
1. Introduction

Physiological changes in older adults during aging are often

complicated and can be triggered by both genetics and diseases. De-

clining physiology can cause frailty, deteriorating physical fitness,

and musculoskeletal discomfort, which leads to disability and com-

promised quality of life.1 Multiple studies2–4 have confirmed that

regular exercise can not only delay frailty and improve physical fit-

ness (e.g., physical resilience) among older adults, but also benefit

them by reducing the incidence of musculoskeletal discomfort, risk

of falling, and cost of health insurance and medical expenses. How-

ever, it is important to provide older adults with an effective and em-

pirical basic exercise that can benefit their physical fitness.

Caring for frail older adults has become a public health issue

that requires urgent attention, as it influences older adults’ personal

lives and causes a significant burden on the family (financially) and

the nursing community due to the lack of resources.5 In Taiwan, the

prevalence of frailty among older adults over 65 years old is 5.4%, of

which 41.5% are in the early stage of frailty. Additionally, this preva-

lence increases with age, reaching 20% to 30% among older adults

over 75 years old.6 Early stage frailty can be diagnosed by observing

the declining physical fitness of older adults. In other words, it is pos-

sible to reduce the risk of frailty among older adults by improving

their physical fitness.

The aging process can cause loss of cartilage resilience and mus-

cular mass, resulting in decreased muscle strength and ligament

elasticity, leading to limited joint motion and musculoskeletal pain or

soreness during daily activities.7 Furthermore, older adults are more

likely to suffer from low back pain, frozen shoulder, and degenera-

tive osteoarthritis, which can easily introduce musculoskeletal pain

and discomfort.8 In contrast, exercises can effectively alleviate mus-

culoskeletal discomfort, improve body flexibility, and stabilize core

muscles.

The American College of Sports Medicine (ACSM) recommends

that, to improve various physical abilities, rather than a single form

of exercise, older adults should choose a Multi-Component exercise

to improve the comprehensiveness of the exercise, as it includes

aerobic, resistance, flexibility, and balance training.9 A systematic

reviews has also shown that, for frail older adults, a Multi-Com-

ponent exercise, compared to a single type of training, is the optimal
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S U M M A R Y

Background: Both Flexi-Bar and Multi-Component exercises can improve an individual’s physical fitness

and musculoskeletal discomfort. However, determining which is more effective in enhancing the physi-

cal fitness, and musculoskeletal discomfort of older adults remains controversial.

Objective: This study aims to investigate differences in the effectiveness of Flexi-Bar and Multi-Compo-

nent exercises in improving the frailty, physical fitness, and musculoskeletal discomfort of older adults

after 12 weeks of intervention.

Methods: A single-blind randomized controlled trial was conducted to collect data in central Taiwan.

Participants were randomly assigned into a Flexi-Bar group (FB group) and a Multi-Component exercise

group (MCE group). Participants in the FB group performed a 60-minute Flexi-Bar exercise every week

for 12 consecutive weeks; participants in the MCE group performed a 60-minute Multi-Component ex-

ercise every week for 12 consecutive weeks. Before and after the intervention, the assessment was con-

ducted using the Kihon Checklist, Senior Fitness Test, and Nordic Musculoskeletal Questionnaire.

Results: A total of 80 participants (16 males) were recruited (age = 75.7 � 7.3 years). The results showed

that the improvements of the FB group participants in the 2-minute step test, back scratch test, and

number of body parts with discomfort were more significant than those of the participants in the MCE

group.

Conclusion: This study found that the cardiopulmonary function, upper body flexibility, and musculo-

skeletal discomfort of the FB group participants improved more significantly than those in the MCE

group. This finding indicated that a Flexi-Bar exercise was a more effective intervention for older adults

than a Multi-Component exercise.

Copyright © 2022, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

International Journal of Gerontology

journal homepage: http://www.sgecm.org.tw/ijge/

* Corresponding author. Department of Healthcare Administration, College of Medical

and Health Science, Asia University, No. 500, Lioufeng Rd., Wufeng, Taichung 41354,

Taiwan, R.O.C.

E-mail address: henry879019@yahoo.com.tw (S.-Y. Yang)



intervention as it can improve more aspects of older adults’ general

health, such as their gait, balance, muscle strength, and risk of fall-

ing.

Alternatively, gentle exercises with medium or low intensity

that focus on balance and flexibility and minimize sports injuries

should be prescribed for older adults with chronic disease(s) (such as

high blood pressure, cardiovascular diseases, and osteoporosis),

poor balance, and fear of falling.10,11 Vibration exercises are exer-

cises that are coupled with medium to low amplitude, balance, and

flexibility, and are safer.12 Comprising low-frequency and low-am-

plitude movements, vibration exercises provide muscles with safe

and effective proprioceptive stimulation and can enhance physical

functions as well as neuromuscular performances.13 As the most

popular and effective vibration exercise, Flexi-Bar exercises have

proven to stabilize core muscles,14 improve balance,15 reduce mus-

culoskeletal discomfort,16 and enhance the physical fitness of older

adults.17 The safety and efficacy of Flexi-Bar exercise in older adults

with special diseases (such as stroke) have been well verified.18

The above literature review indicates that both Flexi-Bar and

Multi-Component exercises are somewhat effective in improving

frailty, physical fitness, and musculoskeletal discomfort. However,

determining which is more effective in enhancing the frailty, physical

fitness, and musculoskeletal discomfort of older adults remain con-

troversial, preventing us from choosing the optimal intervention for

older adults. Therefore, the purpose of this study was to explore the

effectiveness of Flexi-Bar and Multi-Component exercises in im-

proving the aforementioned conditions of older adults after 12

weeks of intervention. Additionally, differences in the effectiveness

of the two exercises were compared.

2. Methods

2.1. Study design and participants

This study was a single-blind randomized controlled trial (par-

ticipants were blinded). This study collected data in Taichung City in

central Taiwan. Participants were randomly assigned into a Flexi-Bar

group (FB group) and Multi-Component exercise group (MCE group)

according to the blocked randomization method (1:1), each consist-

ing of 40 participants. The study period spanned from September

2020 to January 2021. During this period, participants in the FB

group performed a 60-minute Flexi-Bar exercise every week for 12

consecutive weeks, whereas participants in the MCE group per-

formed a 60-minute Multi-Component exercise every week for 12

consecutive weeks. Tests were conducted both before and after the

12-week intervention using items including primary outcomes: the

Kihon Checklist (KCL), and Senior Fitness Test (SFT); secondary out-

come: Nordic Musculoskeletal Questionnaire (NMQ). In addition,

the FB group and the MCE group were led by two coaches, respec-

tively; the pre-and post-test evaluations were conducted by the

same research assistant.

The inclusion criteria were: (1) participants aged 65 years and

over; (2) participants who could communicate in Mandarin or Tai-

wanese and cooperate with sports activities; and (3) participants

who could walk independently without assistance (or with aid). The

exclusion criteria were: (1) participants with unstable physiological

conditions (or those who were recommended against participating

in physical activities by their doctor); (2) participants with unstable

mental conditions; and (3) participants who could not complete the
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Figure 1. Flow chart of participants through study.



12-week exercise intervention. Additionally, prior to the SFT, the re-

searchers were first trained on data collection. The same researchers

subsequently evaluated the pre-and post-exercise SFT scores of each

participant. The sample size was estimated using G-power software

(3.1.0). Referencing a previous study,17 a sample of 40 participants

per group allowed us to detect a difference between these two

groups, with a power of 85% and an alpha level of 0.05. In addition,

this study is registered in the ClinicalTrials.gov Protocol Registration

and Results System (NCT05025137). This study was approved by the

Regional Ethics Committee of the Central Region of China Medical

University (CRREC-109-088).

2.2. Intervention methods

In the experimental group, the Flexi-Bar was adopted as the tool

for active vibration exercises. Featuring light weight and ease of op-

eration, it weighs only 460 grams and has a vibration frequency of

4–5Hz. With diversified functions, the Flexi-Bar can improve posture,

burn fat, strengthen connective tissue, enhance body shape, and in-

crease muscle strength.16 The course, composed of one 60-minute

class per week for a total of 12 weeks, progressed gradually from ba-

sic activities to advanced activities (progressive course).

Each class started with a 10-minute warm-up exercise, that was

carried out in a sitting posture to reduce sports injuries and increase

physical flexibility. This was followed by the main exercise, consisting

of 40 minutes of Flexi-Bar exercises that were separated into two

sessions by a 5- to 10-minute break. The main exercise, which gra-

dually progressed from basic to advanced activities, achieved the

vibration of the entire body by vibrating the upper and lower body

muscles to stretch the core muscles. The class was concluded by a

10-minute cool-down exercise, during which participants performed

static stretching exercises in a sitting posture to reduce post-exercise

muscle tightness and soreness caused by the accumulation of lactic

acid by properly relaxing the muscles.

Alternatively, in the MCE group, the Multi-Component exercise

was adopted, which included aerobic, resistance, flexibility, and

balance exercises. The course was composed of one 60-minute

class per week for a total of 12 weeks. The design was based on the

ACSM’s recommendations for the multiple-component exercise of

older adults19 and videos of the National Health Exercises for the

older adults formulated by the Ministry of Health and Welfare.20

Additionally, the intensity of the exercises was adjusted according

to the participants’ physical conditions; fitness equipment was in-

troduced when appropriate (progressive course).

Each class started with a 10-minute warm-up flexibility exercise

carried out in the sitting posture. The main exercise followed and

was divided into two sessions of aerobic and resistance exercises (al-

ternated with a balance exercise) that were separated by a 5- to

10-minute break. During the first three weeks, the main exercise was

carried out in the sitting posture with the aid of the chair back. The

posture was subsequently adjusted to a standing posture from the

fourth week of the course, depending on the participants’ condition.

The class was concluded by a 10-minute cool-down flexibility exer-

cise, during which participants relaxed, stretched various muscle

groups, and gradually extended the range of joint activities in the sit-

ting posture.

2.3. Research tools

The research tools used in this study mainly consisted of four

parts. The first part was the participants’ basic demographics, includ-

ing gender, age, BMI (InBody 720), marital status, education level,

smoking habit, drinking habit, number of weekly exercises (with a

duration greater than 30 minutes), and number of chronic diseases.

The second part investigated the participants’ degree of frailty via

the KCL. The KCL consists of 25 True or False questions and covers

seven aspects, including living independence, exercise function, nu-

trition, oral function, social interaction, dementia, and depression.

The total score of all items, which ranged between 0 and 25, was

then used to evaluate the participant’s frailty. Participants with a

score of 10 and greater were categorized as the frail population. The

higher the score, the higher the degree of frailty. The reliability and

validity of the Chinese version of the KCL was well verified.21 In this

study, the Cronbach’s alpha of the pre- and post-exercise KCL in both

the FB group and the MCE group ranged between 0.71 and 0.84.

The third part adopted the SFT to assess changes in participants’

physical fitness. The SFT was designed by Rikli, Jones22 to assess the

physical fitness of older adults in daily activities. It includes six tests,

namely (1) chair stand test, which counts the number of stands a

participant can complete in 30 seconds and reflects the strength of

the lower body; (2) arm curl test, which requires the participant to

lift a dumbbell repeatedly in 30 seconds, counts the number of

completed bicep curls, and reflects upper body strength; (3) 2-min-

ute step test, which counts the number of steps completed in two

minutes and reflects the cardiopulmonary function; (4) chair sit-

and-reach test, which requires the participant to sit on a chair and

stretch his/her hands forward to reach the toes, and then measures

the distance between the hands and the toes. Distances short of

reach are recorded as negative values (cm), whereas distances be-

yond reach are recorded as positive values (cm). This test reflects

lower body flexibility; (5) back scratch test, which requires the par-

ticipant’s one hand to reach over the shoulder and the other up the

middle of the back, and then measures the distance between the

middle fingers of both hands. Distances short of reach are recorded

as negative values (cm), whereas distances beyond reach are re-

corded as positive values (cm). This test reflects upper body flexibil-

ity; and (6) eight-foot up-and-go test, which calculates the time the

participant requires to get up from a seated position, walk 8 ft, turn

around at the marker, and return to the original position to sit down.

This test reflects agility and dynamic balance. The SFT provides a

comprehensive and easy way to assess the physical fitness of adults

aged over 60 years, and its reliability and validity have been well veri-

fied.23

The fourth part investigated musculoskeletal discomfort via the

NMQ. Developed by Kuorinka, Jonsson, Kilbom, Vinterberg, Biering-

Sørensen, Andersson, Jørgensen24 the NMQ asks participants whe-

ther they have experienced pain, soreness, numbness, tingling, or

any other discomfort in 15 body parts on both sides (including neck,

shoulders, upper back, elbows, lower back or waist, hands or wrists,

hips or thighs, and knees and ankles or feet). The human body illus-

tration in the questionnaire allows participants to easily and clearly

identify the location of musculoskeletal discomfort. The number of

body parts with discomfort is then calculated by adding the number

of locations experiencing any discomfort. The reliability and validity

of the NMQ in assessing musculoskeletal discomfort have been well

verified.25

2.4. Statistical analysis

This study adopted the SPSS 25.0 for mac version (IBM Corp.,

Armonk, NY) for data analysis, and the significance level was set at �

= 0.05. Participants’ demographic data were presented by descrip-

tive statistics, and whether the difference between the FB and MCE

groups was significant was examined by Fisher’s exact test and Stu-
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dent’s t-test. Alternatively, as the variables in the study were not dis-

tributed normally, the Wilcoxon signed-rank test was introduced to

see if there were any significant differences in the KCL, SFT, and num-

ber of body parts with discomfort before and after the intervention

in both the FB group and MCE group. Subsequently, the Mann-Whit-

ney U test was utilized to examine whether the absolute differences

(i.e., “after intervention” minus “baseline”) of the KCL, SFT, and

number of body parts with discomfort were significantly different

between the two groups. Additionally, participants in both groups

were divided into frail and non-frail categories according to their

pre-exercise KCL scores.

3. Results

3.1. Basic demographics

This study recruited a total of 80 participants in the study, all of

whom successfully completed the 12-week intervention. The basic

demographics, Fisher’s exact test results, and Student’s t-test results

from these participants are listed in Table 1. The FB group consisted

of 12 males and 28 females, and the average age was 75.1 years; the

MCE group consisted of 4 males and 36 females, and the average age

was 76.2 years. Both Fisher’s exact test and Student’s t-test results

indicated that there was no significant difference in the basic demo-

graphic data between the FB group and MCE group. In addition,

there was no significant difference in pre-test scores (including KCL,

SFT, and number of body parts with discomfort) between the two

groups.

3.2. Comparing the changes in the Kihon Checklist, the

Senior Fitness Test, and musculoskeletal discomfort

after intervention

The average, median, and Wilcoxon signed-rank test results of

the KCL, SFT, and number of body parts with discomfort are listed in

Table 2. In the FB group, the scores of the 2-minute step test, chair

sit-and-reach test, and back scratch test of the SFT, as well as the

number of body parts with discomfort showed significant differ-

ences between the pre- and post-exercise tests (p < 0.05–0.01). This

finding indicated that after introducing the Flexi-Bar, participants’

cardiopulmonary function and lower and upper body flexibility im-

proved substantially, while the number of body parts with discom-

fort dropped considerably. Alternatively, in the MCE group, the score

of the chair sit-and-reach test of the SFT as well as the number of

body parts with discomfort showed significant differences between

the pre- and post-exercise tests (p < 0.05–0.01), indicating that par-

ticipants’ lower body flexibility significantly improved and their

number of body parts with discomfort substantially dropped follow-

ing the intervention of the Multi-Component exercise.

3.3. Comparison of post-exercise changes in the Kihon

Checklist, the Senior Fitness Test, and musculoskeletal

discomfort between the two groups

The results of the Mann-Whitney U test listed in Table 3 show

significant differences in the 2-minute step test and the back scratch

test of the SFT, as well as the number of body parts with discomfort

between the two groups (p < 0.05–0.01). This finding indicated that

improvements in the cardiopulmonary function, upper body flexibil-

ity, and the number of body parts with musculoskeletal discomfort

were more obvious in the FB group than in the MCE group. Subse-

quently, participants in both groups were further divided into non-

frail and frail categories, and the results of the Mann-Whitney U test

conducted between these two categories are listed in Appendices 1

and 2. Among non-frail participants, both the KCL score and number

of body parts with discomfort showed significant differences (p <

0.05), which indicated that non-frail participants in the FB group

improved more substantially in frailty and the number of body parts

with musculoskeletal discomfort than their counterparts in the MCE

group. Alternatively, among frail participants, the 2-minute step test

298 S.-H. Fu et al.

Table 1

Demographic characteristics of the participants in the two groups.

Demographic characteristics Flexi-Bar group (n = 40) Multi-Component exercise group (n = 40) Fisher's Exact Test (p-value)

Gender 0.24

Male 12 04

Female 28 36

Age (mean � SD) 75.1 � 5.1 76.2 � 9.1
a
0.64

a

BMI (mean � SD) 24.5 � 3.3 23.4 � 3.6
a
0.33

a

Marital status 0.34

Single/divorced/widowed 18 26

Married/cohabiting 22 14

Years of education 1.00

� 9 years 30 32

> 9 years 10 08

Smoking habit 1.00

Yes 02 00

No 38 40

Drinking habit 1.00

Yes 00 02

No 40 38

Exercise per week 0.24

� 3 days 04 12

> 3 days 36 28

Chronic diseases (mean � SD) 3.7 � 4.0 3.9 � 4.3
a
0.88

a

KCL (pre-test) 1.00

< 10 (non-frail) 24 24

� 10 (frail) 16 16
a

t-test.

BMI: body mass index; KCL: Kihon Checklist; SD: standard deviation.
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score of the SFT showed significant differences between the two

groups, indicating that frail participants in the FB group improved

more obviously in their cardiopulmonary function than their coun-

terparts in the MCE group.

4. Discussions

Flexi-Bar and Multi-Component exercises have both become

popular and effective in recent years. This study is likely one of the

few that has compared their efficacy among older adults. Results in

Table 2 suggested that participants in the FB group showed signifi-

cant improvements in cardiopulmonary function, upper and lower

body flexibility, and musculoskeletal discomfort, which is consistent

with the findings of previous studies.12,16,17 In contrast, participants

in the MCE group showed significant improvements in lower body

flexibility and musculoskeletal discomfort. Compared with previous

studies,26,27 participants in the MCE group in this study showed im-

provements in fewer SFT items, partly because some of the partici-

pants belonged to the frail category. Additionally, comparison of the

efficacy of the Flexi-Bar and Multi-Component exercises (Table 3)

showed that participants in the FB group had more obvious im-

provements in cardiopulmonary function, upper body flexibility,

and musculoskeletal discomfort than their counterparts in the MCE

group, indicating that Flexi-Bar exercises could be more beneficial to

older adults.

Table 2 shows that participants in the FB group experienced

significant improvements in cardiopulmonary function, upper and

lower body flexibility, and musculoskeletal discomfort. The escala-

tion of the cardiopulmonary function requires regular exercises with

appropriate intensities that can promote multiple physiological

functions such as neuromuscular coordination, cardiovascular circu-

lation, and pulmonary ventilation. This long-term regulatory inter-

ference can then help form a new constant state of adaptation.28 A

previous study that introduced a 12-week intervention of Flexi-Bar

exercises to adults showed that the Flexi-Bar exercise’s active vibra-

tion features could help burn fat, improve cardiopulmonary func-

tion, and increase muscle strength. Additionally, based on the same

principle, active vibration exercise can be considered equivalent to

aerobic exercise and can therefore activate large muscle groups.

With an appropriate intensity, it can effectively enhance cardio-

pulmonary function and metabolism.17 Other benefits of vibration

exercise include increasing flexibility, while its immediate effect on

contractile and antagonist muscle activity can reduce joint stiff-

ness.29 Furthermore, under vibration stimulation, Ia inhibitory neu-

rons can inhibit the performance of antagonist muscles and conse-

quently promote joint movements that can change the viscosity of

joints and increase the flexibility of soft tissues. Finally, vibration can

also improve flexibility by accelerating cardiovascular circulation and

raise tissue temperature.30

On one hand, most musculoskeletal discomfort and pain may be

attributed to muscle weakness or joint instability.31 On the other

hand, the Flexi-Bar exercise helps stabilize core muscles, improve

proprioception and body coordination, increase body strength, and

reduce pain in the shoulder joint, waist, and lower back.31,32 Addi-

tionally, a vibration exercise has the mechanism of reducing pain

threshold and inhibiting pain input. According to the gate control

theory of pain, vibration stimulation can reduce pain perception by

reaching the brain before pain stimulation.33 Humans cannot com-

pletely distinguish pain from other simultaneous sensory stimuli and

tend to ignore unpleasant sensations, thereby making vibration sen-

sation capable of reducing pain by reaching the brain first.33 This

may be why a substantial drop in the number of body parts with

musculoskeletal discomfort was observed among the participants in

the FB group.

Alternatively, participants in the MCE group showed significant

improvements in lower body flexibility and musculoskeletal discom-

fort (Table 2), consistent with the findings of previous studies.3,27

This is likely because the Multi-Component exercise already includes

flexibility training, and an additional stretching exercise was per-

formed as part of both the warm-up and the cool-down exercises in

this study. Furthermore, a Multi-Component exercise (such as resis-

tance and aerobic exercises) can increase bone density, prevent os-

teoporosis, and improve muscle strength, thereby helping alleviate

the musculoskeletal discomfort of the general older adult popu-

lation and patients with arthritis.3,34,35 Flexibility exercises are also

effective on common musculoskeletal pain (such as back pain).36

However, unlike previous studies,3,27 participants in our study did

not show improvements in upper and lower body strength or in

cardiopulmonary function, which is likely because the intervention

only lasted for 12 weeks.

Results in Table 3 suggested that participants in the FB group

showed more significant improvements in cardiopulmonary func-

tion, upper body flexibility, and musculoskeletal discomfort than

their counterparts in the MCE group. A possible reason is that being

a hand-held active vibration exercise, a Flexi-Bar exercise may be

more suitable for older adults with frailty and poor balance than a

Multi-Component exercise,37 as the former can activate the deep

core muscles of older adults and increase their static and dynamic

stability. Therefore, participants felt more secure and confident dur-

ing exercise, promoting them to participate in courses with higher

intensities (higher exercise intensity is required to improve cardio-

pulmonary function). Additionally, compared to general flexibility

exercises, a vibration exercise is more effective in increasing flexi-

bility owing to its mechanism of increasing cardiovascular circula-

tion, soothing pain, reducing musculoskeletal stiffness, and inhibit-

ing muscular antagonist.38 Furthermore, a low-frequency (such as 5

Hz) vibration exercise has not only been proven more effective than

general exercise in reducing tendon stiffness and changing the char-

acteristics of intramuscular connective tissue, but may also alter the

characteristics of other bone structures that are related to the range

of joint motion, such as knees.39 Noteworthily, despite understand-

ing its benefits, most older adults are reluctant to exercise due to

associated pain.39 By reducing the musculoskeletal discomfort dur-

ing exercise, a Flexi-Bar exercise allows participants to focus on the

training course and consequently achieve better results.

In this study, non-frail participants in the FB group showed more

significant improvements in both frailty and musculoskeletal discom-

fort than their counterparts in the MCE group (Appendix 1). Alterna-

tively, frail participants in the FB group showed more substantial im-

provements in cardiopulmonary function than their counterparts in

the MCE group (Appendix 2). This result indicated that a Flexi-Bar ex-

ercise demonstrated positive effects on both non-frail and frail older

adult participants. However, due to the limited sample size, further re-

search is required to verify its efficacy among frail older adults.

4.1. Limitations

When interpreting the results of this study, readers should

consider the following limitations. First, the KCL and NMQ scales

adopted in this study were self-administered. Despite their popular-

ity, good reliability, and validity, they could not represent the real

frailty and musculoskeletal discomfort experienced by older adults.

Second, not only were all participants recruited from central Taiwan,

but the number of participants was small, which restricted the ex-
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planatory power of the study. Third, as this study was a randomized

controlled experiment, the risk of bias could not be eliminated, al-

though no significant differences of demographic variables were ob-

served. Fourth, the study was carried out during the COVID-19 pe-

riod. Given evidence40–42 showing the impacts of COVID-19 on psy-

chological parts of older people, and the consequences may further

influence older people’s physical performance. Last, the interven-

tions introduced in this study were led by activity leaders. However,

different leaders could have introduced different intervention out-

comes. Therefore, it is recommended that further research be con-

ducted to compare the effectiveness of Flexi-Bar and Multi-Compo-

nent exercises among older adults. Despite these limitations, our

study successfully compared differences between the efficacy of

Flexi-Bar and Multi-Component exercises in improving the frailty,

physical fitness, and musculoskeletal discomfort of older adults. The

results of this study can provide an important reference for health

professionals in choosing appropriate exercise interventions for

older adults. In addition, future studies may want to further examine

the two types of exercise effects on the psychosocial aspects of older

people because empirical evidence shows that older people may

have psychological-related health issues.42–44

5. Conclusion

This study showed that after 12 weeks of intervention, partici-

pants in the FB group showed significant improvements in cardio-

pulmonary function, upper and lower body flexibility, and muscu-

loskeletal discomfort, while those in the MCE group showed signifi-

cant improvements in lower body flexibility and musculoskeletal dis-

comfort. Further comparison suggested that participants in the FB

group experienced more substantial enhancements in cardiopul-

monary function, upper body flexibility, and musculoskeletal dis-

comfort than their counterparts in the MCE group, indicating that a

Flexi-Bar exercise was more effective than a Multi-Component exer-

cise in older adults. However, due to the limited sample size, further

research may be required to validate the results of this study.
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