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ABSTRACT

The aim of the review is to analyze the prevalence of sarcopenia in the elderly age
group, the causes of its occurrence, and to present modern methods of prevention
and physical rehabilitation.

The study focuses on the relationship between exercise, training effects and physi-
ological mechanisms, as well as the safety of various types of strength, anaerobic
and multimodal training, which have a positive impact during the prevention and re-
habilitation treatment of sarcopenia. Literature reviews, meta-analyses, and origi-
nal studies are included that focus on older people in all settings, using validated
assessment tools and methods. A literature search was conducted in four electronic
databases — PubMed, Cochrane Library, Scopus, Springer, for the period from 2012
toJune 30, 2022. There were no restrictions on the language bias of the publication.
Search strategy. The keywords used to define the terms of participation in the re-
view are “older/advanced age’; “sarcopenia” and “sarcopenic obesity’.

Articles were included if they met the following criteria — cohorts with mean or median
age = 60 years and any of the following definitions of sarcopenia: European Working
Group on Sarcopenia in the Elderly (EWGSOP), Asian Working Group on Sarcopenia
(AWGS), International Working Group on Sarcopenia (IWGS). To ensure comparability
ofinterventions, the review included studies that were conducted for at least 8 weeks,
and the distribution of patients by study design was randomized. Also, articles involv-
ing hospitalized patients are excluded.

Key words: sarcopenia, physical activity, rehabilitation, sarcopenic obesity, older
adult, resistance training, aerobic exercise, exercise therapy, systematic review
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PE3IOME

Ljens 0630pa - npoaHanuzuposams pacnpocmpaHEHHOCMb CApKONeHUU 8 NOXU-
J10U 803pacmHoti 2pynne, NpuYUHsI € 803HUKHOBEHUS, Npedcmasums CO8peMeH-
Hble MemoObl NPOUIAKMUKU U ¢husuyeckoli peabunumayuul.

WccnedosaHue cocpedomoyeHo Ha 83aumMocea3u mexoy gusudeckol Hazpy3skod,
MPeHUPOBOYHbIMU 3hgheKmamu U ¢u3uo02u4ecKUMU MexaHUu3Mamu, d makxe
Ha 6e30nacHoOCMU pasiuyHbIX 8UOO8 CUJI08bIX, AHA3POOHBLIX U My/IbMUMOOA/1b-
HbIX MPEHUPOBOK, KOMOpble OKA3bI8AIOM NOJIOXUMEsbHOE 8/IUAHUE 80 8peMs
npoguIaKMUKU U 80CCMAHOBUME/IbHOZ0 JledeHUs npu capKoneHuu. BkiouyeHel
0630pbl TUMepamypbl, MeMAaaHaau3bl U OpUUHAsIbHbIE UCCI1e008aHUS, KOMOopble
aKUeHMUpOBAHbI HA JIOAX NOXUJI020 803pACMA 8 /I06bIX YCI08UAX NPOXKUBAHUS,
C NpuMeHeHUeM NpoBepeHHbIX UHCMPYMeHMOo8 U Memooo8 oUueHKU. bblsn npogedéH
nouck iumepamypel 8 Hemvlpéx 371ekmpoHHbIX 6aszax daHHsix (PubMed, Cochrane
Library, Scopus, Springer) 3a nepuod ¢ 2012 2. no 30 utoHs 2022 2. O2paHuyeHuli
Ha A3bIKOBOU YKJIOH Nyb/IUKAYUU 88e0eHO He bbls1o.

Cmpameausanoucka. Knwodesbie /1084, Ucnoss3yembie 0/15 onpedesieHus ycao8uli
ydyacmus 8 0630pe: «noxus0U/npeKkIoHHbIU 803pacmsy, «<CapKoneHuUsA» U capKone-
HUYecKoe OXupeHue».

Cmamesu 8K/IOHAIUCS, €C/TU OHU COOMBemcmao8asu C1edyrouum Kpumepusam —
KO020pMbl CO CPeOHUM UJTU MeOUdHHbIM 803pacmom = 60 iem u J106biM U3 c/1edy-
rouwjux onpedeneHuti capkoneHuu: Egponelickas paboyas apynnd no capkoneHuu y
noxusnelx nodel (EWGSOP), Asuamckas pabouas 2pynna no capkoneHuu (AWGS),
MexdyHapoOHas paboyas epynna no capkonerHuu (IWGS). [lna obecneueHus
conocmasumocmu eMewiamesibCma 8 0630p BK/IH0YEHbI UCC/IE008AHUSA, KOMopble
ocyujecmesisaiuch He MeHee 8 Hedeslb, a pacnpeoesieHue NayueHmMos No Ou3adHy
uccne0osaHus bbls10 paHOOMU3UPOBAHHbLIM. Takxe, UCK/IIYeHbl CMmameu C y4d-
cmuem 20cnumasnu3upoBaHHbIX NAYUEHMOB.

Knroueeslie cnoea: capkoneHus, pusudeckas akmugHoOCMb, peabunumauus,
capkoneHuyecKoe oXupeHue, NOXu1ol 803pacm, MpeHUpPOBKU C OMA20UeHUEM,
aspobHble mpeHUpo8KuU, le4yebHas usKyabmypd, 0630p 1umepamypsi

Ona uyntuposanus: Mnewés W.E., Aukacos E.E., Hukonenko B.H., LLkpe6ko A.H., BaHo-
Ba W.B. Ponb 1 cneyudrika ¢pusnueckmx Harpy3oK npu capKkoneHnm y noXusbix niogen.
Acta biomedica scientifica. 2023; 8(2): 80-92. doi: 10.29413/ABS.2023-8.2.8
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Significant increases in life expectancy and declining
birth rates are increasing the number of older and senile
people worldwide. Due to declining functional capacity,
health and well-being of older adults is a major focus of ag-
ing-related studies [1].

Sarcopenia is a geriatric disease with progressive loss
of skeletal muscle mass and function [2], first described
by Rosenberg [3]. In September 2016, sarcopenia entered
the International Classification of Diseases, 10t Revision
(ICD-10), under the code M62.84. This term has not yet been
added to the 2019 ICD-11. Sarcopenia is one of the major
health problems among older people and increases the risk
of disability, falls, and injuries associated with falls, hospi-
talization, limitation of independence and mortality. Risk
factors for sarcopenia include age, gender, physical activi-
ty level and chronic diseases [4]. Currently, there are sever-
al definitions of sarcopenia with no consensus, so its prev-
alence can vary greatly depending on the population sur-
veyed (differences in gender, age, ethnicity), living condi-
tions (hospitalization, senior centers), methods and assess-
ment tools [5]. Although there are controversial opinions
about sarcopenia, muscle strength, mass and physical func-
tioning are its main diagnostic indicators [6, 7]. In particular,
Japanese doctors estimate that the number of people aged
65 years and older has increased to 28.4 % in 2019, the high-
est in the world [1]. The number of people with sarcope-
nia in Izmir (Turkey) aged over 65 years is 5.2 % [8], in Bra-
zil it is 4.5 % [9]. In China (PRC), it is 12.3 % among males
and 7.6 % among females. In South Korea, the rate was 6.3-
21.8 % among males and 4.10-22.1 % among females [10].
In Russia, the prevalence of sarcopenia reaches 22.1 % [11].

Research on sarcopenia has made little progress over
a long period of time. Only in 2010 a clinical definition
of sarcopenia was proposed for the first time by the Eu-
ropean Working Group on Sarcopenia in Older People
(EWGSOP) [2]. The diagnosis of sarcopenia required a de-
crease in both mass and function of human skeletal mus-
cle (muscle strength and/or performance). In 2011 [12],
the International Working Group for Sarcopenia (IWGS)
presented a similar definition of sarcopenia, focusing
on the assessment of physical function, including the abil-
ity to get up from a chair or a pace test. In 2014 [10], Asian
Working Group for Sarcopenia (AWGS) and Foundation
for the National Institutes of Health (FNIH) also present-
ed their expert opinion on sarcopenia. In 2018, EWGSOP,
based on the results of fundamental and clinical stud-
ies of sarcopenia in recent years, held a second meeting
and updated its consensus [13]. The categories of sarco-
penia have remained unchanged: “primary” (or age-re-
lated) when no other specific cause is apparent, and “sec-
ondary” when causative factors other than aging (or in ad-
dition to aging) are evident. ENGSOP2 defines sarcope-
nia as a muscle disease (muscle failure) with low muscle
strength supplanting the role of low muscle mass as the pri-
mary factor. Moreover, EWGSOP2 has recently defined sub-
categories of sarcopenia: acute and chronic. Acute sarcope-
nia lasts less than 6 months, and chronic sarcopenia lasts
more than six months. AWGS also updated its consensus
on sarcopenia in 2019 [14]. The definition of sarcopenia
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given by EWGSOP2 is now more widely used in both prac-
tical clinical work and research area.

Currently, there is still a debate among scientists
due to the lack of an unambiguous decision about primary
(age-related) sarcopenia; whether it is a disease or a variant
of the norm that goes alongside the aging process [4, 6, 10].

Sarcopeniais a multifactorial disease [13], with the main
factors identified being low physical activity level, sedentary
lifestyle, nutritional disorders and comorbidities that often
accompany aging and act as preconditions for sarcopenia,
senile asthenia, obesity and chronic diseases [15], contribut-
ing to decreased muscle mass, reduced calorie and protein
intake, altered muscle metabolism, oxidative stress and de-
generation of neuromuscular junctions [16].

Sarcopenia is one of the leading causes of disability
among older people. Approximately 50 % of skeletal mus-
cle mass (1-2 % of muscle mass per year) is lost between
the ages of 50 and 80 [10, 13]. In other words, sarcopenia
is one of the most important factors reducing the quality
of life of the older adults and is associated with morbidity
and mortality.

RESISTANCE TRAINING

Current clinical guidelines include resistance training
(RT) as a primary treatment strategy for sarcopenia [17]. Dur-
ing RT, patients exercise with gradually increasing resistance
using weight-bearing training, free weights and bodyweight
exercises [18]. RT programs improve muscle strength, mass
and physical performance of older people [19]. It is proved
that resistance training as a recognized treatment for mus-
cle atrophy has been shown to reduce hospital stay by in-
creasing indicators of hand grip strength test and muscle
cross-sectional area among older adults [20]. Although ex-
ercise cannot completely prevent neuromuscular aging, re-
sistance training has great potential to mitigate age-related
changes [21]. But despite this, RT programs are not usual-
ly used in clinical practice for the rehabilitation of patients
with sarcopenia [22].

Exercise programs that have attracted the attention
of specialists as a measure to combat sarcopenia are com-
mon (Table 1). Their safety and positive results for the treat-
ment of this condition among older people have been stud-
ied.

It is clear that high-load resistance training (H-RT)
induces muscle hypertrophy among older adults [23],
but, due to comorbidities such as musculoskeletal disor-
ders, coronary artery disease and diabetes, it should be per-
formed with caution and under constant medical super-
vision [24]. Moreover, H-RT is known to cause joint pain
due to high loads, in which case low- and moderate-load
resistance training is recommended to the patient [1].

Therefore, although this type of resistance training
is an effective method of sarcopenia prevention, the number
of older people who will be able to perform is very limited.

M-RT (moderate-load resistance training) is usually dis-
tinguished from H-RT by a lighter weight (up to 75 % of 1RM)
and identical frequency of exercise [25]. For example, Wake



TABLE 1

CHARACTERISTICS OF EACH TYPE OF STRENTH TRAINING FOR INCREASING SKELETAL MUSCLE MASS IN THE ELDERLY

Training features

Resistance
training
Resistance, % of TRM Exercises per week

H-RT 70-85 % of 1 RM 2-3

L-BFR 10-50 % of 1 RM 2-3

L-ST 30-50 % of 1 RM 2-7
L-FAIL 20 % of 1 RM 3

M-RT 50-75 % of 1 RM 2-4

Sets and repetitions Author, publication year

1-3x8-15 Fragala M.S. et al. (2019)
Thiebaud R.S. et al. (2013)
Yasuda T. et al. (2017)

Cook S.B. et al. (2017)

Centner C. et al. (2019)
Rodrigo-Mallorca D. et al. (2021)

1-4 x 15-30

Watanabe Y. et al. (2014)
Kanda K. et al. (2018)
Takenami E. et al. (2019)

1-3x5-15

1 x 80-100 Van Roie E. et al. (2013)

Michel J.M. et al. (2022)

3x8-12 Vasconcelos K.S. et al. (2016)

Note. TRM — one-repetition maximum; H-RT — high-load resistance training; L-BFR — low-load resistance training with blood flow restriction by an elastic designed cuff belt; L-FAIL — low-load resistance exercise
to volitional fatigue; L-ST — low- or moderate-load resistance training without blood flow restriction; RT-ML — moderate-load resistance training.

Forest University conducted a 10week experiment on par-
ticipants aged > 60 years with alternating exercise intensi-
ty ranging from 50-75 % of 1RM for 10 weeks and found
consistent increases in muscle volume, strength and en-
durance among most participants regardless of gender
[26]. A study conducted by K.S. Vasconcelos et al. (Brazil),
involving 31 women aged 65 to 80 with sarcopenic obe-
sity (bidirectional pathogenic interaction between viscer-
al fat accumulation in the body and loss of skeletal muscle
mass, strength and function), proved a statistically signifi-
cantincrease in knee extensor muscle strength and quadri-
ceps femoris muscle strength after a 10-week resistance
training programme with 60-minute sessions twice a week,
but, according to the authors, the effectiveness of the train-
ing for muscle mass gain was insignificant [27].

As a practical application, it is suggested that resistance
training among older and frailer individuals should be start-
ed by performing 8-10 repetitions in a series with a weight
with which they could perform at least 20 maximal rep-
etitions, and no more than 4-6 repetitions in a series
with a weight that would allow them to perform 15 repe-
titions [21]. Since sarcopenia affects muscles throughout
the body [13], it is recommended to perform comprehen-
sive exercises involving all muscle groups [18].

There is currently much scientific evidence that low-
load resistance training with blood flow restriction
by an elastic designed cuff belt (L-BFR), also known as Kaat-
su training [28, 29], is used as a countermeasure against
sarcopenia among older adults [28, 29]. Reviews focusing
on older adults have reported that L-BFR can induce simi-
lar muscle mass gains compared to H-RT, but has less effect
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on muscle strength [30]. A study on L-BFR safety was con-
ducted at Seirei Christopher University (Japan), and symp-
toms of subcutaneous bleeding, numbness and dizziness
among subjects were decribed, but no serious abnor-
malities were detected [28]. Despite the favorable effects
of the training on skeletal muscle, there are some serious
concerns about performing L-BFR for treating individuals
with cardiovascular and endocrine diseases [31]. It is rec-
ommended to use L-BFR according to current guidelines
and under regular medical supervision [32, 33].

This method may be quite effective in preventing sarco-
penia among older adults who can only perform low-load
strength training due to health-related reasons.

Low- or moderate-load resistance training without
blood flow restriction (L-ST) is a popular exercise technique.
It is characterized by a relatively slow movement that re-
stricts muscle blood flow and creates a tonic force (3 sec-
onds in a downward or upward movement without relax-
ation or pause). During the training, intramuscular pres-
sure of upper and lower limb muscles increases, inhibiting
both blood flow and outflow from the muscle [34]. A sus-
tained increase in strength at a maximal load of 40-50 %
of 1RM has been proven [35, 36]. Moreover, L-ST (knee ex-
tension, 30 % of 1RM, twice a week for 12 weeks) resulted
in increased quadriceps muscle strength and hypertrophy
among older people, increasing muscle strength and mus-
cle size not only among young but also among older peo-
ple [35]. Also, S. Usui et al. found that L-ST inreased mus-
cular strength and skeletal muscle mass, but had very lit-
tle effect on energy production during dynamic explosive
exercise [371].



Thus, L-ST is an accessible alternative as well as an ef-
fective way for older people to increase muscle size
and strength.

Low-load resistance exercise to volitional fatigue
(L-FAIL) is very similar to L-ST in terms of technique and max-
imum weight capacity. In case of L-FAIL, the training ap-
proach is completed only after the person cannot technically
correctly lift a weight that is 20-30 % of 1RM [38]. This tech-
nique is also called “training to failure”.

Similar to the observations of L-BFR, stimulation of mus-
cle protein synthesis by L-FAIL will occur independently
of exercise, as long as resistance exercise was performed
before volitional fatigue [39]. R. Ogasawara et al. report-
ed in their study that L-FAIL induces muscle gain compara-
ble to that induced by normal H-RT among healthy young
adults [40].

Most studies on L-FAIL involved young and middle-
aged people. Studies involving older people are very lim-
ited. In their study, E. Van Roie et al. conducted training
with older adults and found that L-FAIL (20 % of 1RM,
80-100 repetitions, one set) causes muscle hypertro-
phy comparable to H-RT (80 % of 1RM, 10-15 repeti-
tions, two sets) [41]. A more recent study involving 56 old-
er adults (68.0 £ 5.0 years) assigned to leg press exercis-
es with different loads (80 %, 40 % and 20 % of 1RM) con-
ducted by E. Van Roie et al. proved that muscle volume re-
turns to baseline after 24 weeks of detraining regardless
of the loads in the exercise [42].

No results of studies on the effects of L-ST and L-FAIL
on therisk of falls or osteoarthritis exacerbation among old-
er adults were found. Safety and side effects of these exer-
cise methods are poorly understood.

L-FAIL-based training methods involve a higher num-
ber of repetitions and require a high level of motivation
over a longer period of time than other training programs.

TABLE 2
THE EFFECT OF AEROBIC EXERCISE ON THE ELDERLY

Gender Age Training protocol
e el 6575 2D—a?? (C:Iea’yzoar\?vigék, 8 weeks
Male/female  69.9+5 ordicwalking, 60 min,

twice a week, 12 weeks

AEROBIC TRAINING

Aerobic (cardio) training increases aerobic endurance,
reduces systolic and pulse blood pressure and blood li-
pid levels [43], resulting in increased cardiovascular endur-
ance [44] and is another important form of physical activ-
ity (Table 2).

M.P. Harber et al. found in their study that aerobic train-
ing during 12 weeks of bicycle ergometer induced skeletal
muscle hypertrophy and age-related adaptation of myofi-
bril function among older men (mean age 74.3 years). Post-
exercise aerobic capacity was 13.3 % higher and quadriceps
muscle volume determined by MRI has increased by 6.1 %
(p < 0.05) [45]. Also, at the University of Thessaly (Greece)
Z. Bori et al. concluded that 12 weeks of aerobic exercise
have an effect on the enhancement of mitochondrial bio-
genesis, i.e. the number of mitochondrial copies in skele-
tal muscle cells increases to ensure the production of more
ATP against the background of increased tissue energy de-
mand during exercise among older people [46].

L.F. Ferreira et al. in their study (115 women aged
60 years and older) concluded that aerobic training does
not have any statistically significant effect, unlike weight
training [47]. On the other hand, a study by N.T. Chen
et al. conducted at Taipei Medical University (Taiwan)
proved an increase in muscle mass and a decrease in to-
tal fat mass among patients with sarcopenia aged 65-
75 years after a course of aerobic training, but it was also
confirmed that the effect of the training in the group en-
gaged in a strength protocol was statistically significant-
ly higher [48].

T.Morat et al. studied the effect of Nordic walking on old-
ermen and women. As a result, cholesterol levels decreased
by 12 %, endurance and speed of overcoming distance in-
creased (week 1 - 5.45 km/h, week 12 - 6.51 km/h) [49].

Author,

Result publication year

T muscle size
T endurance
T MB

Harber M.P. et al. (2012)
Bori Z. et al. (2012)

T muscle size

T spinal extensor muscle strength Chen H.T.etal. (2017)

! body fat mass
T pp
= strength

Villareal D.T. et al. (2017)

T endurance

1 body fat mass Morat T. et al. (2017)

Note. T —increase; | — decrease; «=» —no changes; PP — physical performance; MB — mitochondrial biogenesis.



When properly approached, aerobic exercises improve
muscle hypertrophy and strength among older people.

MULTIMODAL TRAINING

Currently, preference is given to complex, multimod-
al (combined) forms of exercise. This is because standard
forms of physical therapy do not meet the criteria for ther-
apeutic exercise for age-related sarcopenia treatment [50].
Multimodal exercise includes a combination of resistance
training, cycling, aerobic training, balance training and oth-
er activities (Table 3). Furthermore, in addition to this effect,
the combination of aerobic and resistance training can also
promote fat mass loss, which is of great importance for sar-
copenic obesity treatment [51].

There is no general opinion yet on the duration and fre-
quency of multimodal exercises for older adults. If LY. Zhu
et al. [52] used protocols of 40-50 minutes 3 times a week,
L.Z.Wang et al. believe that 20 minutes 2 times a week is suf-
ficient to obtain a positive effect [53].

D.T.Villareal et al. compared strength, aerobic and com-
bined training in their study (160 participants, < 65 years)
and concluded that maximal strength increased statisti-
cally significantly in the resistance and combined groups
(19and 18 %, respectively; aerobic — 4 %). The time required
to complete the obstacle course decreased more in the com-

TABLE 3
VARIETIES OF MULTIMODAL SETS OF EXERCISES

Training Duration and frequency
method of training per week
AE +RT 20-50 min, 3-7 times a week, 3-6 months
RT + BCE 50-60 min, twice a week, 12 weeks
Tai chi + PE 20 min, 5 times a week, 8 weeks
HIIT 5-10 min, 3 times a week, 2-4 months

bined group than in the aerobic group (13 and 7 %, respec-
tively). Gait speed increased more in the combined group
(by 14 %) than in the aerobic group (by 9 %) [45].

Y.Q.Zhu et al. in their parallel study [54] used tai chi ex-
ercises and HIIT, proving the benefits of this method for old-
er people with sarcopenia (2.4 £ 0.43 % increase in hand
grip strength, 15.0 + 3.2 % increase in quadriceps muscle
strength). M.Y. Lee et al. reported that 12 weeks of combined
training (resistance training and active recovery) improved
walking and balance skills as well as isokinetic muscle con-
traction [55]. Many experts found important effects of multi-
modal programs on all indicators of sarcopeniaamong old-
er people [56], focusing on sustained increases in muscle
strength and physical performance [57-59].

There are many studies on high levels of performance
following sessions of high-intensity interval training (HIIT),
which provides intense cycles alternating with periods
of low intensity for rehabilitation, providing physiological
effects in less time, in contrast to normal training [60]. Ac-
cording to studies, HIIT showed similar or even higher ef-
fects compared to aerobic exercise in improving muscle
strength, enhancing physical performance and increasing
muscle mass among older adults [61].

The results of studies related to the benefits of HIIT
for patients with sarcopenia are relatively recent. For ex-
ample, at Shiraz University (Iran), Z. Hooshmandi et al. con-
ducted a study on older women with sarcopenia using a HIIT

Author,

Result publication year

T lean body mass Gudlaugsson J. et al. (2013)

1 body mass Jung W.S. et al. (2019)
1 SPPB Zhu LY. etal. (2019)
T SPPB

1 endurance Li et al. (2020)

T sppB
T gait speed
T lean body mass

LiuCK.etal.(2014)

T muscle mass
T gait speed
T strength

Kim H. et al. (2013)

T muscle mass

1 hand grip strength Zhu Y.Q.etal. (2019)

T strength

T endurance Hooshmandi Z. et al. (2021)

Note. T —increase; J. — decrease; AE — aerobic exercise; RT — resistance training; AR — active recovery; FT —flexibility training; BCE — balance and coordination exercises; PE — passive exercises; SPPB — series of physical

performance tests; HIIT — high-intensity interval training.



protocol. The study showed a significant decrease in body
fat percentage, increase in hand grip strength and appen-
dicular skeletal muscle mass (p < 0.001) in the experimen-
tal group compared to the control group [62]. In their pub-
lications, G. Panayiotou et al. reported that after two ses-
sions of HIIT older people can perform various physical
and even high-intensity exercises without prolonged adap-
tation and negative effects on muscle function [63]. The re-
sult is of great importance because these exercises may in-
duce health-promoting effects that can improve quality
of life of older adults.

Therefore, HIIT might become a promising method
in combating age-related loss of muscle mass and function.
However, it is worth noting that the benefit of HIIT for pa-
tients with sarcopenia is not yet fully studied, due to high-
intensity exercises and questionable safety.

Multimodal training is an effective method of treatment
for age-related sarcopenia. It combines different types of ex-
ercises and allows the individual characteristics of a particu-
lar person to be taken into account.

PASSIVE EXERCISES

The use of passive exercise is justified when patients
with sarcopenia are unable to exercise. Whole-body vibra-
tion (WBV) for older adults has been shown to significant-
ly improve various physical indicators including isomet-
ric leg strength, dynamic knee strength, number of repeti-
tionsin a squat and jump height [64]. Improvement in isoki-
netic testing performance among older adults during knee
extension is achieved at an average frequency of 40 Hz
for 360 seconds [65]. In addition, a 12-week course of WBV
for older adults with sarcopenia aged > 65 years (3 times
aweek for 60 seconds, 10 repetitions) can improve skeletal
muscle mass, physical fitness and quality of life [66].

WBV may be a promising treatment to improve muscle
strength, physical performance and skeletal muscle massin-
dexamong older people with sarcopenia [66]. However, af-
ter conducting a meta-analysis (7 studies, 223 participants)
S. Wu et al. (China) believe that long-term course of WBV
is not recommended because side effects such as premature
wear-and-tear degeneration of tissues that form the ver-
tebral articulations may occur, and the fact that the in-
crease in serum testosterone and growth hormone levels
does not have a firm evidence. The authors insist that more
thorough studies with a larger sample size are needed to fur-
ther investigate and confirm the benefits of WBV for older
and senile people [67].

The results of literature reviews can also be contradicto-
ry. For example, L. Vlietstra et al. [68] found that older peo-
ple with sarcopenia can significantly improve muscle mass
with exercise, while W. Bao et al. [69] did not reach this con-
clusion in their study.

Sarcopenia is a disease that affects almost exclusively
the older population and does not discriminate on the basis
of gender, as men and women are equally affected. The ob-
tained data suggest that exercise is significant for treatment
and prevention of sarcopenia, effectively improving mus-
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cle function and physical performance of older adults [4,
14]. It is strongly recommended to exercise in groups, un-
der the constant supervision of a specialist and/or health
care professional. This is especially important during high-
load and high-intensity resistance training and intensity,
due to frequent chronic diseases and comorbid conditions
among older and senile people [13, 70].

CONCLUSION

An increasing number of scientists realize the clini-
cal importance of sarcopenia. Despite impressive advanc-
es in science and technology, effective treatments for sar-
copenia are still unavailable, and the pathophysiological
specificity of age-related loss of muscle mass is still be-
ing studied.

Nowadays, given the results of many studies and the fact
that with proper medical supervision and self-monitoring,
physical activity can be practiced throughout life. Lo/mod-
erate-intensity resistance training and multimodal (com-
plex) training are seen as a particularly effective counter-
measure against sarcopenia.

Based on the results of the studies presented, it is im-
portant to determine the training method that is appro-
priate for the individual and prevent sarcopenia as early
as possible.
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