercises could
have positive effects on muscle mass, body fat, and physical
performance in older adults with sarcopenic obesity. Besides,
physical activity may reduce the risk of sarcopenic obesity in old-
er adults. Conclusion: There has been a paucity of studies par-
ticularly on whether physical activity could still prevent the risk of
sarcopenic obesity and improve muscle mass, body fat, physical
performance, and the capacity for activities of daily living and in-
strumental activities of daily living in older adults with sarcopenic
obesity, including older adults with sarcopenic obesity requiring
care. Future studies need to additionally clarify whether physical
activity affects the risk of sarcopenic obesity and promotes bene-
fits in body composition, physical performance, and the capacity
for activities of daily living in older adults and older adults with
sarcopenic obesity requiring care.
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Introduction

Sarcopenic obesity (SO) is the coexistence of
decreased skeletal muscle mass and increased
body fat [4. Although sarcopenia is defined as
low skeletal muscle mass and muscle strength
and/or physical function and obesity as
increased body fat using the body mass index
(BMI), waist circumference (WC), or body fat
percentage, there is still no unified diagnostic
consensus on SO M. Subjects with SO have
been found to be at high risk for death from
cardiovascular diseases, with SO leading to the
decline in the ability to perform activities of daily
living (ADL) and instrumental activities of daily
living (IADL) in the elderly 2 3. Muscle mass,
muscle strength, and body fat have been
associated with the ability to perform of ADL and
IADL in older adults * 5 1. Hence, maintaining or
improving muscle mass, muscle strength, and
body fat in older adults is important for ADL and

IADL capacity.

Resistance exercise (RE) and aerobic exercise
(AE) have been shown to increase muscle mass
and decrease body fat in older adults "], as well
as improve physical performance, which has
been associated with ADL and IADL capacity
8 9 101 However, some older adults cannot
tolerate formal or prolonged exercise,
particularly older adults requiring care (in long-
term care) due to conditions such as decreased
exercise tolerance or pain. Moreover, SO among
older adults requiring care may particularly
accelerate the decline in the ability to perform
ADL and IADL. Thus, methods that maintain or

improve muscle mass, muscle strength, fat

mass, and physical performance for ADL and
IADL capacity or directly improve ADL and IADL
capacity among older adults who cannot tolerate
formal or prolonged exercise are urgently
needed. Physical activity (PA) is defined as the
movement of any body part derived from the
work of skeletal muscle, which leads to energy
consumption 1. PA comprises not only exercise
but also all activities of daily life. Studies have
shown that the shift from a sedentary lifestyle to
that including PA of any intensity (including light
intensity) can lead to health benefits [*2, Thus,
the current study aims to review associations
between AE, RE, and PA and body composition,
physical performance, and ADL in older adults
with SO,

assistance with ADL performance.

including older adults who need

The recommendation of AE and RE for older

adults

Guidelines have recommended the following
intensity, frequency, and type of AE and RE in
older adults: intensity: moderate (5-6) and
vigorous (7-8) intensity using physical exertion
(on a scale of 0-10); frequency: at least 30—60
min per day for a total of 150—300 min per week,
with bouts of at least 10 min each (moderate
intensity), 20—-30 min per day for a total of 75—
150 min per week (vigorous intensity), or an
equivalent combination of the two; and type: any
mode without excessive orthopedic stress (e.g.,
walking) and intensity: from moderate (5-6) to
vigorous (7-8) intensity on a scale of 0-10;
frequency: at least 2 days per week; type: weight
training or weight bearing calisthenics (8-12
respectively [, Thus,

repetitions each),
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moderate and vigorous intensities are
recommended for both RE and AE in older
adults. AE promotes a decrease in body fat in
older adults, whereas RE increases muscle
strength and fat-free mass in the same
population 1. Studies have shown that muscle
mass, muscle strength, and body fat was
associated with the ability to perform ADL and
IADL in older adults 5 €. Moreover, reports
have suggested that AE and RE improve
physical performance, which has been
associated with the ability to perform of ADL and

IADL in older adults [4 8 9. 10],
AE and RE for older adults with SO

One study showed that among older women with
SO, those who performed RE [approximately 10

(e.g.,
(repetition

different types of exercises knee
60%-80% 1 RM

maximum), three sets, three times/week for 24

extension),

weeks] showed significant improvements in fat-
free mass and peak torque of knee extensor, but
not BMI and fat mass, compared to the control
group 3. A study by Liao et al. in 2017 114
reported that among older women with SO,
those who performed RE [elastic RE, 35—-40 min,
moderate intensity (rated perceived exertion 13-
grade), three sets (10 repetitions/set) for 12
weeks] showed a significant change in fat-free
mass, leg lean mass, fat mass, and physical
capacity compared to those in the control group.
Furthermore, another study on elderly with SO
showed that the RE group [weight training
equipment, 60%—-70% 1 RM, three sets (8—-12
repetitions/set), two times/week for 8 weeks]

exhibited lower body fat and higher muscle
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strength than did the control group [*5. Moreover,

a 2018 study by Chiu et al. ® revealed that
among sarcopenic obese residents in long-term
care facilities, those in the RE group [chair
muscle strength training, approximately 60 min,
2-5 Ibs, three sets (4-10 repetitions/set) for 12
weeks] exhibited higher handgrip and pinch
strength, but not body composition, compared to
the control group. However, some reports also
showed no change in physical function (e.g.,
muscle strength and gait speed) in the RE group
(knee exercises: 40%—75% 1 RM, hip exercises:
1-3 kg, squat for 10 weeks) in older women with
SO. On the other hand,
performed AE (moderate road, 60 min session,

the group who

two times/week for 8 weeks) had lower body fat
and higher muscle strength (e.g., back extensor)

compared to those in control group after 8 weeks
[15]

Regarding concurrent exercises (CE), which
combines RE and AE, a 2016 study by Kim et al.
[8] reported that among elderly women with SO,
the CE group [RE: chair exercise, resistance
band exercise, hydraulic exercise machine
(three sets, 10 repetitions/set); AE: stationary
bicycle, 40 Watts~, 12 min, two times/week for
12 weeks] showed greater muscle strength,
body fat, and physical function (e.g., stride and
step length) than the control group. Moreover,
the CE group [RE: elastic band exercise, 20-30
min, 2-3 sets (8-15 repetitions/set), three
times/week; AE: various walking activities, 30—
50 min, rating of perceived exertion 13-17, five
times/week for 24 weeks] showed better body fat

percentage, WC, handgrip strength, 30-s chair-
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stand test results, maximum gait speed, sit-and-
reach test results, and 2-min step test results,
but not appendicular skeletal muscle mass,
compared to the control group . Moreover,
among in older adults with SO, those in the CE
group [RE: weight training equipment, 60%—
70% 1 RM, three sets (8-12 repetitions/set); AE:
moderate road, 60-min session, two times/week
for 8 weeks] had higher muscle strength and
lower body fat than those in the control group
after 8 weeks 1. Therefore, performing RE, AE,
and CE, particularly at moderate intensity, could

have positive effects on muscle mass, body fat,
and physical performance in older adults with
SO consistent with the recommendation levels.
However, some older adults cannot tolerate
formal or prolonged exercise, particularly those
requiring care due to conditions such as
decreased exercise tolerance or pain. As such,
we need to consider methods for maintaining or
improving muscle mass, muscle strength, fat
mass, and physical performance among older
adults who cannot tolerate formal or prolonged

exercise.

Table 1. Summary of the relationship between physical activity and sarcopenic obesity in older

adults SO: Sarcopenic obesity PA: Physical activity

Study Sample Age PA Qutcomes
(years) size (years)
Hwang et al (2012) 2% 2221 60 years or older  The PA from database -The duration of walking — risk of SO (no significant

Ryu et al (2013) 24 2264 65 years or older  The questionnaire

Aggio et al (2016) 22 1286 70-92 (men) Accelerometer
Self-reported habitual
PA

Tyrovolas et al (2016) *¥1 18363 65 years or older  The questionnaire

Ribeiro Santos et al 211 60 years or older

(2020) 24

The questionnaire

relevant)
-Moderate and high levels of PA in men and high level
of PAinwomen — lower risk of SO
-Sedentary time 1 — higher risk of SO (marginal)
-Light PA1T — lower risk of SO (marginal)
-Moderate-to-vigorous PA 1 — lower risk of SO
-Low levels of PA — higher risk of SO
-Insufficient active (locomotion domains) — higher

risk of SO

PA for older adults with SO

PA is defined the movement of any body part
derived from the work of skeletal muscle, which

leads to energy consumption 4. PA comprises

not only exercise but also all activities of daily life.

Moreover, PA has been shown to improve health
outcomes, with the shift from a sedentary

lifestyle to that including PA of any intensity

(including light intensity) even leading to health
benefits 12, Therefore, maintaining or increasing
the amount of PA regardless of intensity is
adverse health

important for preventing

outcomes in older adults.

Regarding PA and SO in older adults, Hwang et
al. in 2012 9 reported that the duration of

walking did not significantly reduce the risk of SO
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in the elderly. However, higher PA has been
associated with reduced the risk of SO, whereas
lower PA has been associated with increased
risk of SO 2t 22 231 Moreover, studies have
shown that insufficient activity (locomotion
domains) in older adults with the incidence of
clinical factors promoted higher risk of SO at the
24-month The

between PA and SO in older

summarized in Table 1. PA measured using a

[24]

follow-up relationship

adults is

pedometer/accelerometer has been associated
with muscle mass in older adults %), In addition,
standing and walking activities have been
associated with balance and physical
performance in even older residents of nursing
homes [?¢. Furthermore, low levels of PA
influence metabolic syndrome in the elderly, with
PA (low intensity) also having positive effects on
blood lipids in older adults 27: 28, Therefore, it is
possible that PA decreases the risk of SO in
older adults, although there has been still a
paucity of studies on whether PA could prevent
the risk of SO and improve muscle mass, body
fat, physical performance, the ability to perform
ADL and IADL adults with SO,

particularly older adults requiring care with SO.

in older

Conclusion

Our findings showed that PA may decrease the
risk of SO in older adults. Nonetheless, a few
studies have still reported association between
PA and the risk for SO, as well as benefits in
muscle mass, body fat, physical performance,
ADL capacity in older adults with SO, particularly

older adults requiring care with SO. Further

studies are need to clarify whether PA affects the
risk of SO and improves body composition,
physical performance, and ADL capacity in older
adults, including older adults requiring care with
SO who may experience an accelerated decline
in the ability to perform ADL.
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Abbreviations:

ADL, Activities of daily living
AE, Aerobic exercise

BMI, Body mass index

CE, Concurrent exercise
IADL, Instrumental activities of daily living
PA, Physical Activity

RE, Resistance exercise
RM, Repetition maximum
SO, Sarcopenic obesity
WC, Waist circumference
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