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Abstract: Objective: To investigate the effect of resistance training on the body composition and muscle functions
of healthy elderly men. Methods: A total of 113 healthy elderly men were enrolled in the study and were assigned
to two groups based on the intervention method. Group A maintained the previous lifestyle, while group B did
resistance exercises. The changes in the body composition indices such as waistline, body fat percentage, body
mass index (BMI), and basal metabolic rate, as well as skeletal muscle content, bone mineral density, upper and
lower limb muscle strength, and muscle endurance, balancing ability, and walking ability were compared between
the two groups. Results: After the intervention, group B showed smaller waistlines and lower BMI, lower body fat
percentages and higher basal metabolic rates than group A (P<0.05). Compared with the pre-intervention levels, the
skeletal muscle content was increased in group B (P<0.05), but the change was not significant in group A (P>0.05),
and the BUA, T-values, and Z-values were all increased in group B (P<0.05), but the change was not significant in
group A (P>0.05). After the intervention, the 30-ACT and 30-CST levels in group B were higher than they were in
group A (P<0.05). After the intervention, group B showed longer standing times in the eye-closed single-leg stance
test, farther reaching distances in the functional reach test, and shorter times in the 2.4-meter timed up and go
tests than group A (P<0.05). Compared with the pre-intervention values, the walking distance in the 6-minute walk
test (6MWT) was increased in group B after the intervention (P<0.05), but the change was not significant in group
A (P>0.05). Conclusions: Resistance training is conducive to improving body composition and bone mineral density
as well as the muscle strength and the muscle endurance of the upper and lower limbs and the balance fitness of
healthy elderly men.
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Introduction threat to human health, such as diabetes, can-

cer, cardiovascular disease, and osteoporosis

As humans start to succumb to aging, the mus-
cles and strength will decline with age due to
natural conditions. This kind of degenerative
change easily causes a variety of diseases in
the middle-aged and elderly population, com-
monly including cardiovascular diseases, paral-
ysis, osteoporosis, etc. [1, 2]. Resistance train-
ing, i.e. strength training, is defined as the way
to help the body increase strength and muscle
growth by overcoming resistance [3, 4]. Resis-
tance training has long been an effective way
to exercise muscle function and enhance mus-
cle strength [5, 6]. Numerous studies have
shown that resistance training can effectively
prevent and treat diseases that pose a serious

[7, 8]. As the aged population in China contin-
ues to grow, it is necessary to help the elderly
prevent fall injuries, cardiovascular diseases,
osteoporosis, joint pain and other diseases,
and improve their daily living and exercise abili-
ties and enhance their body balance ability,
and guide them to do regular strength exer-
cises with the appropriate intensity [9, 10].
Muscle activity is the most important factor
affecting the energy metabolism in the human
body. Any slight movement of the human body
can increase the metabolic rate of the body
[11]. During physical activity, the body will oxi-
dize nutrients to effectively replenish the en-
ergy expenditure triggered by muscle activity,
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and the intensity of muscle activity is positively
correlated with the increase in the body’s oxy-
gen consumption [12]. Most studies have con-
firmed that physical exercise is an important
way for obese people to eliminate excess fat,
and persistent exercise can not only improve
the basal metabolic rate of the body, but it also
plays a role in weight loss [13].

In order to improve the muscle function and
physical quality of the elderly, healthy elderly
men were selected as the study subjects for
resistance exercise, and we compared them
with those who maintained their previous life-
style, so as to achieve the desired intervention
effectiveness.

Materials and methods
Materials

A total of 113 healthy elderly men were includ-
ed in the study. All the study subjects passed a
health assessment and provided informed con-
sent prior to the trial, in order to ensure that the
trial was completed in a healthy physical state.
Based on the intervention method, the sub-
jects were assigned to one of two groups, with
56 subjects in group A, who maintained their
previous lifestyle, and 57 subjects in group B,
who did resistance exercises. (1) Inclusion cri-
teria: Participants who signed the informed
consent form, participants in a normal mental
state, in good health, males aged >60 years
and with no contraindications for the exercise
test. This study was approved by the Medical
Ethics Committee of Jilin Sport University. (2)
Exclusion criteria: Those who dropped out of
the study, those in the high-risk population
unsuitable for exercise intervention upon diag-
nosis by specialists, those suffering from men-
tal or cognitive impairments or movement im-
pairments, those suffering from any disease
affecting bone metabolism, those with severe
cardio-cerebrovascular diseases or severe hy-
pertension.

Methods

The patients in group A maintained their previ-
ous lifestyle and were taught the importance
and necessity of exercise training but without
any exercise intervention.

Group B did resistance exercises. In this study,
the elastic-band-based resistance training pro-
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gram with high safety and easy operation was
adopted in combination with the characteris-
tics of the elderly. The training process lasted
12 weeks and strictly followed the principle of
“step by step”, i.e., in the first 4 weeks - the
number of exercise sets were reduced to allow
optimal and adaptive exercises, in the middle
4 weeks - the intensity was determined based
on the original training prescription, and in the
last 4 weeks - the exercise intensity was ap-
propriately increased on a safe basis accord-
ing to each patient’s actual situation. The elas-
tic bands were classified by the colors red, yel-
low, blue, green, and gray, with different resis-
tance levels and elasticity levels. The resistanc-
es were 5 Ibs., 10 Ibs., 15 Ibs., 20 Ibs., and 25
Ibs. respectively. During the exercise regime,
the subjects might make reasonable choices
based on their initial muscle strength and the
strength manipulation motion of the elastic
bands. According to the physiological charac-
teristics of the elderly, the following 8 sessions
of exercises were selected for this study: (1)
Session 1: Upright stretching exercise for the
deltoid muscles. Exercise method: Stand with
your feet apart about the width of your shoul-
ders, step on the middle of the elastic band
with one foot and allow your arms to hang
loosely at your sides. The two ends of the elas-
tic bands are wrapped around and held by
both hands respectively, which are then pulled
up to both sides slowly and forcefully until the
two arms are lifted horizontally. The starting
load of this session was set at 10 Ibs. (2) Ses-
sion 2: Upright arm bending exercise for the
biceps brachii. Exercise method: Stand with
your feet apart about the width of your shoul-
ders, step on the middle of the elastic band
with one foot and allow your arms to hang
loosely at your sides. The two ends of the elas-
tic band are wrapped around and held by both
hands respectively. Bend your elbows while in-
haling, and return to the original position after
exhaling. Fully relax your shoulders, stay still,
bend the elbows and clamp your upper arms
close to the body with your palms facing back-
wards, tense your biceps brachii as much as
you can, hold for a few seconds, and return to
the original position. (3) Session 3: Standing
backward leg raising exercise for gluteal mus-
cle groups (e.g. gluteus maximus). Exercise
method: Stand straight, keep your arms cros-
sed to catch the shoulders, straighten one leg
and raise the toe and knee to the rear as far
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as possible, inhale while raising and exhale
while lowering, try to raise the leg as much as
you can, hold it for a few seconds and then
return your leg to the original position. (4) Ses-
sion 4: Standing arm straightening and chest
stretching exercise for the latissimus dorsi and
other back muscles. Exercise method: Stand
straight with your chest out, head up and feet
apart about the width of your shoulders. Over-
lap the two ends of the elastic band, with one
end wrapped around and held by one hand and
the other end held by the other hand, with the
palms outward, stretch your two arms back-
ward horizontally with an angle above 180°
while inhaling, keep the chest out, hold for a
few seconds, exhale, and return to the original
position. (5) Session 5: Standing back-of-head
resistance exercise for the deltoid and triceps
brachii. Exercise method: Stand straight with
your chest out, head up, and feet apart about
the width of your shoulders. Raise and place
one hand with the elbow flexed behind the
head, keep the upper arm upright and perpen-
dicular to the ground, place the other hand on
the lower back, and tense the elastic band so
it's perpendicular to the ground. Overlap the
two ends of the elastic band, with one end
wrapped around and held by one hand and the
other end held by the other hand, pull the elas-
tic band toward the opposite direction while
inhaling, hold for a few seconds and return to
the original position. (6) Session 6: Abdominal
muscle load increasing exercise for abdominal
muscle groups. Exercise method: Lie supine
on the cushion, keep your legs flexed and put
them together, place the tips of middle fingers
and thumbs of both hands into a rhombus
shape onto the navel as the midpoint of the
rhombus shape. Curl the abdomen and lift the
shoulders while exhaling, feel the contraction
of the upper abdominal muscle through the
hands, and return to the original position while
inhaling. Raise the legs flexed at an angle of
60° between the thighs and the shins, hold for
a few seconds, and return to the original posi-
tion. Lie supine on the cushion, do V-up exer-
cises all the way at an angle of 90° between
the thighs and shins which are parallel to the
ground, place the tips of middle fingers and
thumbs of both hands into a rhombus shape
onto the navel as the midpoint of the rhombus
shape, maintain even breathing, and bend the
two legs alternatively. (7) Session 7: Supine
side leg raising exercise for inner and outer
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thigh muscle groups. Exercise method: Put the
elastic band around the ankle of one foot, push
it with the other foot until it is under the foot
arch, lie supine with both legs together, hold
the two ends of the elastic band using the
opposite hand, extend the elastic band out-
ward as much as you can while inhaling to fas-
ten the side leg, straighten the knee joint, hold
for a few seconds, exhale and return to the
original position gradually. In this process, you
should avoid letting the leg touch the ground
and avoid stretching the elastic band all the
way. Switch to the other side and do the same
exercise, with the toes of both feet up all the
time. (8) Session 8: Lumbar muscle load incre-
asing exercise for lower back muscle groups.
Exercise method: Lie supine on the cushion,
keep your legs flexed and put them together
with all your fingertips placed around your ears,
lift the upper body while inhaling, hold for a few
seconds, and return to the original position. Lie
supine on the cushion with your hands at your
sides, straighten your legs and put them to-
gether, inhale, lift your legs upward, hold for a
few seconds, and then return to the original
position. Make sure to keep your upper body
close to the ground while lifting your legs.

Observed indices

(1) Body composition index: The changes in the
waistline, the body fat percentages, the BMI
(body mass index), and the basal metabolic
rates of the two groups were compared before
and after the intervention. All the levels were
measured by professional testers scientifically
and consistently. (2) The skeletal muscle con-
tent was measured before and after the inter-
vention using the Biospace InBody 3.0 body
composition analyzer (NEO-MYTH, Korea) in
strict accordance with the instructions. (3)
Bone mineral density: Before and after the
intervention, the subjects took off their right
shoes and socks and sat on the stool with the
bare foot on the foot pedal of the ultrasound
device to measure their bone mineral density in
the calcaneus bone. The coupling agent was
evenly smeared to the right ankle. The foot
pedal of the appropriate size was selected, the
corresponding measurement parameters were
set up, and the BUA (bone strength), Z-value,
and T-value were measured using dual energy
X-ray absorptiometry (DEXA) [14]. (4) Muscular
fitness: Before and after the intervention, the
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Table 1. Comparison of the general data of the two groups [n (%)]/(X £ S)

Data group A (n=56)  group B (n=57) t/X? P
Age (years) 71.26 + 1.16 71.32 + 1.09 0.283 0.777
Weight (kg) 68.56 + 1.25 68.12 + 1.19 1.917 0.058
Degree of education (Person-time)

Elementary school or below 12 (21.43) 14 (24.56) 1.258 0.996

Junior high school 23 (41.07) 21 (36.84)

Senior high school and secondary technical school 13 (23.21) 15 (26.32)

College or above 8 (14.29) 7 (12.28)

muscle strength and the muscle endurance of
the upper limbs were assessed using 30-ACT
(@ 30-second arm curl test), and the muscle
strength and muscle endurance of the lower
limbs were assessed using 30-CST (a 30-sec-
ond chair stand test) in both groups of sub-
jects [15]. (5) Balance ability: Before and after
the intervention, both groups of subjects were
tested for their balancing ability using an eye-
closed single-leg stance test, a functional rea-
ch test, and a 2.4-meter timed up and go test
[16]. (6) Walking ability: Before and after the
intervention, both groups of subjects were test-
ed using a 6-minute walking test (6MWT) to
observe their walking ability. The subjects wore
telemetric electrocardiosignal monitors on whi-
ch the heart rate and electrocardiogram were
displayed, and we asked the subjects to walk
back and forth along the corridor as fast as
they could for 6 minutes, and the total distance
reached by each participant was recorded [17].

Statistical analysis

The data were analyzed using SPSS 22.0. The
measurement data were expressed as the
mean + standard deviation (mean + SD). The
data following a normal distribution were sub-
ject to t tests, otherwise they were subject to
Mann-Whitney U tests. The count data were
expressed as [n (%)]. X? tests were used to com-
pare the count data between groups. P<0.05
was considered statistically significant.

Results

Comparison of the general clinical data be-
tween the two groups

The subjects ranged in age from 62 to 82 years
old (average: 71.26 + 1.16 years) in group A
and 61 to 85 years old (average: 71.32 + 1.09
years) in group B. The subjects’ weights ranged
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from 61 to 81 kg (average: 68.56 + 1.25 kg),
and 60 to 80 kg (average: 68.12 + 1.19 kg) in
group B. In group A, 12, 23, 13 and 8 subjects
had a primary school education or below, ju-
nior high school education, senior high school
education or secondary technical school edu-
cation, and a college education or above re-
spectively, accounting for 21.43%, 41.07%,
23.21%, and 14.29% respectively. In group
B, 14, 21, 15, and 7 subjects had a primary
school education or below, junior high school
education, senior high school education or sec-
ondary technical school education, and a col-
lege education or above respectively, account-
ing for 24.56%, 36.84%, 26.32%, and 12.28%
respectively. There was no statistically signifi-
cant difference between the two groups in
terms of the general data (P>0.05) (Table 1).

Comparison of the body composition indices
between the two groups

Before the intervention, the waistlines, body
fat percentages, BMI, and basal metabolic ra-
tes of the subjects in group A were (82.56 *
2.58) cm, (29.86 + 5.12)%, (26.05 + 0.58) kg/
m? and (1498.58 + 15.68) kcal respectively,
which had no significant difference (P>0.05)
compared with the (82.59 + 2.52) cm, (29.92
*+ 5.08)%, (26.08 + 0.52) kg/m?, and (1498.66
+ 15.62) kcal in group B. After the intervention,
the average waistline was (78.12 + 1.25) cm in
group B, less than the (82.58 + 2.18) cm in
group A. The body fat percentage was (26.12 +
2.15)% in group B, lower than the (29.55 +
4.12)% in group A. The BMI was (24.15 + 0.15)
kg/m? in group B, which was less than the
(27.15 + 0.62) kg/m? in group A, and the basal
metabolic rate was (1556.12 + 20.58) kcal in
group B, which was higher than the (1492.15 +
12.36) kcal in group A (P<0.05) (Figure 1).
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Figure 1. Comparison of the body composition indices between the two groups. Before the intervention, there were
no significant differences in waistlines, body fat percentages, BMI, or the basal metabolic rates between the two
groups (P>0.05). After the intervention, the average waistline as (78.12 £ 1.25) cm in group B, less than the (82.58
+ 2.18) cm in group A; the body fat percentage was (26.12 + 2.15)% in group B, lower than the (29.55 + 4.12)% in
group A; the BMI was (24.15 + 0.15) kg/m? in group B, less than the (27.15 + 0.62) kg/m?in group A, and the basal
metabolic rate was (1556.12 + 20.58) kcal in group B, higher than the (1492.15 + 12.36) kcal in group A (P<0.05).
* refers to the P value which was <0.05 compared with group A.

Table 2. Comparison of the skeletal muscle con- was higher than it was in group A (P<0.05)
tent in the two groups (X £ s, kg) (Table 2).
group Before intervention After intervention

Comparison of the bone mineral density be-

group A (n=56)  20.45+ 1.25 20.48 + 1.21 tween the two groups

group B (n=57)  20.49 + 1.22 22.58 + 1.26""

t 0.172 9.034 There were no significant differences in terms
P 0.864 0.000 of the BUA, T-values, and Z-values between the
Note: #refers to the P value which was <0.05 compared with two groups before the intervention (P>0.05).
the pre-intervention; “refers to the P value which was <0.05 Compared with the pre-intervention levels, the

compared with group A. BUA, T-values, and Z-values of the subjects in

group B were all increased after the interven-
tion (P<0.05), but the changes were not signifi-
cantin group A (P>0.05). After the intervention,
the BUA, T-values, and Z-values in group B were

There was no significant difference in skeletal higher than they were in group A (P<0.05)
muscle content between the two groups before (Table 3).

the intervention (P>0.05). Compared with the
pre-intervention levels, the skeletal muscle
content in group B was increased after the

Comparison of the skeletal muscle content in
the two groups

Comparison of the muscular fithess between
the two groups

intervention (P<0.05), but the change was not Before the intervention, the 30-ACT and 30-CST
significant in group A (P>0.05). After the inter- times were (20.25 + 4.22) and (17.56 + 2.12)
vention, the skeletal muscle content in group B respectively in group A, which had no signifi-

7140 Int J Clin Exp Med 2020;13(9):7136-7145



The effect of resistance training

Table 3. Comparison of the bone mineral density between the two groups (X % s)
BUA T-value Z-value

group Before After Before After Before After
intervention intervention intervention intervention intervention  intervention

group A (n=56) 56.48 +3.12 56.45+3.08 -1.58+012 -1.59+0.11 -0.48+0.15 0.51+0.13
group B (n=57) 56.51 +3.09 59.98 + 2.12** -1.61+0.09 -1.22 +0.11** -0.45+0.12 -0.22 + 0.08"*"
t 0.051 7.107 1.505 17.877 1175 36.019
P 0.959 0.000 0.135 0.000 0.243 0.000

Note: #refers to the P value which was <0.05 compared with the pre-intervention; “refers to the P value which was <0.05 com-
pared with group A.
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Figure 2. Comparison of the muscular fitness between the two groups. Before the intervention, there was no signifi-
cant difference in the 30-ACT and 30-CST times between the two groups (P>0.05). After the intervention, the 30-ACT
and 30-CST times were (24.02 + 5.68) and (21.59 + 2.63), respectively in group B, higher than the (19.85 + 3.26)
and (19.05 + 0.23) in group A (P<0.05). * refers to the P value which was <0.05 compared with group A.

cant difference (P>0.05) compared with (20.32 tional reach test was (36.85 + 4.28) cm in
+4.19) and (17.59 £ 2.09) in group B. After the group B, longer than the (33.05 + 5.22) cm in
intervention, the 30-ACT and 30-CST times group A, and the times of the 2.4-meter timed
were (24.02 + 5.68) and (21.59 + 2.63) respec- up and go test were (5.02 + 0.05) s in group B,
tively in group B, higher than (19.85 + 3.26) shorter than the (5.69 + 0.58) s in group A
and (19.05 + 0.23) in group A (P<0.05) (Figure (P<0.05) (Figure 3).

2) Comparison of the walking abilities in the two
Comparison of the balance abilities in the two groups

groups

There was no significant difference between
the two groups in the BMWT walking distances
before the intervention (P>0.05). Compared
with the pre-intervention values, the 6MWT
walking distance in group B was increased after
the intervention (P<0.05), but the change was
not significant in group A (P>0.05). After the
intervention, the 6MWT walking distance in
group B was greater than it was in group A
(P<0.05) (Table 4).

Before the intervention, the standing times of
the eye-closed single-leg stance test, the re-
aching distances of the functional reach test,
and the times of the 2.4-meter timed up and
go test were (6.85 + 1.18) s, (32.15 + 5.18) cm,
and (5.71 + 0.58) s respectively in group A,
which had no significant difference (P>0.05)
compared with the (6.88 + 1.15) s, (32.18 +
5.16) cm, and (5.75 + 0.52) s in group B. After

the intervention, the standing times of the eye- Discussion

closed single-leg stance test were (12.68 +

2.28) s in group B, longer than the (7.65 + 1.28) Health is the most fundamental and universal
s in group A; the reaching distance of the func- need of human beings, and the people’s health
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Figure 3. Comparison of the balance abilities between the two
groups. Before the intervention, there was no significant differ-
ence in the standing times in the eye-closed single-leg stance
test, the reaching distance of functional reach test, or the
times of 2.4-meter timed up and go test group between the two
groups (P>0.05). After the intervention, the standing times of
the eye-closed single-leg stance test was (12.68 + 2.28) s in
group B, longer than the (7.65 + 1.28) s in group A; the reaching
distance of the functional reach test was (36.85 + 4.28) cm in
group B, longer than the (33.05 + 5.22) cm in group A; and the
time of the 2.4-meter timed up and go test was (5.02 + 0.05) s
in group B, shorter than the (5.69 + 0.58) s in group A (P<0.05).
* refers to the P value which was <0.05 compared with group A.

Table 4. Comparison of the BMWT walking distances
between the two groups (X + S)

group Before intervention After intervention

530.12 + 18.99
562.28 + 20.28*"

group A (n=56) 526.32 + 18.52
group B (n=57) 526.98 + 18.02
t 0.192 8.698
P 0.848 0.000

Some studies have shown that scientific
and proper exercise can not only improve
the physical fithess of the elderly, but it
also effectively prevents accidents such
as falls [23]. Resistance training aims to
help the body gain strength and muscle
growth by overcoming resistance [24].
Traditional resistance training methods,

Note: *refers to the P value which was <0.05 compared with the
pre-intervention; “refers to the P value which was <0.05 compared
with group A.

is an important symbol of a prosperous coun-
try and nation [18]. As a result of old age, a
variety of body functions are significantly de-
creased, showing degenerative changes, inclu-
ding decreased balance, declined cognition,
gait disorders, and muscle strength decay,
which have a significant impact on the elder-
ly’s physical and mental health, reduce their
quality of life, and deprive them of a sense of
well-being [19, 20]. With the improvement of
the social and economic development levels,
people’s health needs have also significantly
increased, and people pay more and more at-
tention to disease prevention, individual good
health, the improvement of individual function
and life extension, etc. How to scientifically
improve the physical and mental health of the
elderly and actively prevent and treat various
diseases is a problem worth pondering [21,
22].
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such as barbells and dumbbells, have

some limitations such as high risk and dif-

ficulty in carrying training equipment [25].

Resistance training methods highly re-
commended by professional athletic coaches
include free weights and machine training,
which generally require professional equip-
ment. In addition, it may be difficult for the
elderly to complete the training for physical
reasons, so these training methods are less
acceptable for the elderly. Elastic resistance
training tools were first developed more than
100 years ago and have been mainly used for
children’s growth training, female body build-
ing training, and male strength training in the
health field [26]. In the late 1970s, two physio-
therapists developed and designed a color
code system for elastic progressive resistance
training, in which different colors of elastic
bands have different elongations, rational co-
efficients, and resistance. The trainers can
choose the proper elastic band according to
their own needs and abilities [27]. Compared
with traditional resistance training equipment,
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the elastic bands are easy to carry and low in
price and allow free rotation during training
with low risk. Most muscles in the body can be
exercised using elastic bands to achieve the
ideal effect. In addition, resistance training
with elastic bands has no fixed trajectory and
has better function and pertinence [28].

In this study, a targeted elastic band resistance
training program was developed according to
the physiological characteristics of the elderly.
The results showed that the body composition
indices of the subjects in group B were all
superior to those in group A, suggesting that
elastic band resistance training is beneficial
for improving body composition. This might be
because elastic band resistance training can
improve the muscle control and nerve control
abilities through appropriate strength load
stimulation, thus improving the body’s control
over skeletal muscle movements. Second, dur-
ing the elastic band resistance training, the
body overcame the resistance, thus stimula-
ting the expansion of the muscle physiological
cross-sectional area and increasing the skele-
tal muscle cell volume, promoting protein syn-
thesis in the recovery period after exercise,
and activating the satellite cells next to the
muscle cells which recombines skeletal mus-
cle cell-like cells to form new muscle cells. The
total number of skeletal muscle cells and the
fat utilization rate were increased, thus reduc-
ing the waistline and BMI, decreasing the body
fat percentage and increasing the basal meta-
bolic rate. Third, the study results show that
the bone mineral density in group B was supe-
rior to group A (P<0.05), suggesting that elas-
tic band resistance training can also improve
bone mineral density. The reason is that the
physiological and mechanical principles show
that the mechanical load and stress stimula-
tions within an appropriate threshold can pro-
mote the positive growth of the body’s skele-
ton [29]. Muscle contraction during elastic
band resistance training is an important fac-
tors in maintaining bone quality. The bone min-
eral content in human bones is closely related
to the frequency and intensity of muscle con-
tractions. Skeletal muscle can effectively stim-
ulate the growth of osteogenic cells through
resistance training, so as to promote dynamic
bone reconstruction and improve bone mineral
density. Lai [30] found that after 5 weeks of
resistance training, male subjects showed sig-
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nificantly increased strength and improved hor-
mone levels, which were highly similar to the
results of this study, further demonstrating
the effectiveness of resistance training. Most
studies have shown that 30-ACT and 30-CST
can effectively reflect the muscle strength and
muscle endurance of the upper and lower
limbs, so they are widely used in medical eva-
luation. In this study, both the 30-ACT and
30-CST in group B were increased after the in-
tervention, suggesting that elastic band resis-
tance training can improve the muscle streng-
th and muscle endurance of the upper and
lower limbs. This might be because elastic
band resistance training involves the gluteal
muscle groups such as the deltoids, biceps
brachii, gluteus maximus, latissimus dorsi, and
other various back muscles, abdominal muscle
groups, inner and outer thigh muscle groups,
and lower back muscle groups. The muscles in
the upper and lower limbs were effectively ex-
ercised, thus significantly improving the mus-
cular fitness. After the intervention, the bal-
ance and walking abilities of the subjects in
group B were significantly improved. This might
be because each movement continuously and
systematically stimulated the proprioceptive,
visual and vestibular sensory organs during
elastic band resistance training, and long-term
training can improve the comprehensive ability
of the nervous system to respond to sensory
stimulation and proprioceptive sensitivity, thus
improving the balance ability of trainers [31].

To sum up, resistance training is beneficial to
improving the body’s composition and bone
mineral density, as well as the muscle strength
and muscle endurance of the upper and lower
limbs, and balance fitness in healthy elderly
men.

Although this study has achieved some results,
it is limited by a small sample size. More com-
prehensive research and analysis with a larger
sample size and a longer duration are neces-
sary in the future.
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