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ABSTRACT

Received: 23 Apr 2020 Whole-Body Vibration (WBV) exercise seems to be an effective alternative to improve physi-

Accepted: 21 Oct 2020 cal performance in the elderly. This study aims to compare the effects of eight weeks of WBV exercise
Available Online:010ct2021  :  combined with rope skipping at two different intensities on physical performance of older men.
: This is a randomized single-blind clinical trial. Participants were 30 older men

(MeanzSD age= 65.8314.16 years; MeanzSD height= 169.26+3.90 cm; MeantSD weight= 77.04+4.62 kg;
Body Mass Index= 26.86+0.69 kg/m?) living in Mashhad, Iran in 2019, who were selected by purposive
and convenience sampling methods and randomly divided into three groups: high intensity (HI; n=12),
low intensity (LI; n=12) and control (n=10). The WBV exercise was performed at a frequency of 25-40 Hz
and amplitude of 3 mm. Rope skipping was performed based on the Borg scale at 13-14 level intensities
with 30-35 jumps per minute. Physical performance indicators, body mass index, and fat percentage were
measured before and after eight weeks of intervention. Repeated measures analysis of variance was used
for data analysis in SPSS v. 20 software. The significance level was set at P<0.05.
[EHTE In HI and LI groups, body fat percentage (-4.50%, -5.99%), lower body flexibility (105%, 102%), upper
limb muscle strength (42.43%, 42.93%), handgrip strength (43.38%, 39.45%), dynamic leg strength (36.47%,
26.43%), lower limb muscular endurance (27.20%, 26.10%), cardiorespiratory function (10.27%, 10.90%),
and dynamic balance (-32.60%, -24.10%) showed a significant improvement compared to the control group
(P<0.05). There was no significant difference in body mass index between exercise and control groups (P>0.05),
and no significant difference between the two exercise groups in any of the study variables (P>0.05)

Keywords: [@TEERT It seems that low intensities of the WBV exercise + rope skipping is effective in improving
Combined training, body composition and physical performance in older men. The selection of intensity level depends on
Intensity, Physical ¢ the physical condition of the elderly.
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Extended Abstract

1. Introduction

ging is an unavoidable stage of human life
that is associated with a decrease in strength
and the amount of physical activity and
mobility. With aging, physical dysfunction
especially movement limitation increases.
This leads to dependence on others in daily tasks. These
factors can have many negative effects on the quality
of life of the elderly [1]. Therefore, the importance of
muscle mass and strength, especially maximal muscu-
lar strength, has a significant effect on how older people
perform daily activities [2]. One of the interventions for
these people is While-Body Vibration (WBV) exercises
which are for people who are less inclined to participate
in sports classes or people who have difficulty walk-
ing. It can also increase skeletal muscle strength in both
young and old people, similar to resistance training [7].

2. Methods

This is a quasi-experimental study, a clinical trial
(Code= IRCT20200109046063N1) with an ethical ap-
proval from Hakim Sabzevari University (Code: IR.HSU.
REC.1398.002). Participants were 34 older men (Mean
+SD age= 65.83+4.16 years; height= 169.26+3.90 cm;
weight=77.04+4.62 kg; Body Mass Index=26.86+0.69 kg/
m?2). They were randomly divided into three groups: high
intensity or HI (N=12), low intensity or LI (N=12), and
control (N=10). Physical function tests including the tests
of handgrip strength, upper limb muscle strength, dynamic
leg strength, lower limb muscular endurance, dynamic bal-
ance, lower body flexibility, cardiorespiratory function,
body composition, and body mass index were conducted at
baseline and at the end of eight weeks of intervention. After
becoming familiar with WBV machine and rope training,
the two exercise groups performed WBYV exercise program
for 8 weeks, 3 sessions per week each 30 minutes (4 one-
minute sets in the first four weeks and 5 one-minute sets
in the second four weeks). The amplitude was equal to 3
millimeters for both groups. The frequency was 40 Hz in
the first group (HI) and 25 Hz in the second group (LI).
Rest between sets was 30-45 seconds and between move-
ments was 90-120 seconds with specific positions of upper
body (push-up position, and reverse wrist flexion) and low-
er body (squat and lunge positions) on the WBV machine.
The control group performed their routine activities with-
out any intervention. The rope training program combined
with WBYV exercises started with two sets of one minute in-
creased to six sets of one minute in the last sessions, where
there were a 30-s rest between sets and 30-35 jumps per

minute. The rope intensity was measured and determined
at 13 and14 levels by the Borg Scale of 6-20. Data analysis
was performed in SPSS v. 20 software.

3. Results

The results of physical function tests and body composi-
tion are presented in Table 1. In HI and LI groups, body
fat percentage (-4.50%, -5.99%), lower body flexibil-
ity (105%, 102%), upper limb muscle strength (42.43%,
42.93%), handgrip strength (43.38%, 39.45%), dynamic
leg strength (36.47%, 26.43%), lower limb muscular
endurance (27.20%, 26.10%), Cardiorespiratory func-
tion (10.27%, 10.90%), and dynamic balance (-32.60%,
-24.10%) showed a significant improvement compared to
the control group (P<0.05). There was no significant dif-
ference in body mass index between exercise and control
groups (P> 0.05), and no significant difference between the
two exercise groups in any of the study variables (P> 0.05),
although, the HI exercise group had higher means than the
LI exercise group.

4. Discussion and Conclusion

The WBYV exercises at frequencies of 25 and 40 Hz and
amplitude of 3 mm combined with rope exercises improve
muscle function indicators of the elderly, but there is no
significant difference between the groups that receives
exercise with high and low intensities. The indicators was
higher in the group received high intensity exercises which
can be the recommended intensity in using the combination
of WBV-rope exercises. Given that both intensity of exer-
cises had a positive effect on muscle function indicators,
older people aged 60-70 years are likely to be able to benefit
from both types of exercises depending on their physical
condition; however, HI exercises may provide a better level
of physical fitness for them.

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the ethical committee of Ha-
kim Sabzevari University (Code: IR HSU.REC.1398.002).
All ethical principles are considered in this article. The par-
ticipants were informed about the purpose of the research
and its implementation stages; they were also assured about
the confidentiality of their information; moreover, they
were free to leave the study whenever they wished, and if
desired, the research results would be available to them.
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Table 1. Mean scores of the physical function indicators
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MeanzSD
Variables Time* Group  TimexGroup*
HI Group LI Group Control Group
Pre-test 26.69+0.56 27.11+0.52 26.78+1.00
B“"&gﬁz'}”dex Post-test 26484057  26.89+054  26.74+1.02 0001 0480 0.001
Mean difference -0.78 -0.81 -0.14
Pre-test 25.30+1.17 25.53+0.90 26.24+1.23
Fat percentage Post-test 24.16+1.14 24.00+0.88 26.15+1.26 0.001 0.019 0.001
Mean difference -4.50 -5.99 -0.34
Pre-test -7.89+1.96 -7.89+1.83 -6.62+1.99
Lower body flex- Post-test 0.44+ 2.50 0.22+1.78 -6.75+3.24 0.001 0.018 0.001
ibility (cm)
Mean difference 105 102 1.96
Pre-test 19.11+2.61 18.89+3.01 19.12+1.72
Upper limb muscle
strength (number Post-test 27.11+3.15 27.00£3.20 19.75+2.43 0.001 0.016 0.001
per 30 seconds)
Mean difference 42.43 42.93 3.29
Pre-test 21.00+2.73 21.11+2.89 21.88+2.41
Ha”dgr('igs)tre”gth Post-test 30.11#333  29.4432.83  21.88+2.85 0.001 0.025 0.001
Mean difference 43.38 39.45 0.2
Pre-test 18.56+1.66 19.33+1.80 18.50+2.81
dynamic leg strength
(number per 30 Post-test 25.33+2.34 24.44+2.60 19.50+2.81 0.001 0.016 0.001
seconds)
Mean difference 36.47 26.43 4.05
Pre-test 30.22+4.46 30.2243.56 28.75+3.95
lower limb muscular
endurance (Number Post-test 38.44+4.92 38.11+3.91 29.00+4.00 0.001 0.020 0.001
of steps
Mean difference 27.20 26.10 0.86
Pre-test 353.38+8.36 351.4619.58 352.88+17.50
el I Post-test 389.68+10.50 398.77+11.80 356.13+17.44  0.001 0.018 0.001
function (cm)
Mean difference 10.27 10.90 0.92
Pre-test 8.25+0.38 7.80+0.65 7.70+0.82
dy”a”(“sce?)a'ance Post-test 5.56+0.40 5.9240.56 7.67£0.80 0001 0019 0.001
Mean difference -32.60 -24.10 -0.38
SALMAND

*Significant between-group difference; *Significant within-group difference.
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