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Abstract

Background Sarcopenia is a syndrome associated with aging that causes progressive loss of skeletal muscle mass
and muscle function. In this pilot study, we compared the effectiveness of elastic band training regarding group-
based dance on fat mass, fat-free mass, handgrip strength (HGS; dominant and non-dominant hand), leg strength,
timed up-and-go (TUG) and walking speed in older women with sarcopenia.

Methods This is a randomized controlled trial, single-blind, repeated measures of parallel groups (elastic band group:
EBG, n=21; group-based dance: GBD, n=19), and a quantitative methodology. Three 60-minute sessions per week
for 12 weeks were dedicated to the interventions with pre- and post-assessments. A two-factor mixed analysis of
variance (ANOVA) model with repeated measures was performed to measure the groupxtime effect.

Results A significant interaction revealed for fat-free mass (F; ;4= 18.91; p<0.001; EBG+10.9% vs. GBD —1.97%), HGS
dominant hand (F; ;= 7.44; p=0.014; EBG +10.9% vs. GBD +0.59%), HGS non-dominant hand (F; ;,= 6.41; p=0.022;
EBG+10.21% vs. GBD +3.80%), leg strength (F; ;4= 17.98; p<0.001; EBG+9.1% vs. GBD +3.83%), TUG (F; ;= 7.52;
p=0.014; EBG = 14.7% vs. GBD —1.0%) and walking speed (F; ;, = 6.40; p=0.019; EBG —7.6% vs. GBD —4.35%) in favor
of EBG.

Conclusion Elastic band training produces significantly greater responses on physical-functional performance
regarding group-based dance in older women with sarcopenia. On the other hand, the EBG revealed a significant
improvement in fat-free mass and upper and lower limb muscle strength, as well as a significant decrease time

in TUG, and walking speed. Elastic band exercise is a safe, easy, affordable, and effective physical activity strategy,
according to the findings.
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Background
Sarcopenia is a syndrome leading to a gradual decline
in skeletal muscle mass and function [1-4]. It is one of
the leading causes of disability in older people and a sign
of frailty [1]. Its prevalence depends on different factors
such as sex, age, health status, lifestyle, pathologies (i.e.,
chronic diseases such as hypertension, diabetes, dyslipid-
emia), COVID-19, among others [3], which estimate its
presence between 10 and 27% of the population over 60
years [4]. At the same time, the diversity of assessment
and classification methods can underestimate or overes-
timate their presence [3]. This is of concern because sar-
copenia can limit functioning in activities of daily living,
affecting health-related quality of life in older people [5].
Among the main consequences of sarcopenia at
the physical-functional level, a 47.3% lower handgrip
strength (HGS) has been reported in older people using
Brazil's primary healthcare system [6]. While older
people with sarcopenia from Japan and Korea demon-
strate significantly less than normal lower limbs muscle
strength [7] and lower performance in dynamic balance
[8] and walking speed [9]. In addition, sarcopenia is
associated with an increased risk of falls in older people
[10]. In patients with sarcopenia, annual expenses can
rise to roughly US$13,000 [11] due to factors that collec-
tively affect functional independence [12] and raise the
likelihood of hospitalization [13]. As a result, develop-
ing sarcopenia prevention and treatment strategies can
increase older people’s physical fitness and lower health-
care expenses [11-13]. This knowledge has been verified
across several epochs and cultural currents [14].
Contrarily, it has been shown that regular physical
activity can decrease the negative effects of sarcopenia.
For example, a systematic review with meta-analysis in
sarcopenic older people reported that resistance train-
ing and concurrent training (i.e., resistance training com-
bined with other exercises such as balance, muscular
endurance, and aerobic training) significantly improved
lower limbs muscle strength and gait speed compared
to inactive control groups [13]. Another meta-analysis
detect a large effect size on physical performance next to
a moderate effect size on muscle strength in sarcopenic
older people participating in various physical exercise
programs [1]. While Ferreira, Scariot [15] found sub-
stantial improvements in HGS, skeletal muscle mass, and
walking speed in sarcopenic older people who engaged in
physical activity (both resistance training and non-resis-
tance training) compared to control groups who did not.
In older people with sarcopenia, several physical activity
therapies result in desirable changes to body composition
and physical fitness [1, 13, 15]. However, there have been
no reported differences between multicomponent train-
ing and resistance training in healthy older people [16].
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Following the studies mentioned above and system-
atic reviews, the international physical activity recom-
mendations for older people include at least two weekly
resistance training sessions encompassing large muscle
groups [17, 18]. Governmental programs in Chile that
promote physical activity for older women typically pro-
vide group-based dance and multicomponent training
as practice options [19]. After 16 weeks of participation
in governmental physical activity workshops, physical
activity strategies (group-based dance and multicom-
ponent training) have shown a significant reduction in
anthropometric parameters such as body mass, waist cir-
cumference, waist-hip ratio and body mass index, as well
as a significant improvement in tests related to muscle
strength and flexibility of the lower and upper limbs and
a reduction of time in the timed up-and-go test (TUG) in
older people [19]. For their part, other interventions with
Chilean older people have successfully used elastic bands
in resistance training and multicomponent training,
achieving significant improvements in HGS [20], lower
limb muscle strength [21, 22], and a substantial reduction
in fat mass [21]. While a recent meta-analysis by Sook-
tho, Songserm [23] showed that group-based dance pro-
grams are popular, safe and effective in promoting health
status and improve muscle strength, balance and flex-
ibility in older people, so far, it is unknown whether body
composition and physical fitness in older women can be
improved similarly with elastic band training program
and group-based dance.

In light of this, the current pilot study compared the
effectiveness of elastic band training regarding group-
based dance on fat mass, fat-free mass, HGS (dominant
and non-dominant hand), leg strength, TUG, and walk-
ing speed in older women with sarcopenia. Considering
previous studies [24, 25], we hypothesis that, as com-
pared to a group-based dance, the usage of elastic bands
during exercise training is expected to provide noticeably
greater gains in fat-free mass, HGS (in both dominant
and non-dominant hands), and leg strength. However,
the values obtained for fat mass, TUG, and walking speed
are expected to be similar between the two groups. These
outcomes could potentially strengthen the argument
for incorporating resistance training in combating the
adverse effects of sarcopenia.

Methods

Study design

This study is a randomized controlled trial, single-
blind, repeated measures of parallel groups (elastic
bands group: EBG; and group-based dance: GBD), and
a quantitative methodology. The randomization was
made using the randomizer internet site (https://www.
randomizer.org). The methodology followed was the
Consolidated Standards of Reporting Trials Statement
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(CONSORT) guidelines [26]. In addition, it has been
registered in the Clinical Trial Protocol Registry and
Results System (ClinicalTrials.gov) of the United States
of America (code: NCT05275140; https://clinicaltrials.
gov/search?cond=NCT05275140, first posted on March
11, 2022). The interventions occurred for 12 weeks, with
three sessions a week (on Mondays, Wednesdays, and
Fridays) of 60 min each. The evaluations were body com-
position (% to fat mass and fat-free mass), HGS in the
dominant hand (kg) and non-dominant hand (kg), leg
strength (kg), TUG (s), and walking speed (s). All assess-
ments were conducted in the morning (between 9:00 to
11:30 h) and in the exact location (Laboratory, with the
control of variables, temperature, and investigators that
applied the devices in pre- and post-assessments). The
older women did not present pain before the assessments
or during the training sessions, without presenting mus-
culoskeletal and/or cardiorespiratory injuries during the
intervention.

Participants

Forty-four older women initially participated in the inter-
vention. The sample size calculation indicates the ideal
number of participants per group (n=12 older women).
According to a prior study [21], for this calculation, an
average difference of 0.55 s in the TUG test was used as
the minimum difference required for substantial clini-
cal relevance, with a standard deviation of 0.37 s, con-
sidering an alpha level of 0.05 with 95% power and an
expected loss of 20%. GPower software (Version 3.1.9.6,
Franz Faul, Universidt Kiel, Kiel, Germany) was used to
calculate statistical power.

The inclusion criteria were: (i) older women aged
between 60 and 90 years old; (ii) healthy by self-report
(i.e., completion of the revised physical activity readiness
questionnaire for older people); (iii) functionally inde-
pendent, that is, have a score equal to or greater than 43
points in the Preventive Medicine Exam for the Older
People (in Spanish, EMPAM) of the Ministry of Health
of Chile [27]; (iv) older women with sarcopenia, which
was identified to have two of the following three crite-
ria: low muscle strength, low muscle quantity or quality,
and low physical performance; according to the criteria
of the established by Cruz-Jentoft [28], i.e., low muscle
strength (HGS<16 kg; chair stand test>15 s for five
rises), low muscle quantity or quality (appendicular skel-
etal muscle mass<15 kg), and low physical performance
(gait speed<0.8 m/s; and short physical performance bat-
tery<8 point score). The exclusion criteria following: (i)
participants who presented any cardiovascular or respira-
tory pathology or musculoskeletal injury that prevented
them from practicing physical activity; (ii) those who are
permanently or temporarily unable to engage in physical
activity; and (iii) those who presented moderate or severe
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cognitive impairment (=15) assessed by the abbreviated
Mini-Mental State Examination [29].

All participants had to accept the criteria for using
and handling the data by signing an informed consent
form authorizing the use of the information for scien-
tific purposes. The research protocol was approved by
the Research of Universidad Catdlica del Maule, Chile
(approval number: N°29-2022) and developed following
the Declaration of Helsinki with human beings.

Primary outcomes

Body composition

Tetrapolar bioimpedance was used with eight tactile
point electrodes on the InBody 570°, a body composition
analyzer from Seoul, Korea, to determine the percentages
of fat mass and fat-free mass. Every measurement was
carried out in accordance with the International Society
for Advances in Kinanthropometry (ISAK) guidelines
[30].

Handgrip strength (HGS)

A portable dynamometer, manufactured by Patterson
Medical, Sammons Preston Rolyan, Chicago, Illinois,
USA, was used. The test was performed in a seated posi-
tion, with the spine aligned, the shoulder in neutral posi-
tion, the elbow flexed at 90 degrees to the side of the
body, the forearm in neutral position and the wrist in
neutral position, allowing the above suggestions [31].
According to the size of the hand, the position of the
dynamometer was chosen to allow a secure grip of the
instrument while maintaining adequate closure of the
metacarpal phalangeal and interphalangeal joints, favor-
ing contact between the first phalanx of the index finger
and the thumb. Each person performed three rounds for
each hand, with a 120-second rest between rounds.

Leg strength

A 5-minute overall warm-up was completed, followed by
dynamic stretching for the lower limbs at low to moder-
ate intensity (2 to 3 points in a rating of perceived exer-
tion-RPE), followed by 90° leg flexions and extensions
at a moderate intensity which was measured using the
ten-point RPE [32]. The older women then sat on a leg
press machine with the test load securely positioned in
the starting position at moderate intensity (3 points of
RPE). Following a previous study [33], the participants
rated their feet on the leg press platform with their heels
shoulder-width apart and below their knees. They were
instructed to lift the weight off the rack, release the
safety catch and prepare for the downward phase of the
movement. The participant lowered the load to his but-
tocks until his knees were just below 90 degrees before
concentrically contracting the leg muscles and extending
the load back up, performing ten submaximal repetitions,
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after which he placed the weight securely on the rack
before stepping off the machine. We continued with
the same procedure but moved to a moderate-to-vigor-
ous intensity load (3 to 5 points of RPE), executing five
submaximal repetitions. In the end, we gave a rest of 2
to 3 min. We continued with a vigorous to very vigor-
ous intensity load (7 to 9 points of RPE), performing two
submaximal repetitions at the end, of which a rest of 3
to 5 min was granted. Finally, a repetition was performed
with a maximum intensity load (10 points of RPE) which
was recorded for statistical analysis.

Timed up-and-go (TUG)

This test involved rising from a chair with an armrest that
was 50 cm from the ground, walking three meters, turn-
ing, and then returning to the starting position. The test
was conducted in accordance with advice from Podsiadol
and Richardson [34]. On a wooden indoor track, partici-
pants completed three trials with three minutes of rest in
between. The best result was picked for statistical anal-
ysis after the time was estimated to within 0.01 s using
single-beam infrared photoelectric cells (Brower Timing
System, Salt Lake City, UT, USA).

Walking speed

The participants were told to walk for four meters twice
with their all-out effort as quickly as they could with-
out sprinting. Single-beam infrared photoelectric cells
(Brower Timing System, Salt Lake City, UT, USA) were
used to measure the time to the nearest 0.01 s. Start-
ing from a standing position, each participant put their
favorite foot forward and slightly back of the starting line.
When participants voluntarily started the trial, which
triggered timing, the test began. The timing gates were
placed at the start of the race (0.3 m in front of the start-
ing line) and at 4 m, about 0.7 m above the ground (i.e.,
hip level). The system used in this study was designed to
accurately record trunk movements while minimizing
the probability of spurious stimuli caused by limb move-
ments. During the experimentation, participants con-
cluded multiple trials with a 3-min rest period between
each attempt. All tests were performed on an indoor
wooden track. For data analysis, the best outcome from
each participant was selected, agreeing with a previous
research [35].

Secondary outcomes

Anthropometric parameters

Bipedal height (cm) was measured with a stadiometer
(Seca model 220, SECA, Hamburg, Germany; accuracy to
0.1 cm) and body mass (kg) was determined by donning
the bare minimum of clothing and using a mechanical
scale (Scale-tronix, Chicago, IL, USA; accuracy to 0.1 kg).
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Every measurement was carried out in accordance with
the ISAK guidelines [30].

Sociodemographic assessments

Age (years), academic level (primary, secondary, bach-
elor, master, Ph.D.), and civil status (married, separated,
widowed, single, others).

Interventions

The participants’ vital signs were measured using an
automated pressure monitor (08 A, CONTEC, Alsdorf,
Germany) to determine their systolic and diastolic blood
pressure as well as their resting heart rate prior to each
session of elastic band training and group-based dance.
The elastic bands training and group-based dance had a
general structure that started with a 10-minute warm-up
that included joint mobility exercises and a low-intensity
aerobic program; after that, the central part (elastic bands
and group-based dance) was developed for 40 min, and
it was designed to end with a 10-minute cool-down that
included dynamic and static flexibility exercises. Figure 1
provides a summary of the measures and intervention
progression.

Elastic band training is based on previous researches
[21, 36] that demonstrated that it is safe and effective
for older people. Using the Thera Band® rubber band
system (Hygenic Corporation, Akron, Ohio). The colors
of the elastic bands (yellow, red, green, blue, black, sil-
ver, and gold), each corresponding to a certain range of
endurance strength, were used to indicate training loads.
The OMNI-Resistance Exercise Scale of perceived exer-
tion was used to control the resistance training intensity,
which ranged from moderate to vigorous (5-8 points)
[37]. Six upper limbs strength exercises (pulldown, pull-
back, shoulder abduction, biceps curl, triceps, upright)
and 6 for lower limbs (leg press, ankle eversion, ankle
dorsiflexion, knee extension, knee flexion, and hip flex-
ion). The older women started with the lowest resistance
(yellow color), achieving a 10-repetition maximum (10
RM) of an upper and/or lower limbs exercise, proceeding
to the next elastic band color until the 10 RM could not
be produced. The final elastic band was the one chosen
to begin the training program. During each training ses-
sion, the older women reacted to two sets at an intensity
equivalent to 100% (10 RM) with a 1-minute rest between
each exercise. For 12 weeks of intervention, the volume
was constant using two sets of 10 to 15 repetitions for
each upper and lower limbs exercises. The maximum
strength (with 10 RM) was measured with an elastic band
of higher resistance. If they could achieve the 10 RM,
they proceeded in color every four weeks; if they could
not progress to a band of higher resistance, the length of
the band was shortened by half. In this way, it remained
until 12 weeks of intervention.
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Pre-test Intervention (12-week) Post-test
Warm-up (10-minute): consisting of joint mobility exercises and low-
intensity aerobic work.
e e
Elastic bands group (40-minute) ‘.' 2
» Upper limbs: six exercises (pull down, pull back, shoulder
abduction, biceps curl, triceps, upright row). f
Assessments Assessments

Body composition

(70s to the present).

song / 120 beats per minute.

» Lower limbs: six exercises (leg press, ankle eversion,
ankle dorsiflexion, knee extension, knee flexion, hip flexion). {{ L

» Weeks: 1 to 12 > 2 series x 10 to 15 repetitions / 1 minute rest.
Elastic band color change every 4 weeks / decrease in length elastic

Handgrip strength band. Handgrip strength
Leg strength » Intensity: 5 to 8 OMNI-RES. Leg strength
Timed up-and-go e e e e e e e e T, Timed up-and-go
Walking speed Group-based dance (40-minute) Walking speed

» Main part: performed dances from different periods /|

» Weeks: 1 to 12 - 4-minute song / 2-minute rest between

Body composition

exercises.

Cool down (10-minute): consitsing of dynamic and static flexibility

Fig. 1 Assessments and progression for interventions. Legends: OMNI-RES: OMNI-Resistance Exercise Scale of perceived exertion

The group-based dance consisted of a warm-up using
dances from the 1960 and 1970 s at low to moderate
intensities (10 min). The central part (40 min) consisted
of dances of moderate to high intensity from different
periods (the 70s to the present), where each song lasted
approximately 4 min with 2-minute rest between each
piece. To finish (10 min), cool down through relaxing
music and execute dynamic and static flexibility exer-
cises. The intensity remained moderate to vigorous, hav-
ing a heart rate <120 beats per minute [19].

Statistical analysis

Firstly, the Shapiro-Wilk test was used to determine the
data normality. After the normality confirmation, the
values were reported as mean and standard deviation.
A two-factor repeated measures of analysis of variance
(ANOVA) was used to measure the groupxtime effect
of all variables. When the groupxtime interaction was
significant, the Bonferroni post-hoc test was performed
to establish intragroup differences (pre vs. post), while
intergroup differences (EBG vs. GBD) were determined
with the Mann-Whitney U test. The effect size (ES)
was determined through Cohen’s d, considering a small
(0.20-0.49), moderate (0.50-0.79), or large (>0.80) effect
[38]. A significant difference was established for all analy-
ses at 5%. Data were analyzed with SPSS 25.0 statistical
software (SPSS 25.0 for Windows, SPSS Inc., Chicago, IL,
USA).

Results

As depicted in Fig. 2, to be included in the final analy-
ses, participants who met the inclusion criteria must also
complete >85% of all training sessions, i.e., = 30 of 36 ses-
sions, and attend all assessment sessions. Of the 44 older
women primarily considered for inclusion in the study,
one was excluded due to lack of motivation, and three did
not perform the re-assessments. Hence, 21 older women
were analyzed in the EBG and 19 in the GBD.

The baseline secondary outcomes revealed that, in gen-
eral, the older women with sarcopenia analyzed in this
study had a mean age of 73.26+8.35 years. Furthermore,
44% of them had a primary academic level, 46% had a sec-
ondary academic level, and 10% had a bachelor’s degree.
Additionally, it can be noted that 68% were married, 24%
were separated, and 8% were widowed (Table 1).

The groupxtime repeated measures ANOVA revealed
a significant interaction for fat-free mass (F,,= 18.91;
p<0.001), HGS dominant hand (F, ;= 7.44; p=0.014),
HGS non-dominant hand (F, ;= 6.41; p=0.022), leg
strength (F, = 17.98; p<0.001), TUG (F ;5= 7.52;
p=0.014) and walking speed (F, ;= 6.40; p=0.019) in
favor of EBG. The pre- and post-intervention analyses
(Bonferroni post hoc test) showed that in the EBG, there
were significant improvements in the assessments of fat-
free mass, HGS, leg strength, TUG, and walking speed.
After 12 weeks of training with elastic bands, an increase
of 10.9% in fat-free mass (p<0.001; ES=0.68), 10.9% in
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[ Enrollment ]

Assessed for eligibility (n=71)

Excluded (n=27)
» - Not meeting inclusion criteria (n= 15)
- Declined to participate (n= 12)

Randomized (n= 44)

Fig. 2 Study flowchart, based on CONSORT

HGS dominant hand (p=0.003; ES=0.53), 10.21% in HGS
non-dominant hand (p=0.008; ES=0.53), and 9.1% of
leg strength (p<0.001; ES=0.35). On the other hand, the
performance in the TUG tests and walking speed showed
significant improvements in the performance of the EBG,
reflected in the 14.7% decrease in the TUG (p<0.001;
ES=0.58) and 7.6% in walking speed (p=0.037; ES=0.34).
For the GBD, no significant differences were observed in
any of the assessments carried out (Table 2).

The comparison between groups (EBG vs. GBD)
is displayed in Fig. 3, in which significant differences
(Mann-Whitney U test) are shown in favor of EBG in the
fat-free mass (p<0.001; ES=1.29), HGS dominant hand
(p=0.006; ES=0.83), HGS non-dominant hand (p=0.009;
ES=0.53), and TUG (p=0.008; ES=0.83). For the assess-
ments of fat mass (p=0.441; ES=0.24), leg strength
(p=0.072; ES=0.57), and walking speed (p=0.439;
ES=0.24) no significant differences.

: [ Allocation ] :
Allocated in the group: Allocated in the group:
Elastic bands group Group-based dance
(n=22) (n=22)
. [ Follow-Up J ¥
Lost to follow-up (n=1) Lost to follow-up (give reasons) (n=3)
- Did not perform re-assessments (n= 1) - Lack of motivation (n= 1)
- Did not perform re-assessments (n= 2)
i [ Analysis ] X
Analysed Analysed
(n=21) (n=19)

Discussion

The main aim of this pilot study was to assess the effec-
tiveness of elastic band training regarding group-based
dance on fat mass, fat-free mass, HGS, leg strength, TUG,
and walking speed in older women with sarcopenia. The
main findings show that adding elastic bands to a physi-
cal training regimen enhances fat-free mass, HGS (both
dominant and non-dominant hands), leg strength, TUG,
and walking speed. Similar outcomes have previously
been noted in older people, where six weeks of elastic
bands exercise led to statistically significant improve-
ments in TUG and fat mass [21]. Similarly, another study
demonstrated that six months of elastic bands train-
ing improved quadriceps and hamstring strength, upper
limbs muscle strength, cardiorespiratory fitness, walking
speed, and general physical fitness [39].

The strength of the muscles in the upper and lower
limbs significantly enhanced, according to the findings
of our study. The upper limb values grew by roughly
10.5%, whereas the lower limbs values rose by about 9%.
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Table 1 Baseline anthropometric parameters and
sociodemographic assessments of older women with sarcopenia

Variable Assessment EBG GBD General
(n=21) (n=19) sample
(n=40)
Age (years) Mean (SD) 7391 72.85 73.26
(8.27) (8.67) (8.35)
Antrophometric Bipedal height ~ 153.96 150.00 152.16
parameters (cm) (7.72) (10.63) (9.39)
Body mass (kg) 7242 69.36 7097
(15.63) (13.41) (14.72)
Academic level Primary (%) 23 21 44
Secondary (%) 26 20 46
Bachelor (%) 4 6 10
Postgraduate 0 0 0
(%)
Civil status Married (%) 38 30 68
Separated (%) 13 11 24
Widowed (%) 6 2 8
Single (%) 0 0 0
Others (%) 0 0 0

EBG: elastic bands group. GBD: group-based dance. SD: standard deviation

However, the GBD’s muscle strength did not increase.
These results are in line with those of Chen, Wu [40], who
demonstrated that using an elastic band elevated HGS
in pre-fragile older people by 19% during the first four
weeks of intervention and by 30% after the first eight. The
older women who were tested had a baseline sarcopenia
status, which may have contributed to the lower per-
centage increase in muscle strength seen [41, 42]. Elas-
tic bands training offers a changing resistance stimulus
throughout the range of motion of a particular exercise,
in contrast to typical resistance training (gym equip-
ment and dumbbells), where the external load is constant
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throughout the whole range of motion [43]. According to
Bellar, Muller [44], the large variety of stimuli that causes
elastic bands would promote the brain adaptations that
enhance the various expressions of muscle strength. One
study showed that elastic band exercises had greater
shoulder muscle activation (lower trapezius, anterior del-
toid, and middle deltoid) than dumbbell use, attributed
to the neuromuscular stimulation produced by variable
resistance loading [45]. In addition, it has been observed
that training with elastic devices (bands or tubes) can
improve the conduction velocity of motor units [46].
These improvements are possibly associated with greater
recruitment of fast motor units in exercises with elastic
bands. They could explain the increase in muscle strength
observed in the older women evaluated in our study.

After six weeks of elastic bands training, older people
with sarcopenia increased their fat-free mass by 11%.
Although during resistance training, it has been seen that
during the first weeks, the neural adaptations are greater
than those of hypertrophy [47], in our study, it was pos-
sible to observe that the increase in fat-free mass was
significant for older women with sarcopenia who under-
went the intervention. After 12 weeks of elastic band
exercise, sarcopenic older people were also shown to
have increased fat-free mass in a related study [48]. Elas-
tic band training did not, however, result in a substantial
improvement in fat-free mass in healthy older people
[21]. Given that the stimulation can cause early changes
in fat-free mass, reducing the risk of falls and favoring
physical-functional performance and health-related qual-
ity of life in this population, this situation highlights the
value of strength training in older people with sarcopenia
[49].

Table 2 Intragroup post hoc analyses in body composition and physical fitness in older women with sarcopenia

Assessment Group PRE POST p Change (%) ES
Mean SD Mean sD Value
Fat-free mass (%) EBG (n=21) 22.10 343 2450 367 <0001™ 10.86 068
GBD (n=19) 21.28 2.88 20.86 282 0.999 -197 0.15
Fat mass (%) EBG (n=21) 31.79 12.09 3120 1122 0.999 -1.86 0.05
GBD (n=19) 27.39 1036 28.11 10.95 0.999 263 0.07
HGS Dominant hand (kg) EBG (n=21) 16.27 343 18.05 324 0.003" 1094 053
GBD (n=19) 17.01 3.54 1691 286 0.999 0.59 003
HGS Non-dominant hand (kg) EBG (n=21) 15.18 3.09 16.73 2.73 0.008" 1021 0.53
GBD (n=19) 1475 198 1531 353 0.999 3.80 0.19
Leg strength (kg) EBG (n=21) 4252 1201 4639 9,69 <0001™ 9.10 035
GBD (n=19) 4565 1218 4740 11.74 0473 383 0.15
TUG (s) EBG (n=21) 1036 3.04 884 208 <0001™ -14.67 0.58
GBD (n=19) 10.04 2.72 094 2.50 0.762 -1.00 0.04
Walking speed (s) EBG (n=21) 275 0.69 254 053 0037 764 034
GBD (n=19) 2.99 072 2.86 0.54 0.863 435 0.20

SD: standard deviation. EBG: elastic bands group. GBD: group-based dance. ES: effect size. HGS: handgrip strength. TUG: timed up-and-go. *p < 0.05. ** p < 0.01. ***p < 0.001. Bonferroni

post hoc test.
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Fig. 3 Differences between elastic bands training regarding to group-based dance on physical-functional performance in older women with sarcopenia.
Legends: EBG: elastic bands group. GBD: group-based dance. HGS: handgrip strength. TUG: timed up-and-go. **p <0.01. ***p <0.001. Mann-Whitney U

test

Regarding TUG and walking speed tests, a significant
decrease was observed in the time it took older women
with sarcopenia who were trained with elastic bands to
perform the tests. The unstable modality of the elastic
bands produces greater muscle activation than tradi-
tional training, allowing a more efficient motor perfor-
mance during walking and maintaining postural balance
[21]. This aspect coincides with the improvement in
motor functionality obtained in other studies of older
people [21, 48, 50]. Also, increased muscle strength has
been related to improved postural balance [51]. There-
fore, the greater muscle strength exhibited by, the older
women in this study could explain the changes in TUG
and walking speed (dynamic balance). Changes in bal-
ance ability in response to increases in strength exhibited
by older women are possibly due to the further develop-
ment of torque rates caused by the increased cross-sec-
tional area of type II fibers [52]. Favorable facts because
dynamic balance is a complex activity that involves large

muscle groups, coordination, and sensory function [53]
and is related to lower risk of fall in older people [54].

On the other hand, the duration of the elastic band and
group-based dance interventions used in our study—12
weeks, three sessions per week lasting 60 min each—are
in line with the guidelines for physical activity for older
people [17, 18]. All of the sessions planned for our inter-
vention were overseen and guided by professionals in
physical activity. Relevant fact, according to Lacroix,
Hortobagyi [55], supervised physical activity interven-
tions (balance/resistance training) have been shown to
produce significantly better results than unsupervised
interventions in the areas of static steady-state balance,
dynamic steady-state balance, proactive balance, and
muscle strength/power. In this context, it has been sug-
gested that to maximize gains in strength and muscle
morphology from resistance training programs targeted
at older people, it is crucial to take the dose-response
relationship into account [56].
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This study’s potential limitations include a lack of con-
trol over food intake and a failure to complete a food
record (to understand the participants’ dietary profiles,
including their protein, carbohydrate, lipid, and micronu-
trient intake), both of which could affect the participants’
body composition and levels of physical fitness. The lack
of inclusion of male participants did not bring the pos-
sibility to expand the range of these findings and allow
for a more comprehensive comparison between different
groups and sex; in addition to considering only the older
women who completed>85% of all training sessions,
which could limit the analysis. Therefore, to study poten-
tial differences in the efficacy of elastic band training on
enhancing physical-functional performance and prevent-
ing sarcopenia between sexes, future research may ben-
efit from using a broad sample population that includes
both men and women. The inclusion of an active control
group and participant randomization, which improves
the study’s internal consistency, are its key advantages.
The external validity is also increased through the use
of protocolized, validated assessments and scientifically
based training design.

Conclusion

In comparison to group-based dance, elastic band train-
ing produces significantly greater responses in fat-free
mass, HGS, and a significant decrease in time of TUG
in older women with sarcopenia. On the other hand,
the EBG revealed a significant decrease in fat-free mass,
time in TUG, and walking speed, as well as a significant
improvement in upper and lower limbs muscle strength.
Elastic band exercise is a safe, easy, affordable, and effec-
tive physical activity strategy, according to the findings.
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