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Introduction
Sarcopenic obesity is a compound word of sarcopenia and obesity. 

Today, sarcopenia definition includes low muscle mass, weak muscle 
strength and poor physical function, although the clinical definition 
varies worldwide. Sarcopenic obesity is a physiological problem 
caused by aging, such as reduced body function, increased body fat, 
and reduced muscle mass aggravates the quality of life of the elderly. 
In particular, sarcopenic obesity causes various socio-economic 
problems such as chronic illness, worsening of ill health, increase 
of medical expenses, and mortality rate. Today, the health issue of 
sarcopneic obesity elderly is recognized as an important social issue.1 

Exercise therapy is being used as a way to solve various health 
problems of the elderly. Usually, regular aerobic exercise is used 
as a method to resolve obesity and regular resistance exercise is an 
effective intervention in improving body function and muscle mass. 
In far, many previous studies verified that regular aerobic exercise 
is effective in improving obesity and metabolism related variables, 
and resistance exercise has a powerful effect on enhancing muscle 
strength, muscle mass, mobility and daily physical activity.2 From 
the above viewpoint, the importance of resistance exercise training 
is emphasized as the effective modality to improve muscle function 
in the sarcopenic obese elderly. However, resistance exercise has 
several limitations such as the risk of injury, limitation of place, and 
reduces obesity, therefore a new exercise method for health promotion 
of the sarcopenic obese elderly should be suggested.3 In the case of 
sarcopenic obesity elderly they should be conducted circuit exercise 
program composed of resistance and aerobic exercise. 

Therefore, this review summarizes recent research evidences 
suggesting that the improvement of muscle mass and body fat mass via 
circuit exercise program might be a valuable and viable “sarcopenic 
obesity therapeutic modality.

Sarcopenic obesity
Today, many researchers is conducting a variety of studies related 

to aging and in particular, they focus on changes in body composition 
such as the increase of body fat and the decrease of free fat mass 
and muscle strength by aging process. The most representative theme 
of these studies is obesity of the elderly with increase of body fat. 
2 In general, along with the increase in the elderly population, the 
prevalence of obesity in the elderly also increases. In Korea, 1 out 
of 3 elderly people are obese.4 In the case of the elderly, body fat is 
gradually increasing even with normal aging and these changes is a 
risk factor for chronic diseases and increase of health problems.5 For 
the elderly, obesity causes a variety of serious illness that can lead to 
death such as depression of physical function, physical and mental 
stress, decrease of quality of life, sleep apnea, degenerative arthritis, 
hypertension, diabetes, hyperlipidemia, metabolic syndrome, and 
cardiovascular disease.6–9 Recently, research on the relationship 
between obesity and cancer have also been reported.10 Therefore, 
there is a great demand for care and management of obesity occurring 
in the elderly.

Sarcopenia, means decreased muscle mass and decreased muscle 
strength with increased body fat, is recognized as an important link 
in aging.11,12 Muscle weight is gradually reduced from the age of 
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Abstract

Sarcopenic obesity is a physiological problem caused by aging, such as reduced body 
function, increase of body fat, and decrease of muscle mass aggravates the quality of 
life of the elderly. Furthermore, it causes various social and economic problems such 
as degenerate and contraction of a chronic disease, increased health care costs, and 
increased prevalence or mortality rate. In particular, it adversely affects the condition 
for metabolic diseases such as lowering of body function and physical strength, blood 
lipids, and inflammation of the body and hormones. Currently, exercise therapy is 
recommended as a way to address the health problems of the elderly. In general, regular 
aerobic exercise is used as a way to resolve obesity and regular resistance exercise is 
effective in improving body function and muscle mass. Recently, the importance of 
resistance exercise has been emphasized in obese older people to improve muscle 
function and to prevent falls. However, resistance exercise has certain limitations such 
as risk of injury, limitation of place, and reduces obesity, so a new exercise method 
should be presented to the sarcopenic obese elderly. The circuit exercise using weight 
bearing has less risk of injuries, and it is possible to carry out the group exercise without 
restriction of cost and place, and it is possible to perform continuously with interest. 
Also, circuit exercise is recommended for the elderly because it shows improvement 
in body composition and in various physical factors in a relatively short time. Despite 
these positive effects, the studies reported so far are limited. To elucidate the effects of 
circuit exercise in sarcopenic obesity elderly, future studies are needed to confirm the 
effects of various intensity, frequency, time, and duration of exercise.
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40, accelerates after age of 60, and about 2% of muscle mass is lost 
annually.13 Muscle strength is reduced more rapidly than muscle mass, 
decreasing by 3% per year from age of 60, decreasing by up to 40% 
in ten years for older people aged over 70 who have experienced 
falls.14 As aging progresses, muscular strength and muscle strength are 
inevitably reduced, however, sarcopenia is becoming more important 
due to the general problems of physical function such as falls and 
disability of daily living activity.11,13

There are many ways to diagnose sarcopenia, but in 1998, 
Baumgartner’s method of dividing the appendicular skeletal muscle 
mass (ASM) by square of the height (m2) is known to be the most 
common method in Asia.15 In recent, the European Working Group on 
Sarcopenia in Older People (EWGSOP), an European study group for 
the study of sarcopenia, has included the measurement of muscular 
strength as well as muscle strength and physical performance (gait).16 
Although standardized measurement methods and field application 
criteria have not been established, Baumgartner and EWGSOP 
methods are commonly used.

The co-occurrence of sarcopenia and obesity (vicious cycle) in the 
elderly leads to greater health deterioration than sarcopenia or obesity 
affecting independently. Recently, sarcopenic obesity has become an 
important research topic for solving the problems of aging society.2,16

Resistance exercise training
For the elderly, resistance exercise is known to be the most effective 

method for an increase in muscle mass and strength.16 Previous 
studies have shown that resistance exercise in the elderly is not 
limited to physical effects but also has a positive effect on metabolic 
risk factors such as insulin sensitivity and glycated hemoglobin.17–19 It 
is also known to lower inflammation levels and increase bone mineral 
density in the body.20 Verdijk et al.,21 investigated the effect of 12 
weeks of resistance exercise in the elderly men subjects aged 65~85 
years. All participants performed resistance exercise three times per 
week and exercise intensity was 80% of one-repetition maximum (1-
RM). As a result, the area of the femur muscle was increased and the 
muscle strength was improved. Kryger & Andersen22 also reported 
older men and women over 85 years that the size and strength of type 
II fibers were increased in the same period and intensity. In general, 
the effect of exercise on elderly people is lower than that of young 
adults, but regardless of gender and age, resistance exercise by elderly 
people is found to be positive effective for health factors. Also the 
reason for the obvious effect in previous studies is the high intensity 
of resistance exercise.21,22 According to reports, regardless of gender 
and age moderate-intensity resistance exercise is desirable for elderly 
people with weak muscles, and proper intensity is known to be more 
than 65% of 1RM.23 As described above, when resistive exercise 
is performed on the elderly, not only the muscle mass and muscle 
strength increase but there is also the positive effect on problem of 
metabolism.

Resistance exercises using weight lifting devices such as barbells 
and dumbbells are effective in improving the muscle strength of the 
elderly, but sarcopenic obese elderly is associated with the risk of 
injury, limitations of location, and disadvantages of boredom and so 
other exercise methods are needed.24 The circuit exercise using weight 
bearing is less risk of injuries, and it is possible to carry out the group 
exercise without restriction of cost and place, and it is possible to 
perform continuously with interest.25 In addition, circuit exercise 
program can improve body composition and promotes various 

health related factors in a relatively short time and it is expected as a 
proficient alternative modality for the sarcopenic obesity elderl

Circuit exercise training
For the elderly, three types of exercise are recommended: resistance 

exercise, aerobic exercise, and flexibility exercises to improve range 
of motion.27,17 Circuit exercise is a program that includes all three 
types of exercise. Circuit exercise programs generally have two or 
more types of motion, alternating between them, and can be designed 
in a variety of protocols.

A typical circuit exercise program can include six to fifteen 
items, and one exercise can range from 30 seconds to 1 minute, with 
or without resting between stations.24,28 It is recommended that the 
exercise program should be performed at least twice a week and 
with an intensity over moderate intensity.28 Compared to resistance 
exercise, circulation exercise is recommended for sarcopenic obesity 
elderly because it has the following advantages.24 First, there is 
little risk of injuries and is not limited by cost and location. Second, 
the participants can carry out group exercise and perform exercise 
for a long duration continuously with interest. Third, it shows the 
improvement of body composition and various physical factors in a 
relatively short time.

Previous studies have shown that circuit exercise for 12 weeks, 3 
times a week, 50 minutes a day, and 70% target heart rate (THR) for 
men and women obese elderly over 65 years resulted in a positive 
improvement effect in body composition with decreasing body weight 
and fat mass and increased free fat mass.29 Whitehurst et al.,30 found in 
the elderly men and women subjects aged over 65 years that cycling 
with a intensity of 70-80% for 40-50 minutes daily for 12 weeks, three 
times per week resulted in a positive improvement in stamina variables 
such as walking ability, leg endurance, and flexibility. In a study of 
Jung & Lee.,31 sarcopenia elderly women over 65 years performed 
circuit exercise with 60 ~ 80% intensity of HRR for 12 weeks, 3 times 
a week, 55 minutes a day, as a result, positive effects of metabolism-
related variables were shown by the decrease of insulin resistance 
and atherosclerosis index. Also, Balachandran et al.,26 investigated 
the effects of circuit exercise program on obese elderly, sarcopenic 
elderly, and obese older over 65 years people with muscular dystrophy 
were treated with 15 weeks, twice a week, 60 minutes daily, as a 
result, walking ability and upper and lower strength were increased, 
and physical fitness was improved in all intervention (Table 1).

In summary, circulatory exercise modality is similar to the result 
of treating only resistance exercise, and regardless of gender and age 
it can be seen that exercise program is effective for improvement 
of health factor in elderly people who have sarcopenia, obesity or 
sarcopepia and obesity at the same time. Especially the improvements 
of body composition, physical fitness and blood variables were more 
effective in the elderly with increased fat mass and decreased free 
fat mass. In this regard, exercise intervention for sarcopenic obesity 
elderly is recommended with moderate intensity exercise combined 
with aerobic and resistance types at least 12 weeks, more than 2 times 
a week, more than 50 minutes daily. These exercise programs can 
significantly improve the health status of obese older people (Table 
2). Despite these positive effects, however, the reported studies 
are limited. Future studies should identify the effects of strength, 
frequency, time, and duration of various circuit exercise program in 
sarcopenic obesity elderly.
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Table 1 Clinical circuit exercise intervention studies for older adults

Study Subject & age Duration Main outcome 
measure Results

Whitehurst et al.30
Older men and women 
(n=119)
73.0±4.6 yr

12 Wk Physical fitness

Significant improvement of

get up and go, sit to stand, standing reach, timed 
walk, sit and reach, physical function 

Bocalini et al.29

Obese women elderly 
(n=69)
(AWC, 67 yr AWT, 66 yr, 
OWC, 63 yr, OWT, 64 
yr, OC, 62 yr, OT, 62 yr)

12 Wk Body composition
Significant decrease of body weight, fat mass and 
significant increase of free fat mass in overweight 
and obesity training group

Jung & Lee31

Sarcopenia women 
elderly (n=24)
CE group (74.4±1.1)
C group (73.5±1.4)

12 Wk

Daily living 
fitness, iso kinetic
function, 
biochemical 
property of 
muscle

Significant improvement of grip strength, upper 
arm flexion, sit-and-reach, one leg standing 
with eyes-open, up and go, maximal oxygen 
consumption, and peak torque
per body weight, average power at extension and 
flexion, and IL-6 of CE group

Balachandran et 
al.26

Sarcopenic obese men 
and women elderly 
(n=17)
SH (71.0±8.2)
HSC (71.6±7.8)

15 Wk physical function Significant improvement of muscle power, 1RM 
in leg and chest, sit & stand, pan carry of HSC

Note AW, appropriate weight; OW, overweight; O, obese; control, AW; AWC, trained; AWT; OWC, OW control; OWT, trained:; OC, O control; OT, O 
trained; CE group, circuit exercsie group; C group, control group; HSC, high-speed circuit training group; SH,  traditional strength/hypertrophy training group. 

Table 2 Circuit training program recommendations

Types of exercise

Resistance exercise-weight load, elastic bands, dumbbell and weight machines, atc.
Aerobic exercise–cycling, treadmill, walking, running, skipping, stair climbing, atc.
Core exercise–plank, floor bridge, marching, atc.
Flexibility exercise

Intensity 8-15 RM of 1RM, 50-80% of HRR(heart rate reserve), 12-15 of RPE(Rating of Perceived Exertion)

Frequency 1~3days per week with at least 48 hours between sessions

Duration Less than 1 hour

Method of exercise

Number of Stations 6-15
Number of circuits per session minimum of 1, preferably 2-3
Time of circuits training session 30-90 seconds
Rest Interval between Circuits 2-3 minutes

Conclusion
Sarcopenic obesity has a negative effect on the metabolism-

related conditions such as decreased body function and physical 
fitness, blood lipids, inflammation in the body and hormones in 
elderly. Exercise therapy is recommended as a method to solve this 
problem. In general, recommended exercise type for the elderly is 
resistance exercise type to improve muscle strength, but it does not 
improve body composition such as body fat mass. Therefore, circuit 
exercise modality combined with resistance and aerobic exercises 
shows improving effect on body composition, physical fitness, and 
metabolic parameters are recommended rather than just resistance 
exercise program. The circuit exercise using weight load is less risk 
of injuries and can be continued with interest without restriction of 
cost and place. Recommended exercise method for improvement of 
health related factors in sarcopenic obesity elderly should be at least 
12 weeks, more than 2 times a week, more than 50 minutes daily, 
and higher than moderate intensity. However, despite these positive 
studies, the studies reported so far are very limited and future studies 
should identify the effects of strength, frequency, time, and duration 
of various circuit exercise program in sarcopenic obesity elderly.
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