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Exercise Intervention for Anti-Sarcopenia in Community-
Dwelling Older People
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Abstract

Sarcopenia is an age-related health problem in general communities. 
Effective exercise programs against sarcopenia remain necessary for 
community-dwelling older people. In order to summarize the available 
knowledge on this subject, we collected English articles from a MED-
LINE/Pubmed database examining the effects of exercise interventions 
on sarcopenia-related outcome measures in community-dwelling older 
people. When nine articles, including eight randomized controlled tri-
als, were reviewed, most studies demonstrated significant improve-
ments in some outcome measures. Indeed, a significant improvement 
in the muscle mass in one study, muscle strength in two studies and 
physical performance in two studies was reported among five studies 
using exercise (E) alone. A significant improvement in the muscle mass 
in two studies, muscle strength in one study and physical performance 
in two studies was also reported among four studies using exercise plus 
nutritional supplementation (EN). Notably, the EN studies appeared to 
have less extensive exercise interventions than the E studies. One EN 
study further exhibited significant improvements in all outcome meas-
ures. Collectively, exercise could be used as anti-sarcopenic strategies 
and nutritional interventions when combined with exercise might play 
a compensated or perhaps a comprehensive role among community-
dwelling older people. Limited studies exist and more studies are re-
quired for the optimum programs in the community settings.

Keywords: Skeletal muscle; Training; Nutritional supplementation; 
Elderly

Introduction

Sarcopenia reduces skeletal muscle mass/strength among older 
people, which induces physical dysfunction and age-related 

diseases [1-3]. As the aging of societies is progressing world-
wide, sarcopenia is now commonly seen in general communi-
ties; indeed, the community-based prevalence of sarcopenia is 
reported to be either 4.1-11.5% [4] or 5-13% [5] in those ≥ 65 
years of age and 11-50% in those ≥ 80 years of age [5]. Thus, 
strategies to prevent and manage sarcopenia among communi-
ty-dwelling older people are currently in great demand.

Exercise is considered an essential strategy against sarco-
penia [4], and several exercise intervention programs against 
sarcopenia (onset and/or progression) have been deployed in 
the community settings. Furthermore, the addition of nutri-
tional intervention to exercise intervention has recently been 
debated for anti-sarcopenia [4, 6, 7]. Because community-
dwelling people have certain characteristics, such as being 
in good physical condition compared to patients at the clinic 
and hospital levels, community-focused intervention programs 
should be developed. However, previous reviews have been 
performed in mixed populations including both patients as 
well as the general populations [6, 7].

Summarizing articles examining the anti-sarcopenic ef-
fects of exercise interventions restricted to community-dwell-
ing older people would be useful for developing strategies 
targeting this particular population. We herein aimed to sum-
marize the available knowledge on this subject.

Methods

Search strategy

The electronic database Medical Literature Analysis and Re-
trieval System Online MEDLINE/Pubmed was applied to 
search for articles published up to June 2016. The following 
keywords were used: sarcopenia, intervention, physical activ-
ity, elderly and community.

Literature selection

Studies in human trials of exercise interventions against sarco-
penia were collected for the present review. Full-length origi-
nal articles written in English were eligible. With regard to the 
study design, randomized control trials (RCTs) and non-rand-
omized control trials (nRCTs; single-arm trials or comparative 
control trials) were eligible. Articles on exercise interventions 
accompanied by nutritional supplementations were deemed 
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eligible so long as the study considered the anti-sarcopenic ef-
fects of exercise. The current definitions of sarcopenia in Eu-
rope [8] and Asia [9] are as follows: 1) age ≥ 65 years and 2) 
presence of muscle loss as well as low muscle strength and/or 
physical performance (i.e. gait speed). Therefore, the articles 
that examined sarcopenia-related outcome measures of muscle 
mass, muscle strength and/or physical performance, including 
gait speed, were eligible for the present review. We excluded 
the articles that experimentally examined muscle metabolism 
only (e.g. muscle fiber and protein synthesis).

Based on the criteria, the titles and abstracts of the articles 
were screened independently by two investigators. The inves-
tigators further evaluated the full-text articles and finally deter-
mined their inclusion in the present review.

Results

Study selection

Of the initial 27 studies retrieved, 19 were evaluated for eli-
gibility. Ten articles were further excluded for the following 
reasons (Fig. 1): the study subjects were not necessarily older 
people (two articles), the study did not assess the sarcopenia-
related outcome measures (three articles), the study design was 
cross-sectional (two articles), the study was not based on ex-
ercise interventions (two articles) and only the study protocol 
was described without any interventional results (one article). 
Although three articles used the same study populations, they 
were included in this review as independent articles because 
the respective articles had different study purposes and results. 
Ultimately, a total of nine articles were included in our review, 
as shown in Table 1 [10-18].

Study designs

Eight studies were RCTs [10-17] and one was a single-arm 
trial [18]. Of the eight RCTs, one was analyzed retrospectively 
[18]. Five of the studies were based on interventions of exercise 
(E) alone [10-13, 18], and four were based on interventions of 
exercise plus nutritional supplementation (EN) [14-17]. One 
study had two comparison groups (with two different forms 
of exercise interventions) [13], and four studies compared out-
comes among three to four groups (exercise, nutritional sup-
plementation or exercise plus nutritional supplementation vs. 
control groups) [14-17].

All of the studies were carried out in the community set-
tings. Four studies were conducted in the USA [10, 11, 13, 18], 
two in Europe (Germany and Sweden) [12, 17] and the others 
in Japan [14-16].

Study populations

All study subjects were community-dwelling older people ≥ 
65 years of age. As mentioned above, the three studies (called 
the LIFE study) used the same study populations [10, 11, 13]. 
The number of study subjects varied widely, from 57 [13] to 
1,635 [10]. Five of the studies were conducted among subjects 
of both genders [10, 11, 14, 17, 18], while the remaining stud-
ies were conducted in females only. One study [13] described 
no information regarding the gender.

The subjects were recruited using the following various 
methods: a local press advertisement [14], flyers [18], invita-
tion letters [15, 16], as well as in-person explanations in local 
field centers [10, 11, 13], residential care facilities [17] and 
university ambulatory sections [12]. These subjects were gen-

Figure 1. Flow diagram of study selection. 
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eral people [10, 12, 14, 18] but also included partially a special 
population, for instance with sarcopenia [15, 16] and with mo-
bility disability [11, 13, 17].

Interventions

As shown in Table 1, five studies [10-12, 15, 16] employed 
mixed exercise forms (i.e. aerobic, resistance, flexibility and 
balance training). These five studies used resistance training in 
particular. One study compared two resistance training forms 
(high-velocity high-power vs. a traditional slow-velocity pro-
gressive resistance training form) [13]. In the other two stud-
ies, resistance training using resistance bands [18] and focus-
ing on improving lower-limb strength [17] were employed. 
One study used aerobic training [14].

The exercise frequencies ranged between 2 and 7 days/
week and 1 and 14 sessions/week across studies [10-18], al-
though the frequencies were generally considered to be at least 
2 days/week. In particular, the exercise frequencies appeared 
to be lower in the EN studies than in the E studies, and even 
when the exercise training was frequently provided in an EN 
study [14], the content of the exercise was at walking level. In 
addition, the exercise training was not always provided at the 
studied centers. Four studies combined the center-based train-
ing with supervised trainers and home-based training [10-13].

Four studies combined interventions of exercise with nu-
tritional supplements. The supplementation was delivered as 
follows: tea catechin [15], amino acid [16], amino acid (mainly 
leucine) and protein-enriched drink [17] and protein and vita-
min D [14].

Adherence to interventions

Six studies reported retention rates regarding adherence to the 
intervention. The rates were all over 70%, ranging from 70.3% 
[16] to 97.8% [14].

Sarcopenia-related outcomes

As sarcopenia-related outcome measures, muscle mass (i.e., 
muscle area, lean mass, fat free mass) was evaluated in seven 
studies [11-17], muscle strength was studied in five studies 
[11, 13, 16, 18] and physical performance (i.e. gait speed) was 
studied in four studies [11, 15, 16, 18]. In the E studies, as 
shown in Table 1, all studies except one showed significant 
improvements in some sarcopenia-related outcome measures 
[11]; namely, one study described a significant increase (im-
provement) in muscle mass [12], two described a significant 
increase (improvement) in muscle strength [13, 18] and two 
described a significant improvement in physical performance 
[10, 18]. Similarly, in the EN studies, all studies except one 
also showed significant improvements in some sarcopenia-
related outcome measures [17]; namely, two studies described 
a significant increase in muscle mass [14, 16], one described a 
significant increase in muscle strength [16] and two described 

a significant improvement in physical performance [15, 16]. 
Although one study described no marked changes in the meas-
ures (muscle mass) with protein-enriched supplementation 
[17], the other studies noted significant improvement in at least 
one outcome measure with supplementation via tea catechin 
[15], amino acid alone [16] and protein and vitamin D [14]. 
One EN study [16] in particular showed improvements in all 
outcome measures, including muscle mass, muscle strength 
and physical performance (gait speed).

Overall, the studies using resistance training forms showed 
an increasing (improving) trend in muscle strength [13, 18], 
while those using mixed training forms showed an increasing 
(improving) trend in physical performance [10, 15, 16]. The 
studies with greater exercise frequencies (≥ 2 - 3 times/week) 
showed an increasing (improving) trend in muscle mass/
strength [10, 12, 13, 18].

Discussion

The present review focusing on community-dwelling older 
people demonstrated that exercise and exercise plus nutrition-
al interventions could significantly improve some sarcopenia-
related outcome measures, suggesting the interventions to be 
effective as an anti-sarcopenic strategy among such people. 
The anti-sarcopenic effects were found to be largely similar 
between the E and EN studies, while the EN interventions ap-
peared to have less extensive exercise interventions than the E 
interventions. These findings obtained mainly from RCTs can 
be useful, while there remains to be a difficult situation due 
to limited studies on this subject in order to develop effective 
strategies against sarcopenia in the community settings.

The finding of the anti-sarcopenic effects of exercise in 
the present review confirms its usefulness against sarcopenia, 
as described previously [4]. This is natural, as sarcopenia is 
based on skeletal muscle pathologies [1, 2]. Mechanistically, 
exercise is known to counter sarcopenia by reducing levels of 
inflammatory cytokines that induce muscle damage [19] as 
well as stimulation of the rates of protein synthesis and sup-
pression of the breakdown in muscle cells [20].

Recently, the addition of nutritional intervention to exer-
cise has received focus with respect to its utility in anti-sar-
copenia [4, 6, 7]. A poor nutritional status is recognized to be 
associated with not only muscle disorders but also physical 
dysfunction in older people [7]. The present review indicated 
seemingly similar anti-sarcopenic effects when combining nu-
tritional supplementation with exercise to exercise alone. Of 
note, the anti-sarcopenic effects might exist by less extensive 
exercise contents in exercise plus nutritional interventions 
relative to exercise alone. The addition of nutritional interven-
tion to exercise may therefore have a compensatory anti-sarco-
penic effect, for example in subjects with insufficient exercise. 
Furthermore, while evidence to this was obtained in only one 
study in the present review [16], a comprehensive effect (an 
improvement in all measures, including physical performance) 
might also exist. This finding may mean that the effects of ex-
ercise plus nutritional intervention are not achievable by exer-
cise alone.
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The anti-sarcopenic effects can differ depending on nutri-
tional supplementation when combined with exercise, and a 
greater benefit was proposed by protein/amino acid and multi-
nutrient supplements [6]. However, in the present review, ex-
ercise with protein-enriched supplementation did not always 
show the improvements in sarcopenia-related outcome meas-
ures [17]. Although the reason for this is not entirely clear at 
present, the characteristics of the study populations (e.g. com-
munity-dwelling people are in relatively healthy conditions) 
may have played some roles; as such, more studies regarding 
the effects of combination of exercise with nutritional supple-
ments are required in the community settings.

We observed a trend wherein resistance training improved 
the muscle strength and mixed training improved the physical 
performance. Resistance training induces muscle constriction 
and hypertrophy, thereby improving muscle strength [21]. 
Low-intensity resistance training with slow movements has 
been recently reported to be as effective as traditional (heavily 
loaded with a faster speed) resistance training in improving 
muscle strength [22, 23]. In addition, as resistance training 
induces protein synthesis and aerobic training reduces protein 
breakdown in muscle tissues [24-26], the superiority of mixed 
training to resistance training in improving a wide range of 
physical conditions has been assumed, on considering muscle 
pathologies. Therefore, various training forms should be ap-
plied in exercise interventions for anti-sarcopenia. Since such 
trainings do not require expensive machines to perform, light-
to-moderate resistance or mixed training can be easily applied 
in anti-sarcopenic exercise interventions in the community 
settings. The influence of the ease-of-use of such trainings 
also seemed to be reflected in the relatively high rates of ad-
herence to the interventions across the studies in the present 
review (Table 1). Furthermore, the present review indicated 
a greater exercise frequency (≥ 2 - 3 times/week) to be cru-
cial for anti-sarcopenia. This frequency is thought to concur 
with the current consensus regarding resistance training as de-
scribed in the guidelines by the American College of Sports 
Medicine [27].

Several limitations associated with the present study war-
rant mention. First, our review compiled the results of limited 
studies. Second, there was heterogeneity across the studies in 
terms of the intervention durations and intervention methods. 
Thus, caution should be practiced when interpreting and gen-
eralizing the findings. Moreover, in order to study the com-
munity-oriented anti-sarcopenic interventions, the additional 
measures that are related to sarcopenia but not examined in 
the studies included in the present review (e.g. the knowledge 
level of sarcopenia and socioeconomic status at the commu-
nity level) [28-30] should be considered as a future issue.

Conclusions

The present review of studies conducted in the community 
settings showed that exercise and exercise plus nutritional in-
terventions could be effective for anti-sarcopenia among com-
munity-dwelling older people. The anti-sarcopenic effects of 
exercise alone and in combination with nutritional supplemen-

tation were largely similar, with implications of a compensat-
ed or perhaps comprehensive role of nutritional interventions 
when combined with exercise. Limited studies exist and more 
studies are warranted to establish the optimum anti-sarcopenic 
strategies using exercise in the general community.
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