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ABSTRACT

Purpose: To compare the short-term effects of a resistance training program with elastic bands at moderate and high intensity
on the body composition, functional capacity, and well-being of overweight and obese older women. Method: 75 women
(68.7 + 4.7 years) were assigned to a control group (n = 25) or to one of two treatment groups: (i) high intensity (G6 = 6
repetitions, n = 25) and (i) moderate intensity (G15 = 15 repetitions, n = 25). Body composition (fat and fat-free mass),
functional capacity (isometric strength; 30-s-arm-curl, 30-s-chair-stand, timed up & go test, and 6-min-walk-test [BMWT]),
and well-being were evaluated before and after 8 weeks of intervention by using the 36-ltem-Short-Form-Survey (SF-36).
Results: 61 participants completed the study. The G15 group generated greater positive changes in the percentages of total
and segmental fat mass (~2.8%, p < .05) and better performance in the BMWT than the other groups. The G6 group showed
greater improvements in the timed up & go and muscle strength tests than the G15 group. The G6 and G15 groups showed
significant improvements in the following sections of SF-36: general health perceptions, physical functioning, mental health,
and vitality. The performance of all variables worsened in the control group. Conclusions: The 8 weeks of intervention caused
positive and significant changes in all study variables, although the results confirmed that this duration is insufficient to
generate clear differences according to the level of exercise intensity. Nevertheless, G15 caused greater improvements in
the percentage of fat mass and in aerobic resistance, whereas G6 improved the lower-limb muscle strength.
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INTRODUCTION

Obesity is an increasing problem among older people (Vincent et al., 2012). This is an important concern
because aging and obesity independently contribute to reducing muscle quality and accelerating lean mass
loss (Koster et al., 2011). Aging and obesity concurrently exacerbate negative physiological changes in the
musculoskeletal system and provide an ideal environment for the development of sarcopenia and loss of
functional capacity, which can lead to decreased quality of life and decreased longevity (Goisser et al., 2015;
Tokmakidis et al., 2009; Vicent et al., 2012; Yarasheski et al., 2003).

Attention should be paid to the population of older women because of their increased life expectancy and
high rates of overweight and obesity. Obesity is considered one of the five modifiable risk factors that best
predict female functional decline (Sarkisian et al., 2000). In this context, physical exercise is considered the
cornerstone for reducing the harmful effects of a sedentary lifestyle, including obesity, because physical
exercise can undoubtedly improve the health and well-being of older adults (Goisser et al., 2015). In
overweight and obese older adults, the literature recommends exercise not only for weight loss but also for
health and functional capacity improvement, which occur independently of changes in body mass index
(Bruce et al., 2008). Accordingly, there is a consensus in the scientific literature that resistance training can
reduce the risk of cardiometabolic diseases, falls, cognitive deficiencies, osteoporosis, and muscle
weakness, and even decrease the rate of premature mortality among older adults (Brochu et al., 2003; Bruce
et al., 2008; Carrasco-Poyatos; Cassihas et al., 2007; Degens et al. 2009; Garber et al., 2011).

From an exclusively applied standpoint, several parameters could affect the intensity of a strength training
program (e.g., pace of muscle contraction, recovery time between repetitions or between sets, time under
tension, and type of overload), although load magnitude is one of the most commonly used variables for
differentiating exercise intensities (Toigo & Boutellier, 2006). According to Garber et al. (2011), different
intensities directly related to load can be used in strength training: high intensity, which is defined as using
loads >80% one-repetition maximum (1RM), and moderate intensity, which is defined as using loads ranging
from 60% to 70% 1RM. Usually, high intensity corresponds to <6 maximum repetitions and moderate intensity
corresponds to 8-15 maximum repetitions (Ratamess et al., 2009), which can be effectively used for
submaximal effort (Davies et al., 2016). Traditionally, the progression of strength training is programmed from
low or moderate to high intensity (Ratamess et al., 2009) at a frequency of two training sessions per week
(Ibafiez et al., 2005; Murlasits, et al., 2012). However, in recent years, and despite the risk that may result
from the total load magnitude, the need for older adults to begin their high-intensity training as early as
possible has been raised because it is possible for them to quickly improve their ability to gain strength.
Nevertheless, whether this improvement can provide them with other benefits toward improving their
functional and physiological capacities, which can positively affect their health and quality of life, remains
unknown (Moors et al.,2004; Peterson et al., 2011; Raymond et al., 2013). Elastic bands have emerged as
an effective, affordable, portable, and easy-to-maintain alternative material that could be used for training at
different intensities to improve muscle strength (Colado et al., 2020a; Flandez et al., 2020; Gene-Morales et
al., 2020; Liao et al., 2018; Martins et al., 2013; Rieping et al., 2019). Moreover, these materials make it
possible to easily and effectively control the intensities applied, by combining the number of target repetitions
with the width of the grip in a specific band and with the type of effort for specific purpose (Colado et al.,
2010; Colado et al., 2014; Colado et al., 2018; Colado et al., 2020b). This strength training method with
elastic bands has been successfully used in different types of older populations (Chupel et al., 2017; Fritz et
al., 2018; Gargallo et al., 2018; Rieping et al., 2019).
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Thus, to address the aforementioned concerns, this study aimed to compare the short-term effects of a
resistance training program with elastic bands at moderate and high intensity on the body composition,
functional capacity, and well-being of overweight and obese older women. The study hypothesis was that
any benefits in body composition and functional capacity would depend on intensity, whereas no differences
in self-perceived well-being would occur between the intervention groups. Conversely, the control group (CG)
was expected to show worse results in all study variables. From a practical standpoint, this study aims to
clarify the expected improvements in functional capacity, body composition, and well-being according to the
prescribed exercise intensity when subjecting overweight or obese older adults to a short-term training
program aimed toward promoting healthy aging.

METHODS

Study design

This study was a randomized controlled trial with a blind experimental design, conducted at Municipal Senior
Centers of the Valencian Community. The participants were randomly assigned to one of three study groups:
(i) high-intensity resistance training with elastic bands (6 repetitions, G6 group), (i) moderate-intensity
resistance training with elastic bands (15 repetitions, G15 group), and (ii) CG (in which the participants
maintained their usual lifestyle). Evaluations were performed before and after 8 weeks of intervention. The
study was performed in accordance with the Declaration of Helsinki (1964, revised in 2001). The ethics
committee of the University of Valencia (Spain) approved the experimental protocol (H1395923230221). The
data reported in the present study are part of a global research project studying physiological and functional
adaptations among older adults during resistance training programs with different devices and intensities.
Some data have already been published before this project (Fritz et al., 2018). The study adhered to the
CONSORT (Consolidated Standards of Reporting Trials) Statement to ensure transparent and standardized
information.

Participants

Older adults of the Valencian Community (Spain), more specifically of the city of Valencia, were invited to
participate through the local press, promotional posters, and personal invitations by technicians at the
Municipal Senior Centers of the Valencian Community. Individuals who met the following criteria were
included in the study: (i) age 260 years, (i) female sex, (iii) body mass index =25 kg/m2, (iv) without physical
exercise or participation in a training program in the previous 6 months, (v) can walk 100 m without using a
walking stick and climb 10 steps without resting, and (vi) with physician referral. Individuals who had any of
the following conditions were excluded from the study: (i) uncontrolled hypertension, (i) degenerative joint
disease or joint implants, (iii) cardiovascular and/or pulmonary disease precluding the practice of physical
activity, or (iv) neurological deterioration.

Sample size and randomization

As shown in Figure 1, a total of 136 women showed interest in participating in the study. Of these, 21 were
excluded because of failure to meet the inclusion criteria and 40 eventually declined to participate. One of
the researchers enrolled the participants and performed blind randomization by using a permutation
procedure based on a computer-generated list of random numbers, thereby forming three study groups with
25 women each. Then, the principal investigator informed the participants about the schedule of the training
sessions. In addition, the evaluators were blinded to the study group of each participant at all times during
the evaluations of the dependent variables before and after the intervention. Lastly, before starting the study,
all potential participants were thoroughly informed about the purpose and procedures, as well as about the
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benefits, risks, and discomforts that could result from their participation. All participants signed an informed
consent form and were informed of their freedom to drop out of the study at any time.

Assessed for eligibility (n = 136)

Excluded (n=61)
————>| - Did not meet inclusion criteria (n = 21)
- Declined to participate (n = 40)

Enrollmennt

| Randomized (n = 75) |

| Allocated to G15 intervention (n=25) " Allocated to G6 intervention (n = 25) " Allocatedto CG (n = 25)

_____________________ | e
.§ START OF INTERVENTION ;
.. e S T T R R
2]
% Gl15(n=24) G6 (n=24) CG (n=24)

Drop-out(n=1) Drop-out(r=1) Drop-out(r=1)
Medical reason (n = 1) - Medical reason (n=1) - Loss ofinterest (n=1)
% Follow-up (n =21) Follow-up (n =20) Follow-up (n =20)
3 Drop-out (n = 3) Drop-out (n=4) Drop-out (n=4)
% Medical issues (n = 3) - Medical issues (n = 4) - Medical issues (n = 2)
; - Loss of interest (n = 2)
= I | I I
S END OF INTERVENTION
8 | Analyzed (n = 21) Analyzed (n = 20) Analyzed (n = 20)
g Excluded from analysis (n = 0) Excluded from analysis (n = 0) Excluded from analysis (n = 0)
<
Figure 1. Flow diagram.
Intervention protocol
Intervention groups

The supervised intervention program lasted 8 weeks and included two weekly sessions of 55 min to 1 h
performed on non-consecutive days (separated by at least 48 h). The participants completed two
familiarization sessions before the intervention: (i) selecting the colour and width of the grip of the elastic
bands, adapting themselves to the self-perceived effort rating according to the type of experimental group to
which they were assigned, and (i) learning the correct technique of the exercises. The participants followed
a periodized resistance training program using elastic bands (TheraBand®, Akron, OH, USA). Each training
session consisted of a 10-min general warm-up followed by a resistance training session with elastic bands
(35-40 min) including three to four sets of six exercises (three for the upper limbs and three for the lower
limbs), ending with a cool-down routine following the recommendations of the American College of Sports
Medicine (ACSM, 2003; Garber et al., 2011).
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To ensure that the two training groups differed only in intensity, all participants followed the same training
protocol (Figure 2) targeting the main muscle groups and performed in the same order. The selected
exercises were the same as those previously used in the study by Fritz et al. (2018) and Gargallo et al.
(2018). These exercises involved the main upper- and lower-limb muscle groups, alternately, using multiple
joints, based on previous recommendations (ACSM, 2003). Intensity was controlled on the basis of the
number of target repetitions and on the level of self-perceived exertion (Figure 2) assessed using the OMNI-
Resistance Exercise Scale of perceived exertion with elastic bands, previously validated for older adults by
Colado et al. (2018). A total of 6 repetitions were performed in the high-intensity group (G6) and 15 repetitions
in the moderate-intensity group (G15). Following a previous study (Colado & Triplett, 2008), the elastic bands
were labelled and numbered symmetrically throughout their length to facilitate reproducibility in their grip.
This method for intensity control during strength training with elastic bands has already been described and
effectively used in this population profile (Fritz et al., 2018). The load was adjusted every week to maintain
proper training intensities, by varying the grip width, colour, or number of the elastic bands used.

Week 1 EVALUATION
!
Week 2 FAMILIARIZATION
i)
TRAINING PROGRAM
: Submaximal Resting
giieeks BeHEs repetitions OMNI-RES 4 e inter-
series
3
¢ 3 Group 7
5
15" .
6 60 s
68
7 90 s §
8 89
4
9
10
!}
Week 11 RE-EVALUATION

Figure 2. Diagram of the methodology of the training program. The superscripts (*or §) indicate the
relationship between the number of repetitions and resting time.
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The pace of muscle contraction was controlled using a metronome to set the cadence (2s of concentric
contraction and 2s of eccentric contraction). In a standardized way, the participants performed rhythmic and
slow movements of the extremities (120 beats/min) without elastic devices during the rest period between
sets. This resistance training program was conducted under strict supervision of physiotherapists,
kinesiologists, and professionals specialized in physical education and sports to guarantee safety and
compliance with the intervention protocol.

Control group

The CG was instructed not to change their activities of daily living, not to perform physical activity, and to
report any change in diet or the start of any physical therapy or medical treatment. To ensure strict compliance
with the instructions, all these aspects were monitored weekly by asking the participants of all groups to
maintain a daily diary of their activities and diet.

Evaluation of the study variables

The study variables were evaluated during the 2 weeks before and after the training program in consecutive
days. Body composition was evaluated on the first day, and physical tests were performed, and a health
questionnaire was administered on the second day. All measurements were standardized and performed
using the same equipment by the same highly qualified staff. The following dependent variables were
evaluated:

(i) Body composition. Electrical bioimpedance analysis was performed using a Tanita® body composition
analyser (model BC-418MA, Tanita Corporation, Tokyo, Japan). The percentage of fat mass and the
kilograms of total and segmental fat mass (fat-free muscle mass) were assessed. To ensure the accuracy of
this evaluation, the instructions provided by Dixon et al. (2005) and by the manufacturer were followed. This
device provides a high correlation between appendicular lean soft tissue measured with dual-energy x-ray
absorptiometry and whole-body skeletal muscle mass and percentage of body fat (Pietrobelli et al., 2004).

(ii) Functional capacity. In this study, three maximum isometric strength tests were applied (upright rowing,
squat, and trunk extension), following the protocol described by Colado et al. (2010), using a load cell for
such purpose (Isocontrol; ATE Micro, Madrid, Spain) and the MATLAB 7.0 software (MathWorks Inc., Natick,
MA, EE.UU) for analysing the received signal strength. In addition, functional capacity was evaluated using
the foIIowmg battery of tests proposed by Rikli and Jones (2001):
30-s arm curl. This test evaluates upper-limb strength. The participant must flex and extend the elbow
while holding a dumbbell for 30 s in a sitting position on a chair. The test has a correlation coefficient
of r = .82 with the Cybex machine arm curl performance (Osness et al., 1990).

— 30-s chair stand. This test evaluates lower-limb strength. From the sitting position, the participant
has to get up from a chair completely and return to the sitting position as many times as possible for
30 s. The test-retest reliability in contrast to 1RM in leg press was r = .78 for men and .71 for women
(Burger et al., 2001).

— Timed up & go. This test evaluates agility and dynamic balance. This test measures the time it takes
for a participant to get up from a chair, turn around a cone located 3 m away, and return to the sitting
position. This test has a correlation coefficient r = .81 with the Berg Balance Scale and r = .789 with
the Barthel Index for Activities of Daily Living (Rikli & Jones, 2001).

— 6MWT. This test evaluates aerobic endurance. The participant must walk, without running or jogging,
the farthest distance in meters in 6 min. The test has a correlation coefficient of r = .82 for men and
r=.71 for women with the treadmill test (Rikli & Jones, 2001).
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(iii) Well-being. The version of the 36-Item Short Form Survey (SF-36) questionnaire translated into Spanish
by Alonso et al. (1995) was administered to measure health-related quality of life. The instrument has eight
sections assessing the self-perceived physical and mental health status (General health, Physical Function,
Role Physical and Bodily Pain) and mental (Mental Health, Social Function, Role Emotional and Vitality).

Statistical analyses

PASW (Predictive Analytics Software) Statistics 18.0 was applied for statistical analysis of the data.
Descriptive statistics were determined after confirming the normality of the variables using the Shapiro-Wilk
test and after testing for homoscedasticity using Levene’s test. Repeated-measures analysis of variance was
performed to assess the training effect in each group, between different intensities (between treatment
groups), and in comparison, with the CG after the intervention. When finding significant differences, the
Bonferroni post-hoc test was used to identify groups with such differences. To assess whether significant
differences had practical applications, effect sizes (Cohen’s d) and intra-group percentage changes were
also calculated. The results were interpreted following standards according to which Cohen <0.2 is
considered a trivial effect; 0.2-0.5, a small effect; 0.5-0.8, a moderate effect; and >0.8, a large effect. For all
tests used, significance was set at p < .05.

The minimal clinically important difference (MCID) of each measure, determined after the intervention, were
compared to assess whether intra-group changes were clinically significant. The following MCID values of
measures in older adults were retrieved from the literature: 2.53 repetitions for 30-s arm curl (Bhattacharya
et al., 2016), 3.3 repetitions for 30-s chair stand (Alfonso-Rosa et al., 2014), 1 s for the timed up & go test
(Alfonso-Rosa et al., 2014), 27 m for the 6MWT (Alfonso-Rosa et al., 2014) and 2.0 points for the SF-36
questionnaire (Angst et al., 2001).

RESULTS

Participant inclusion and baseline characteristics

A total of 75 older women agreed to participate in the study. During the 8-week training program, 9 women
from the training groups (all for medical reasons) and 5 women in the CG (3 for loss of interest and 2 for
medical reasons) dropped out. Therefore, the remaining 61 women were analysed, of whom 41 belonged to
the training groups (G15, n = 21; G6, n = 20) and 20 belonged to the CG. Figure 1 shows the flowchart of the
participants’ inclusion in the study. All included participants were women, considered physically inactive
according to self-reported levels of participation in recreational physical or leisure activities, and overweight
or obese. The attendance rate of the intervention groups (G15 and G6) was 87.6%, with no reported adverse
effects during the training period. The baseline characteristics are outlined in Table 1.

Table 1. Baseline characteristics. Data are presented as the mean + standard deviation.

G15 G6 CG

Age (years) 67.48 £ 4.58 70.55+4.34 68 +5.29
Body mass (kg) 69.59 + 10.52 65.91 £ 7.54 63.59 £ 10.05
Height (m) 1.52 £ 0.05 1.52 £ 0.04 1.54 £ 0.05
BMI (kg/m2) 29.66 +4.53 28.44 +2.40 26.60 £ 4.39
Fat mass (%) 38.81 £6.48 37.97 £3.94 36.04 £ 6.68
ADL 100 £ 0.00 100 + 0.00 100 £ 0.00
IADL 7.95+0.22 8 +0.00 8 +£0.00

G15: moderate intensity group; G6: high-intensity group; CG: control group;, BMI: body mass index; ADL: activities daily living;
IADL: instrumental activities daily living.
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Body composition
Table 2. Intervention effects on total and segmental percentage of fat mass (%). Data are presented as the

mean * standard deviation.

Body Group Baseline Post A% Effect Cl (95%) p-Value
segment size Lower limit  Upper limit (time)
Rightupper G15  43.94+8.02 4271831 -2.79% -0.89 -2.093 -0.364 .006
limb G6 3824+£516 37.94+412 -0.78% -0.06 -1.186 0.586 501
CG 3656+1141 36.61+11.84 0.15% +0.00 -0.831 0.941 .902
Left upper G15 44751752 43471795 -287% -0.17 -2.314 -0.258 .015
limb G6 39.13+£527 38.88+4.34 -0.63% -0.05 -1.303 0.803 637
CG 3752+11.05 3748+1152 -0.09% -0.00 -1.088 1.018 947
Rightlower  G15  4444+6.11 4398+6.02 -1.02% -0.08 -0.876 -0.038 .033
limb G6 43.77+520 43.62+497 -0.34% -0.03 -0.579 0.281 490
CG 4225+541 42281545 0.05% +0.01 -0.405 0.455 .908
Left lower G15  4435+593 4382+592 -1.20% -0.09 -0.980 -0.087 .020
limb G6 4362+540 4350+525 -0.27% -0.02 -0.576 0.338 605
CG 4215+544  4217+£549  0.04% +0.00 -0.437 0.477 931
Trunk G15 3726+6.03 3627+6.12 -2.65% -0.16 -1.663 -0.318 .005
G6 34494573 34291513 -0.57% -0,04 -0.889 0.489 564
CG 3259+873 3246+876 -0.39% -0.01 -0.819 0.559 707
Total G15 38811648 37.70+£6.25 -2.83% -0.17 -1.622 -0.580 .000
G6 3797+£394 37711364 -0.68% -0.07 -0.794 0.274 333
CG 36.04+6.68 36.22+6.68 0.49% +0.03 -0.354 0.714 502

Note. Interpretation of Cohen'’s effect size: <0.2 = trivial effect, 0.2-0.5 = small effect, 0.5-0.8 = moderate effect, and >0.8 = large
effect. A% = percentage difference between pre- and posttest; Cl: confidence interval; G15 = moderate intensity group; G6 = high-
intensity group; CG = control group. Numbers in bold = significant differences between pre-post intervention.

Table 3. Intervention effects on total and segmental fat free mass (kg). Data are presented as the mean +
standard deviation.
Body

Cl (95%)

Group Baseline Post A% Effect size — —— p-Value (time)
segment Lower limit  Upper limit
Rt G15  200+028 201+027 023%  +004 -0.024 0.033 737
"rfb UpPer - &g 2094033 211+031 1.07%  +0.06 -0.006 0.051 126
CG 196+026 195+025 -038%  -0.04 -0.036 0.021 607
Lot G15  203+032 204+032 058%  +0.03 -0.020 0.044 457
"r‘;b“pper G6 209+034 211+031 083%  +0.06 0015 0.050 287
CG 1944025 193+026 -0.38%  -0.04 -0.040 0.025 647
Richt | G15  664+090 6.66+086 039%  +0.02 -0.036 0.088 402
"r'T?b OWer e 660+£078 664+075 060%  +0.05 -0.024 0.104 214
CG 6214067 6224068 0.16%  +0.01 -0.054 0.074 754
Lo G15  665+087 6.68+085 039%  +0.03 -0.033 0.085 380
I'eb OWer &g 658+078 6.62+0.76 068%  +0.05 -0.016 0.106 143
m CG 6.18+063 6.19+063 0.16%  +0.02 -0.051 0.071 743
G15 21614501 2168+494 030%  +0.01 -0.136 0.269 513
Trunk G6 2307+278 2323+292 069%  +0.06 -0.048 0.368 128
CG  2184+272 2182+281 -009%  -0.001 -0.228 0.188 848
G15  4033+438 4050+456 043%  +0.04 -0.165 0.514 307
Total G6 4047 +454 4072+460 061%  +0.05 -0.100 0.596 159
CG  3894+388 3896+396 005%  +0.01 -0.326 0.370 900

Note. Interpretation of Cohen’s effect size: <0.2 = trivial effect, 0.2-0.5 = small effect, 0.5-0.8 = moderate effect, and >0.8 = large
effect. A% = percentage difference between pre- and posttest; Cl: confidence interval; G15 = moderate intensity group; G6 = high-

intensity group; CG = control group.

S342

2021 | Proc2 | VOLUME 16

© 2021 University of Alicante



Fritz, et al. / Resistance training: Different effects in elderly JOURNAL OF HUMAN SPORT & EXERCISE

The changes in body composition parameters after the intervention are outlined in Tables 2 and 3. G15 was
the only intervention group that showed significant post-intervention changes in the percentage of total and
segmental body fat. No significant post-intervention changes in muscle mass were observed in any group,
and no significant differences in any variable or body segment occurred between groups. In terms of effect
size, no change had a clinically relevant effect (d < 0.2), except for the percentage of fat mass in the right
armin G15.

Functional capacity

Changes in isometric strength assessed using the upright rowing, squat, and trunk extension tests (Figure
3d) showed significant improvements in both intervention groups (G6 and G15) after the intervention, with
significant differences from the CG in all parameters and with a large effect size on all variables (d = upright
rowing: G15 +1.17 and G6 +1.46; squat: G15 +1.34 and G6 +1.77; trunk extension: G15 +1.31 and G6
+1.16). In terms of differences between intervention groups, G6 significantly differed from G15 in isometric
strength based on the squat test, and this intergroup difference had a large effect size (d = +0.98).

In 30-s arm curl, 30-s chair stand, timed up & go, and 6MWT (Figure 3a, b, and c), both G15 and G6 showed
significant post-intervention improvements in all study variables, with a large effect size (d = 30-s arm curl:
G15 +1.87 and G6 +1.76; 30-s chair stand: G15 +2.43 and G6 +2.40; timed up & go: G15 +2.12 and G6
+1.39; 6MWT: G15 +1.03 and G6 +0.68), and G15 obtained greater improvements, with no significant
differences between experimental groups. Both intervention groups significantly differed from the CG in the
30-s arm curl, 30-s chair stand, and timed up & go tests. In the 6MWT, only G15 significantly differed from
the CG.

a) b)
gg 1 ¢ t W Baseline OPost 14 4 WBaseline  OIPost
1 = * T 12 1 . . T
25 1 N 10 f
20 4 g -
15 4 6 4
10 4 4
5 1 2 -
0 0 -
G15 G6 CG G15 G6 CG G15 G6 CG
30-sec am curl (rep) 30-sec chair stand (rep) Up &Go (s)
c) d)
625 - mBaseine  DPost &
f 100 4 MBaseline  OPost
600 * x g T
550 01t + 1
525 o 40 4 = b * &
500 20 1
475 0 4
G15 G6 CG Gl5 G5 CG|G15 G CG|GI5 G CG
6MAT (m) Uprigh rowing Squat Trunk extension

Note: Data are expressed as mean * standard deviation. *Significant difference from pre- to posttests (p < .05); tsignificant
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Figure 3. Intervention effects on physical performance in moderate-intensity (G15), high-intensity (G6), and
control (CG) groups at baseline and after the training period. (a) 30-s-arm curl and 30-s-chair stand, (b) Timed
up & go test, (c) 6MWT, d) Isometric strength.
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Lastly, the comparison of post-intervention findings of the study groups with MCID values reported in the
literature for functional capacity variables showed that the intervention brought about clinically relevant
changes in both training groups and that these improvements were slightly better in G15 (MCID = 30-s arm
curl: +7.77 repetitions; 30-s chair stand +7.29 repetitions; timed up & go: -1.89 s; 6MWT: +56.38 m) than in

G6 (MCID = 30-s arm curl: + 7.7 repetitions; 30-s chair stand: 7.65 repetitions; timed up & go: -1.36 s; 6BMWT:
+43.52 m).

Well-being

After the intervention, both training groups showed significant intra-group improvements in the following
sections of SF-36: general health perceptions, physical functioning, mental health, and vitality (Figure 4);
however, the effect sizes were large only in G15, except for the physical functioning section (d = general
health perceptions +0.97, physical functioning +0.42, mental health +1.18, and vitality +0.87). In addition,
G15 showed significant improvements in the bodily pain and social role functioning sections, albeit with small
effect sizes (d = 0.55 and 0.47, respectively). In terms of clinical changes, the improvements in the SF-36
sections were not clinically significant (MCDI < 2 points).
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100 + 100 si .
. .
80 20 T
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Note. *Significant difference from pre- to posttests (p < .05); tsignificant difference from CG (p < .05).

Figure 4. Intervention effects on quality of live in moderate-intensity (G15), high-intensity (G6), and control
(CG) groups at baseline and after the training period.
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Comparisons between the intervention groups and the CG showed significant improvements in the following
sections of SF-36 in G15: general health perceptions, physical functioning, physical role functioning, and
emotional role functioning. Conversely, G6 significantly differed from the CG in physical role functioning and
social role functioning.

DISCUSSION

The effects of 8 weeks of resistance training with elastic bands at moderate and high intensity on the body
composition, functional capacity, and well-being of overweight and obese older women were assessed in this
study. On the basis of the results, G15 was the only group that showed a significant decrease in the
percentage of fat mass after the interventions, whereas no significant changes in lean body mass occurred
in the groups. The functional capacity variables showed the greatest statistically and clinically significant
improvements, with large effect sizes, regardless of training intensity. However, G15 showed the greatest
improvements in performance in the 6MWT, whereas G6 showed the greatest improvements in dynamic
balance/agility and muscle strength parameters. In terms of self-perceived well-being, both training groups
showed significant post-intervention improvements in the general health perceptions, physical functioning,
mental health, and vitality sections. In addition, trends of significant improvement were consistently observed
in all analysed variables in comparison with the CG, thus confirming the importance for this type of training
program in this population profile regardless of the intensity used.

Intensity and body composition

After the intervention, significant loss of total and segmental body fat occurred only in G15. The longer time
under tension in G15 in each training session, because of the higher number of repetitions, may have
stimulated the increase in muscle volume, enough to promote small differences in body fat reduction from
G6 (Campos et al., 2002). Moreover, G15 also involved a higher glycolysis, which maybe could have
influenced fat metabolism after training (Kimber et al., 2003), and G15 also could have provoked a better
hormonal stimulus for reducing fat mass (Thomas et al., 2013). This slight decrease was far from the
minimum loss (5-10% body weight) required for older obese adults to improve their metabolic profile (Brochu
et al., 2003). However, a moderate-intensity resistance training program completed alone is expected to
generate losses in the percentage of fat mass of approximately 2% in only 8 weeks of training and with a low
volume of weekly sessions. Nevertheless, a recent study by Liao et al. (2018) reported a loss of 2.17% total
fat mass with a longer intervention time and weekly training volume than those used in our study (12 weeks,
3 sessions a week), when applying a resistance training program with elastic bands at moderate intensity (3
sets of 10 repetitions with a self-perceived effort of 5 out of 10) among women with sarcopenic obesity. Thus,
the intervention in our study was apparently more efficient with respect to acute improvements in this
parameter, most likely owing to the stronger effort and higher number of repetitions per series. Conversely,
Ibafiez et al. (2005) confirmed the need for a longer training time (16 weeks) to generate significant
improvements in body composition, insulin sensitivity, and fasting glycemia among older adults with type 2
diabetes, as no significant effects on those parameters were observed after 8 weeks of training.
Complementarily, Romero-Arenas et al. (2003) and Paoli et al. (2010) suggested that achieving stronger
effects on the fat mass of older adults than those observed in our study also require reducing the rest periods
between sets (i.e., to approximately 30 s), similarly to circuit training, and using sessions with a larger training
volume and/or higher weekly frequency (two to three times a week), in addition to dietary intervention.

Previous studies on lean body mass parameters have shown that older adults subjected to a moderate-
intensity training program show an increase in lean body mass similar to those who train at high intensity
(Hunter et al., 2002). However, in the present study, no significant differences were found in any training
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group after the intervention, possibly owing to the short duration of the training program, similarly to effect on
fat mass. In line with these findings, the studies by Martins et al. (2013) and Murlasits et al. (2012) on
moderate- and high-intensity training programs, respectively, also found no significant differences after 8
weeks of training. Previous studies have shown that at least 12—-16 weeks of training are necessary for
counteracting sarcopenia among older adults (Degens et al., 2009) and 22 weeks are needed for reaching
similar levels to those of young individuals (Candow et al., 2011). Nevertheless, studies such as that by
Koster et al. (2011) highlighted that older women usually lose approximately 1% lean body mass per year.
Thus, the present study has shown that the training program with elastic bands can effectively avoid this
deterioration in only 8 weeks of intervention, which facilitates its applicability in different contexts and for
different needs.

Intensity and functional capacity

The results of our study indicate that the 8-week protocol increased the functional capacity of overweight and
obese older women regardless of training intensity. This is possibly because short-term training improves
neuromuscular activity motor unit synchronization and agonist muscle activation, thereby improving the
functional capacity of older adults without significant structural improvements (Murlasits et al., 2012; Straight
etal., 2012), as observed in our study.

The comparison of our results with those of other studies that also used elastic bands for strength training,
despite differences in the method for controlling the training intensity and with higher training intensity and
weekly volume than those of our study, shows that these studies have led to less improvement in strength
and dynamic balance than those achieved in our study, most likely owing to the differences in the training
programs (Carrasco-Poyatos & Reche Orenes, 2017; Liao et al., 2018; Motalebi & Loke, 2014).

Although no significant differences were found between groups after the intervention, our study showed
positive effects of the intervention in muscle strength and balance tests in G6, while highlighting improved
performance in 6MWT (which is a test that inherently requires greater muscular strength) in G15. As
previously reported in the literature, these differences likely result from training at intensities equal to or higher
than 80% 1RM, as in G6, thus primarily stimulating increases in the muscle strength of older adults (Vicent
et al., 2012; Yarasheski et al., 2003). This would explain the improved performance in muscle strength tests
of this population with this program duration.

In terms of improvements in dynamic balance and agility measured using the timed up & go test, G6
apparently benefited more owing to the greater increase in leg muscle strength resulting from the applied
training intensity (Raymond et al., 2013; Young & Farrow, 2006). Conversely, the characteristics of the
training in G15 can increase the stimulation of fatigue-resistant muscle fibres and therefore is expected to
improve the performance in the BMWT (Ades et al., 1996; Hunter et al., 2004; Locks et al., 2012). In general,
G15 showed very good results in both functional tests of muscle strength and maximum strength tests, thus
showing that this training program generates neuronal adaptations similar to that induced by G6 in the upper
limbs and trunk in this short-term resistance training program. However, G15 is less effective than G6 for the
lower limbs, most likely because the legs are more engaged in activities of daily living than the arms and
trunk, and therefore require a higher basal intensity than that provided in G15 for improvements, although
the participants were older adults with a sedentary lifestyle (Peterson & Gordon, 2011; Tokmakidis et al.,
2009).
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Intensity and perception of well-being

Muscle strength training positively affected the health perceptions of older adults, both in the physical
functioning and mental health sections of the SF-36, in contrast to the control participants who perceived a
worsened health status in this short period. Similar results have been reported by Cassilhas et al. (2007),
who assessed the impact of 24 weeks of strength training at moderate and high intensity by using the SF-36
questionnaire. In line with our study, they showed that, regardless of the intensity used, muscle strength
training equally benefitted older people. In addition, similarly to Cassilhas et al. (2007), we also observed that
members of the group who trained at moderate intensity showed greater percentage changes over time in
the vitality (G15: 15.61% versus G6: 10.74%) and general health perceptions (G15: 27.53% versus GG:
12.17%) sections of the SF-36. Thus, moderate intensity is apparently more tolerated and accepted by older
adults (Kraemer et al., 2002; Morss et al., 2004). Raymond et al. (2013) confirmed these findings. They
indicated that, regardless of training intensity (high, moderate, or low), exercise has the same beneficial
effects on functionality, mood, and quality of life. However, intensity-dependent effects are expected when
assessing depression symptoms. Therefore, this variable also needs to be analysed in future studies,
considering the increasing rates of depression among older adults reported in the literature (Kok & Reynolds,
2017).

Although the present study rigorously controlled for all factors that could have affected the findings, some
biases remain, such as the loss of participants in the CG and the impossibility of making comparisons
according to sex. Thus, our results may not be generalizable to all elderly populations. Future research should
consider including men in the study group, to analyse and compare the behaviour of dependent variables
according to sex. Dietary parameters and physical activity levels that could have affected our conclusions on
changes in body composition were monitored and supervised at all times, and no change in those habits was
observed in any participant during the application of the program. However, future studies using a more
precise instrument for measuring body composition than that used in our study, in addition to more
sophisticated techniques for monitoring daily physical activity and diet, are necessary. Moreover, medium-
and long-term studies are required to assess whether the positive differences resulting from the different
intensities used could be maintained after the short-term acute adaptations.

CONCLUSION

In conclusion, the present study showed that 8 weeks of training caused positive and significant changes in
all study variables, although this period is not long enough to generate large differences according to intensity
level. Nevertheless, G15 generated greater improvements in the percentage of fat mass and aerobic
resistance than G6, whereas G6 markedly yielded significant improvements in lower-limb muscle strength.
Without training, all variables of body composition, functional capacity, and well-being worsened in this age
group. Therefore, on the basis of the findings of the present study, overweight and obese older women should
start a training program at moderate intensity to gain positive effects on body composition, functional capacity,
and well-being, and subsequently progress to a high-intensity training program for further neuromuscular
improvements, especially in the lower limbs. These improvements may also lead to greater increases in
dynamic balance and/ or agility. Further, this study showed that lower-limb strength is more easily improved
in this population when using high-intensity training and that older women with a sedentary lifestyle perceive
moderate-intensity training as more tolerable than high-intensity training. Lastly, the results also confirmed
the efficacy of elastic bands as a training material for this population.
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