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The effect of adding VIVIFRAIL® exercises to
conventional exercises on quadriceps muscle
strength and endurance in elderly people with
frailty syndrome at surabaya nursing homes
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VIVIFRAIL® training can become an alternative comprehensive
training program to treat Frailty Syndrome (SF) in Indonesia.
Fourty elderly people with Frailty Syndrome (SF) subject this
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study. Subjects were divided into the intervention and control
groups, each consisting of 20 elderly people. Both groups were
required to participate in conventional exercises programmed by
the Nursing Home 5-7x/week for +15 minutes. The outcomes
assessed were quadriceps muscle strength and endurance by
measuring the digital dynamometer test (DD) and 30-second
chair stand test (30CST) at baseline (pre-test) and after four
weeks of intervention (post-test). The results showed significant

Surabaya, Indonesia, 60264 differences in quadriceps muscle strength and endurance in the

intervention group (right DD test p=0.001; left DD test p=0.001
and 30CST p=0.001). In the control group, there were also
significant differences in quadriceps muscle strength and
endurance (proper DD test p=0.016; left DD test p= 0.015 and
30CST p=0.003). Changes in quadriceps muscle strength in the
right and left DD test between groups showed significant results
between the pre-test and post-test between groups (p=0.044 and
p=0.039). The delta effect size values of right and left quadriceps
muscle strength are 0.626 and 0.612. Changes in quadriceps
muscle endurance at 30CST between groups showed significant
results in the pre-test and post-test between groups (p=0.017).
The 30CST delta effect size value is 1.653. Adding
multicomponent VIVIFRAILO training for four weeks in elderly
people with Frailty Syndrome can increase quadricep muscle
strength, measured by the digital dynamometer test, and
quadricep muscle endurance, measured by 30CST.
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Introduction phenomenon. Almost every country in the
world is experiencing a very drastic increase in
the elderly population, both in number and

proportion. Globally, there were 727 million

The escalating incidence of viral diseases,
Population aging has become a global
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people aged 65 or older in 2020 [1]. In elderly
people around the world, the prevalence of
Frailty Syndrome (SF) is 4-16% over 65 years
and 25% in elderly aged 85 years [6]. Research
at several health centres in Indonesia, cross-
sectional data on 448 subjects aged > 60 years
showed that the prevalence of Frailty
Syndrome (SF) in elderly Indonesians in
outpatient clinics was 25.2% in several health
centres, with 27.2% accompanied by a
prediction of a worsening condition, in 1 year
[2]. In research conducted at the Surabaya
elderly community on elderly people with an
average age of 63 (60 - 100) years, the results
showed that the prevalence of frailty was
relatively high, namely 36.7% (men 5.2%,
women 31.5%) [3].

Frailty is a in geriatrics
characterized by reduced functional ability and
adaptive function resulting from degradation
of the process of various systems in the body,
as well as increased vulnerability to multiple
types of pressure (stressors) ult, ultimately
reducing a person's functional performance.
Based on clinical observations, frail elderly
often have low body mass, poor muscle
strength, balance and walking routine, and low
physical activity [4]. Biological ageing is
associated with a decline in the neuromuscular
and cardiovascular systems, resulting in an
impaired capacity to perform daily activities. In
addition, age-related decline
strength is also a significant predictor of
functional limitations in healthy elderly, as
well as in frail elderly [5].

Frailty causes complex problems and
decreases independent living skills, resulting
in the inability to prepare meals or carry out
activities. Insufficient protein reduces muscle
mass, while low calorie intake for daily needs
causes malnutrition. This condition further

syndrome

in muscle

exacerbates weight loss and cognitive
impairment, increasing the need for assistance
with activities of daily living such as dressing,
eating, toileting, and locomotion. Outcomes of
frailty include falls, injuries, hospitalizations,

and comorbidities. Additionally, frailty is a
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predictor of poor prognosis in terms of
disability, hospitalization,
residence, and death [6].

The quality of life of the elderly is
decreasing, so health care is increasing. The
severity of frailty was positively related to
upper and lower limb muscle strength and
endurance, balance,
endurance, upper and lower limb flexibility,
dynamic balance and agility, and participation
in physical activity [7]. A previous study on the
elderly (age > 60 years old) which aimed to
analyze strength and physical
performance stated that there was a positive
association between muscle strength and
physical performance, in the elderly
community in Surabaya, Indonesia [9].

Lower extremity muscle strength was
measured digital
dynamometer introduced by Romero-Franco
et al, 2017. Research conducted by Romero-
Franco using the cost-effective 50 g precision
digital dynamometer Carp Spirit Water
Queen® (France) allows the evaluation of
isometric strength in all sports contexts
because it is portable, easy to use and cost-
effective. The main findings of this study
indicate that the digital dynamometer shows
excellent validity and excellent inter-tester and
intra-tester reliability for measuring maximal
isometric strength in major lower extremity
movements [10].

In research conducted by Cho etal., 2012 on
86 elderly people aged over 65 years, it was
shown that the results of measuring lower limb
strength using the 30-second Chair stand test
(30CST) could conclude that poor lower limb
strength was related to high risk of falling.
Measuring 30CST is simple, without special
equipment and skills [11]. In another study
conducted by Justine et al, 2011 on elderly

institutional

static cardiovascular

muscle

with a low-cost

people aged 70 years who assessed the effect
of multicomponent training on improving the
physical function of elderly people for 12
weeks, one of which also measured the muscle
endurance of the lower limbs, especially the
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quadriceps, with a 30s CST assessment which
provided significant results [12].

Exercise is an effective method to delay or
even reverse the progression of frailty and
improve frailty components. A
indicator of weakness is decreased muscle
strength and endurance. A decrease in muscle
strength occurs due to a reduction in muscle
quality. At the same time, elderly people
experience dysfunction and various diseases as
part of the ageing process, often accompanied
by inflammation. Inflammatory cytokines
increase skeletal muscle catabolism, inhibit
muscle protein synthesis, reduce lean muscle
mass strength,
decreased activity or disability [13].

A multicomponent exercise program can
provide significant results in improving the
level of physical fitness in seniors over 65
years, where this multicomponent exercise
includes balance, strength and stretching
exercises carried out for four weeks [14].
Multicomponent exercise consisting of lower
limb muscle strengthening exercise and
balance exercise is very beneficial for the
elderly. A study result states that this
multicomponent exercise can increase walking
speed and balance so that it can improve the
physical performance of the elderly [15].

The primary effective interventions in
preventing and even reversing frailty are
physical exercise, multidimensional geriatric
assessment and intervention in major geriatric
syndromes, and emphasis on appropriate
treatment adjustments. Positive effects of
exercise interventions on functional capacity,
fall rate, walking ability, balance,
cardiorespiratory and strength performance
may be observed more frequently when
multiple physical conditioning components
(i.e., strength, endurance, or balance) are
the
compared with only one type of exercise.
Multicomponent exercise programs, especially
those that have strengthening exercise, are the
most effective interventions for delaying
disability and other side effects [16].

critical

and muscle and cause

included in exercise intervention
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One of the multicomponent exercises that
includes strengthening, balance,
flexibility and cardiorespiratory endurance is
VIVIFRAIL®. The VIVIFRAILO program is an
exercise on Frailty Syndrome developed in
Europe (European Union's Erasmus program).
The VIVIFRAILO multicomponent exercise
intervention program consists of resistance
training, gait retraining and balance training,
which is one of the best strategies to improve
gait, balance and strength, as well as reduce the
risk of falls in older individuals and maintain
functional capacity throughout the lifespan
[17]. In research conducted on 14 elderly
people aged over 80 years in nursing homes for
four weeks, the multicomponent exercise
intervention VIVIFRAIL® significantly
increased functional capacity and mobility
[18].

Recent research on the VIVIFRAIL® exercise
program in elderly people in nursing homes
shows that VIVIFRAIL® exercise provides
short-term and long-term protective benefits
after periods of inactivity in the elderly. After
short period (4 weeks) and long period (24
weeks), VIVIFRAIL® exercise programs in the
elderly resulted in the elderly being in better
condition than baseline after 6-14 weeks of
inactivity. However, six weeks of inactivity
caused a reduction in functional capacity even
after 24 weeks of sports training; this shows
how great the benefits of a regular exercise
routine are for the elderly. Another important
thing is that the condition of frailty was
reversible in 36% of participants, with an
achievement of 59% were able to achieve a
high level of independence after 24 weeks of
supervised exercise intervention, and elderly
people who reached the robust level were able
to maintain complete independence even after
a period of detraining. This can answer global

muscle

challenges related to maintaining functional
capacity and reversing the condition of frailty
in vulnerable elderly populations, so this
exercise is very appropriate to consider using
for elderly people who live in nursing homes
with various activities that are prone to illness



Page |742 Journal of Medicinal
g l @m and Pharmaceutical
Chemistry Research

or falls which ultimately make them

susceptible to atrophy. Muscles and the
emergence of various musculoskeletal and
metabolic diseases [19].

There is still little research objectively
measuring the effect of multicomponent
VIBIFRAIL training on quadriceps muscle
strength and endurance.
quadriceps muscle strength and endurance
will affect ambulation function, decreased
walking speed, decreased activity level, and
fatigue resulting in decreased
functional capacity and quality of life for the
elderly. Currently, various types of physical
exercise are carried out in elderly groups and
nursing homes. Conventional physical activity
carried out by the elderly, especially in
Surabaya, does not yet refer to standard,
evidence-based practice.
Therefore, the authors are interested in further
researching  the effect  of  adding
multicomponent  VIBIFRAIL training to
conventional training on quadriceps muscle
strength and endurance in subjects with Frailty
Syndrome.

A decrease in

quickly,

recommended

Subjects

Ethical review approval was provided by the
Ethical Committee of Soetomo General
Academic Hospital Surabaya with number
11/EC/KEPK/2023. Participants
residents of Jambangan Nursing Home,
Surabaya, and a Government-Funded Nursing

were

Home.

This trial was not blinded for participants
and investigators because the intervention
could not be blinded. The proportional
sampling method was used in this study. The
sample determined using the
Lemeshow formula, which resulted in at least

size was

16 participants in each group. The sample size
was increased by 20% to anticipate participant
dropout during follow-up, bringing the total
sample size to 40.

Inclusion criteria: 1) Elderly aged 60 years
or more who live in an Jambangan nursing
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home; 2) Having at least one of five frailty
phenotypes [6]; 3) being able to ambulate
independently with or without assistive device
with a Barthel Index >=60; 4)Good vision and
hearing function; 5) There is no decline in
cognitive function so that subjects
understand and follow instructions well
(MoCa-Ina score=26); 6)Stable
hemodynamics; 7) Subjects are willing to take
part in the research program by filling out an
informed consent form.

Exclusion criteria included having factors
that impeded the performance of the physical
exercise program and testing procedures as
prescribed by the physician. These factors

can

refer to the VIBIFRAIL program
implementation guidelines Izquierdo et al,
2017 [17]:

1) Suffering from cardiorespiratory disease
that affects physical performance during
exercise (NYHA class 3-4 heart failure, COPD,
acute heart attack, unstable
uncontrolled arrhythmia, aneurysm, severe
aortic stenosis,
endocarditis/pericarditis, and acute or severe
respiratory failure); 2) Blood pressure
(>180/100mmHg); 3) Uncontrolled postural
hypotension; 4) Acute thromboembolism; 5)
Have a history of fracture in the last 3 months
or more than 3 months but not union as proven
by X-Ray; 6) Suffering from an infectious
disease that can affect the general condition
and implementation of training; 7) Have other
conditions that cause moderate to severe
functional limitations (Barthel index <60); 8)
Suffering from muscle pain and lower limb
joint pain with WBFS (Wong Baker Face Scale)
> 4and clinical signs of swelling, redness and
warmth to the touch; 9) Chronic diseases that
interfere with the mobility function of the
elderly (ambulatory disorders due to stroke,

angina,

acute

uncontrolled diabetes and balance disorders
due to intracranial and extracranial processes
such as BPPV and other neurological disorders
that can disrupt balance); 10) Have received
special physical training using methods other
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than the routine program at a nursing home in
the last 3 months.

Drop Out Criteria: 1) Subject withdraws; 2)
The subject is not present for two consecutive
meetings; 3) Attendance is less than 90% of the
total attendance attended; 4) The subject is
sick, so he has to stop the exercise program; 5)
Died.

Methods

This research used a true experimental method
with a pre and post-test randomized control
group design. The research subjects were 40
elderly people with Frailty Syndrome who met
the inclusion criteria and did not meet the
exclusion criteria. Subjects were divided into
intervention and control groups, each
consisting of 20 elderly people. Two subjects
dropped out of the study. Participants in the
intervention group  received
VIBIFRAIL exercises five times weekly for four
weeks. Participants in both groups must
participate in  conventional
programmed by the Nursing Home 5-7x/week
for +15 minutes. The outcomes assessed were
quadriceps muscle strength by assessing the
digital dynamometer test (DD test) and
quadriceps muscle endurance by assessing the
30-second chair stand test (30CST)) at baseline
(pre-test) and after four weeks of intervention

(post-test ).

exercise

exercises

Statistical analysis

The data obtained will be input and processed
using the SPSS 20.0 for Windows™ program. A
descriptive data presentation was carried out
to determine the characteristics of all data.
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Test data normality using the Shapiro-Wilk
test. A parametric statistical test is carried out
if the data is normally distributed. To test the
comparison and
treatment in each group, use the paired sample
t-test if the data is normally distributed; if the
data is not normally distributed, then use the
Wilcoxon rank sign test. Then, to compare the
difference between the treatment and control
groups, use the unpaired t-test if the data is
normally distributed; if the data is not
normally distributed, use the Mann-Whitney
test.

between before after

Results

The characteristics, normality, and
homogeneity data of the research subjects in
both the intervention and control groups are
presented in Table 1. The results of the paired
sample t-test for quadriceps muscle strength in
the intervention group are shown in Table 2.
The results of the paired sample t-test for the
control group's quadriceps muscle strength in
Table 3 show that during the pre-test, the
control group had an average right quadriceps
muscle strength. A comparison of changes in
right and left quadriceps muscle strength
before and after training between the
intervention and control groups is presented in
Table 4. The results of the paired sample T-test
30CST for the intervention group
presented in Table 5.

The Paired T-Test 30CST of the control
group is presented in Table 6. Comparison of
Changes in the 30 Second Chair Stand Test
Before and After Exercise between the
Intervention and Control Groups is presented
in Table 7.

are
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TABLE 1 Characteristics of research subjects

Intervention Group (n=20) Uril G

Characteristics Mean+ SD Normality p (n=20) Normality p
(%) value# Mean:SD value*
(%)

Age (years) 73.10+10.50 0.128 72.2549.57 0.150

Gender

Man 7 (35%) 10 (50%)

Woman 13 (65%) 10 (50%)

Frailty Category

Pre-frailty 18 (90%) 17 (85%)

Man 6 (30%) 8 (40%)

Woman 12 (60%) 9 (45%)

Frailty 2 (10%) 3 (15%)

Man 1 (5%) 2 (10%)

Woman 1 (5%) 1 (5%)

FES-I category

Low 7 (35%) 9 (45%)

Man 5 (25%) 5 (25%)

Woman 2 (10%) 4 (20%)

Currently 10 (50%) 8 (40%)

Man 1(5%) 5(25%)

Woman 9 (45%) 3 (15%)

Tall 3 (15%) 3 (15%)

Man 1 (5%) 0 (0%)

Woman 2 (10%) 3 (15%)

Body weight (kg) 50.67+12.96 0.516 51.74+11.25 0.195

Height (m) 1.50+0.89 0.250 1.51+0.08 0.922

BMI (kg/m2) 22.3345.04 0.448 22.91+5.38 0.079

SPPB value 9.60+1.57 0.103 8.60+1.60 0.165

Road speed 6m 0.79+0.19 0.548 0.73+0.18 0.580

(m/sec)

Hand dominance

Right 20 (100%) 20 (100%)

Left 0 (0%) 0 (0%)

#Data normality test with Shapiro Wilk, p<0.05;
Information: BMI= Body Mass Index; FES-I: Indonesian version of the Fall Efficacy Scale; SPPB= Short

Physical Performance Battery.

TABLE 2 Results of paired sample T-Test quadriceps muscle strength intervention group

Variable Group Min Max Mean+SD Difference Cohens'd p
(Nm) (Nm) (Nm)
38.83 +
Right Pre-Test 19.65  68.73 14.57 -25.50 1314 <0.001*
Quadriceps 6433 + (Very
Strength Post-Test 27.37 113.17 N large)
23.25
Left Pre-Test 19.68  82.52 +41265935 -26.37 1,106 0.001*
Quadriceps
68.90 + (Very
Strength Post-Test 22,20 150.96 2014 Large)

*p<0.05 (Significantly different with a significance level of 5%)



and Pharmaceutical
Chemistry Research

The effect of adding VIVIFRAIL© exercises ... Journal of Medieinal ; Page |745
dfectof 20y () sam |

TABLE 3 Paired sample T-Test results of control group quadriceps muscle strength

Variable Group Min Max Mean+SD Difference Cohens'd p
(Nm) (Nm) (Nm)

Right Pre-Test 19.37 52.39 34.37+13.34 -11.75 0.016*
Quadriceps 0.668
Strength Post-Test 19.78 9851  46.13+21.01 (Moderate)
Left Pre-Test 18.67 65.56 34.41+15.05 -10.03 0.587 0.015*
Quadriceps
Strength Post-Test 17.68 73.81 4447+ 8.94 (Moderate)

*p<0.05 (Significantly different with a significance level of 5%)

TABLE 4 Results of independent sample t-test delta quadriceps muscle strength

Variable Group Min Max Mean+ SD p Effect Size
A Right Intervention 1.07 6558  25.50+21.78

\ 0.626
Quadriceps Muscle 0.044 Moderat
Strength Control 2090 6691  11.75:19.85 (Moderate)

Intervention
A Left Quadriceps 007 11561  26.37+29.67 0612
Muscle Strength 0039 (Mod
uscle Strengt Control -4.83 5497  10.05:16.85 (Moderate)

*p<0.05 (Significantly different with a significance level of 5%)

TABLE 5 Paired sample T-Test results in 30CST intervention group

Variable Group Min Max Mean+ SD  Difference Cohens'd p
Pre-Test  9.00 15.00 1190+ 1.74 1,456
30CST -2.7 (Very <0.001*
Large)

Post-Test  11.00 20.00 14.60 + 1.95

*p<0.05 (Significantly different with a significance level of 5%)

TABLE 6 Results of paired T-Test 30CST control group

Variable Group Min Max Mean+ SD Difference Effect Size p
-1.4 0.542
Pre-Test 600 1400  10.00 +2.77 (Moderate) 5 3+
30CST
Post-Test  6.00 15.00 11.40 + 2.37
*p<0.05 (Significantly different with a significance level of 5%)
TABLE 7 Independent sample T-Test 30CST test results
Variable Group Min Max Mean+ SD Difference Cohens'd p
Intervention
1.00 6.00 2.70+1.42
1,653 "
A30CST Control 1.32 (Very Large) 0.017

-2.00 4.00 1.40+1.85

*p<0.05 (Significantly different with a significance level of 5%)
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Discussion

In this study, the characteristics of age above
70 years were in the intervention and control
groups. Increasing age will increase the
prevalence of frailty. In the
characteristics data, elderly people with pre-
frailty are in the age range of 60-80 years,
while in the frailty category in the intervention
and control groups, there are four people over
85 years old and one person aged 75 years.
Bean et al, 2020 stated that ageing is
associated with decreased strength, muscle
endurance, and limited mobility in elderly
people related to increased prevalence factors
of frailty [6].

Characteristics of participants with pre-
frailty numbers with an age range of 60-80
years in the intervention and control groups:
there were more women than men. However,
in the data, the number of participants in the
intervention group was more women than
men, while in the control group, the number of
participants was men and women were the
same size. In the frailty category, those aged
over 85 in the intervention group were the
same for men and women, while in the control
group, the number was greater for men. This
characteristic data is in line with the results of
other studies, which state that in the age range
65-79 years, the prevalence of elderly women
with pre-frailty is 61.8%, and men 58.3%. In
contrast, the prevalence of elderly women with
frailty is 6.4% and men men 4.2%. At the age of
80-89 years, the prevalence of elderly women
with pre-frailty is 60.3%, men are 63.8%, while
the prevalence of elderly women with frailty is
24.2%, and men are 14.8%. At the age of 90-99
years, the prevalence of elderly women with
pre-frailty is 46.5%, men are 52.5%, elderly
women with frailty is 45.4%, and men are
32.4%. In this study, a specific analysis based

research

on gender showed that weight loss, weakness
and low walking speed were more common in
women in all age groups, while inactivity was
more common in men [20].

LW. Nasifah et al.

Women dominated the fear of falling
category (FES-1) compared to men in the
intervention and control groups. This is in line
with previous research, which shows that the
level of fear of falling in women is higher than
in men in various countries such as the
Netherlands, Australia, Turkey, China and Iran.
This fear of falling is related to various factors,
both intrinsic and extrinsic. Intrinsic factors
include decreased muscle strength, flexibility,
impaired balance, vertigo and difficulty
walking. Extrinsic factors relate to the
surrounding environment, such as slippery
roads, potholes, etc. The
intensity of the risk of falling is related to
frailty, decreased daily activities and a history
of previous falls [21].

Assessment of the functional capacity of the
elderly is measured using the Short Physical
Performance Battery (SPPB) score. Lower limb
muscle strength and endurance conditions
influence low SPPB values and slower walking
speed [18]. In this study, the average baseline
data of 6m walking speed in the intervention
and control groups was not significantly
different (p>0.05). Likewise, the SPPB values in
both groups at the time of screening were
normally distributed (p>0.05).

The results of this study showed that the
addition of multicomponent VIBIFRAIL
exercise—to conventional exercise for four
weeks increased right and left quadriceps
muscle strength in elderly people who were
examined using the digital dynamometer test
(p<0.001 and p=0.001). The four weeks of
multicomponent VIBIFRAIL
significantly increased the quadriceps muscle
strength of both legs compared to the control
group, which had a moderate effect. Even
though the examination results of the research
subject's
reflecting the dominance of the right leg, the
examination left
quadriceps muscle strength were balanced
both pre and post-intervention in the
intervention and control groups.

uneven roads,

exercise

hand dominance were right,

results of right and
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The addition of VIBIFRAIL exercises to the
intervention group was divided into 3 exercise
groups, namely categories C, C+E and D. Of the
20 subjects in this study, two people were in
category C (10%), category C+E, seven people
(35%) and category D as many as 11 people
(55%). The VIBIFRAIL multicomponent
exercise prescription refers to the exercise
protocol developed by Izquierdo et al. in 2017
[17].

VIBIFRAIL exercise has flexibility, balance
and cardiovascular exercise components.
VIBIFRAIL is the dominant component, which
is programmed five times per week while
strengthening exercise is programmed three
times per week with a total duration of 30-60
minutes. Exercise intensity and load increases
are evaluated and carried out every two weeks.
Strengthening exercises for the upper and
lower limbs can increase blood circulation and
skeletal muscle metabolism. This influence
contributes to the remodeling process, leading
to changes in muscle mass and volume. An
increase in muscle oxidative capacity due to
stimulation of mitochondrial biogenesis is an
effect of resistance training. Balance exercise
will optimize the ability to function with
sensory and and
musculoskeletal control. Flexibility exercises
will maintain the joint range of motion [22]. All
components of this exercise will improve
muscle strength, which decreases in elderly
people with Frailty Syndrome [23].
with  this, = VIBIFRAIL's
multicomponent exercise provides greater
benefits when compared to conventional
exercise, which only consists of low-intensity

input cognitive

In line

aerobic exercise and stretching exercises with
a duration of 10-15 minutes daily.

The results of this study align with the
findings of a systematic review analyzing 13
studies. Regarding the effects of physical
exercise interventions on lower body muscle
strength in elderly people with Frailty
Syndrome. Nine studies found an increase in
muscle strength after a period of physical
exercise, while four studies did not identify any
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increase. Five studies showing strength gains
used resistance training programs, and four
used multicomponent exercise interventions.
Average strength increases range from 6 to
60% [5].

The results of another study with elderly
participants with an average age of 67 years
were 37 participants who were divided into
two groups, namely the multicomponent
exercise group and the lower limb strength
training group for 12 weeks three times per
week. The results of both exercises showed
increased knee extensor muscle strength with
a value of p = 0.002. However, the results of
knee extensor muscle strength in the lower leg
strengthening exercise group were greater
than those in the multicomponent exercise
group, this was due to the large stimulation of
strengthening exercise resulting in adaptive
changes in neuronal motor function, namely
firing frequency and motor unit recruitment.
This research also states that lower limb
strengthening exercise can improve muscle
function and dynamic balance,
multicomponent training can
functional capacity and walking ability. It is
suspected that multicomponent exercise is
effective in increasing the functional capacity
of the elderly because physical exercise
movements imitate daily life activities (e.g.
walking and squatting). In addition, there is
evidence that multicomponent
effectively increase ankle muscle strength
associated with walking ability [14]. This is
similar to the results obtained with the
addition of VIBIFRAIL training in this study,
which provided increased quadricep muscle
strength and better physical performance.

The control group in the study also obtained

while
increase

exercises

significantly different results from
conventional training (aerobic and stretching
exercise) with changes in increasing

quadriceps muscle strength with a moderate
effect. In line with this research, namely low-
impact aerobic exercise on 24 elderly people
aged 60-70 years in 16 training sessions with a
training frequency of 3 times per week,
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moderate intensity, for 30 minutes, the results
showed that apart from providing significant
improvements in body fitness, there was also
an increase in strength. Lower limb muscles
(p=0.003) [24]. Other research states that it is
currently recommended that healthy seniors
should exercise 3 or 4 times a week to get the
best results; people with poor physical
performance can initially achieve muscle
strength gains even with less frequent and
shorter training periods [25].

In this study, it was found that the
magnitude of the change in the right and left
digital dynamometer tests in the intervention
group and the control group was found to be a
significant difference in the delta effect size
value of right and left knee extensor muscle
strength after intervention between groups in
this study, indicating a moderate effect. These
results indicate that adding VIBIFRAIL training
for four weeks in elderly people with Frailty
Syndrome can increase quadriceps muscle
strength better than exercise.

Loss of muscle strength in the elderly is
closely related to fragility and loss of lean body
mass. Previous research has linked muscle
weakness to impaired nerve activation and/or
reduced intrinsic strength capacity of skeletal
muscles [26-28]. It was found that resistance
training is a potent stimulus for skeletal muscle
metabolism in the elderly, especially for the
contractile unit, due to the increased rate of
fractional synthesis of myofibrillar proteins in
skeletal muscle [29]. In the VIBIFRAIL exercise,
resistance training is provided using rubber
weights and ankle weights, which are adapted
to the abilities of the elderly. This is a training
modality that is quite effective in increasing
muscle strength. Previous research suggests
that a strengthening exercise intervention
performed three times a week, with three sets
of 8 to 12 repetitions and an intensity ranging
from 20-30% and continuing up to 80% of
1RM, can be tolerated by subjects with Frailty
Syndrome (SF), resulting in increased strength
real muscle [5]. This recommendation was

LW. Nasifah et al.

gradually implemented during the VIBIFRAIL
exercise program in the intervention group.

In line with the results of this study,
Gonzales-Rave et al., 2020 reported the results
of  their changes in
multicomponent exercise on increasing lower
limb muscle strength for ten weeks in 48
elderly women with an average age of 65.7

research  on

years. The multicomponent training provided
consists of strengthening exercises (1 time per
week, 60-70%1RM. 12-15 repetitions, three
sets), aerobic exercise (1 time per week, 60-
70% estimated heart rate, for 40 minutes),
flexibility exercise (2 times per week, 1-3 sets,
ten repetitions), balance exercise (1 time per
week, progress with various
difficulty), and coordination and agility
exercise -(1 time per week, advancement with
various levels of difficulty). The results showed
a significant change in the increase in lower
limb strength with p<0.005 [30]. Even though
there are differences in frequency, intensity
and duration of exercise, they have the same
exercise components. They provide similar

levels of

results in increasing lower limb muscle
strength with the multicomponent VIBIFRAIL
exercise in this study.

In another study with participants aged
over 65 years, a multicomponent exercise
intervention was carried out for 24 weeks, one
time per week. This multicomponent exercise
includes strength, balance, and flexibility.
Multicomponent
improves ROM, muscle strength, and physical
performance in healthy older adults. Knee
extensor muscle strength resulted
significant increase in power of 14.1%
(p=0.008). The results of this study prove that
exercise without using special equipment,

exercise significantly

in a

namely multicomponent training, can provide
good results in increasing knee extensor
muscle strength in the elderly. Apart from that,
it also increases mobility and functional
independence in healthy elderly people [31].
In the control group, changes in muscle
strength were also found, but not as high as in
the intervention group. The average delta
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quadriceps muscle strength before and after
training increased; the increase in right
quadriceps strength was 14.47+21.77 Nm, and
the left was 14.17+18.65. These findings are
similar to those reported in other previous
studies. In the study by Kim et al.,, 2012, the
participants elderly Japanese
received training on walking patterns, balance,
and lower limb strength two times a week. Leg
strengthening applying
weights with weight cuffs on the ankles
weighing 0.50 to 1.50 kg and resistance bands
[32]. These results may be due to the amount
of load applied and the frequency of training
not providing sufficient stimulation to facilitate
strength gains [5,33].

In this study, it was found that the
magnitude of the change in 30CST values
before and after intervention in the
intervention group was found to be a
significant difference of p<0.001. The effect
size value of the 30CST test in the intervention
group showed a very large effect from adding
VIBIFRAIL and conventional exercise in the
intervention group for four weeks. In the
control group, significant
difference between the mean 30CST before and
after treatment with moderate effect size
values in conventional training for four weeks.
These results show that adding VIBIFRAIL
exercise has a very large effect compared to
conventional training alone. Even though the
results of the examination of the hand
dominance of the research subjects were right,
which also reflects the dominance of the right
leg, the results of the examination of the
endurance of the right and left quadriceps
muscles were quite balanced both pre-and
post-intervention in the intervention and
control groups.

The latest systematic study also states that

were and

exercises include

there was a

increasing local muscle endurance in the
elderly is closely related to increasing muscle
strength; this that strengthening
exercise interventions that target muscle
strength can be the most effective strategy for

shows

overcoming muscle endurance problems in the
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elderly, of which strengthening exercise is one
component of a multicomponent exercise.
Potential mechanisms contributing to local
increases in muscle endurance that may also be
related to muscle strength are increases in
oxidative  capacity, capillarization
mitochondrial density, and metabolic enzyme
activity [20]. This supports this study's results
that  VIBIFRAIL training
strengthening, cardiovascular, flexibility and
balance exercises and provides better results
than conventional exercise, which consists of
aerobic and stretching exercises only.

The results of another study conducted by
Wolf et al., 2020 with 37 elderly women aged
67 years as participants [14]. This study
compares the effects of multicomponent and
lower limb strengthening exercise on dynamic
balance, functional capacity and walking
ability. Exercises were carried out for 12
weeks, three times per week. One of the
functional examinations measured is 30CST.
The results were that both exercises gave
significant results with a p-value = 0.010 and a
higher effect size value in the multicomponent
exercise group (d = -0.54). Multicomponent
exercises provides more specificity of training
mechanics compared to strengthening
exercises alone. Multicomponent exercise is
more increasing functional
capacity than strengthening exercises alone
because of its association with independence
in daily life activities in the elderly [14]. The
results of this study support this research,
which shows that multicomponent exercises,
including VIBIFRAIL exercises, can increase
the strength and endurance of the quadriceps
muscles and can also help increase the
independence of elderly people in daily
activities.

This study found that the magnitude of
change in 30CST in the intervention group and

and

consists  of

suitable for

the control group was significantly different,
with delta 30CST p=0.019. The delta 30CST
effect size value in this study was 1.653,
indicating a very large effect from the addition
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of VIBIFRAIL and conventional exercise in the
intervention group.

Research by Justine et al., 2012 provided
similar results regarding increased lower leg
muscle multicomponent
exercise [12]. The research aimed to measure
the effect of multicomponent exercise (aerobic,
endurance, balance and flexibility training) for
12 weeks, three times a week, on physical
function in elderly people
institutions. Forty-three participants (age =
70.88 + 7.82 years) were divided into
intervention (n = 23) and control (n = 20)
groups. The results obtained were a significant
increase in lower limb endurance (30 CST)
(p<0.05) in the intervention group, with a
percentage change of 46.9%. The control group
showed no significant changes (p>0.05) in any
variable. The strengthening exercise protocol
given is based on the functional tasks required
for daily activities: half-squatting, sitting to
standing and continuing with holding objects.
Functional test to determine the endurance of
the knee extensor muscles using 30CST. Data
show that multicomponent exercise for 12
weeks can improve physical function in elderly
people treated in institutions [12]. The results
of Justine et al.'s 2012 research support the
results of this study that multicomponent
training not only improves knee extensor
muscle endurance but also improves the
physical function of the elderly.

The control group's results with
conventional exercise also showed significant
changes in quadriceps muscle endurance. Still,
compared with multicomponent
exercise, the changes were greater. The results
of the control group are in line with research
by Hou and Sun, 2022 which stated that
aerobic exercise (walking exercise on a
treadmill) three times per week for 12 weeks

endurance after

treated in

when

in the elderly, with the initial three weeks
lasting 20 minutes, then gradually increasing
the duration and intensity, the results obtained
changed lower limb muscle strength and

different
effectively

endurance
(p<0.005).

were
Aerobic

significantly
exercise
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improves the lower limbs' cardiorespiratory
function, strength and endurance. However,
the increase in muscle mass is still minimal.
Physical exercise can maintain muscle strength
and endurance as well as improve muscle and
nerve function in the elderly, so one option is
aerobic exercise, which is simple and easy to
regulate in intensity, which includes walking,
cycling, climbing and others [34].

In this study, additional multicomponent
VIBIFRAIL training was given for four weeks to
elderly people with Frailty Syndrome at the
Jambangan home,  Surabaya.
Quadriceps muscle strength was assessed
using digital dynamometer measurements
before and after VIBIFRAIL exercise; results
showed significant differences when compared
with the control group. Apart from that, the
large impact size supports the superiority of
this exercise in increasing functional capacity
and independence in elderly people with
Frailty Syndrome in a fairly short period of 4
weeks.

In addition, quadriceps muscle endurance
assessed with 30CST before and after in both
intervention and control groups provided a
significant difference. Still, the effect size value
in the intervention group provided a greater
effect. This is a strong basis that supports the
implementation of the use of VIBIFRAIL in
elderly people with Frailty Syndrome, who
generally often complain of problems with lack
of muscle endurance, functional capacity and
ability to walk. It is hoped that by increasing
quadriceps muscle endurance, elderly people
will become more active, fit, and independent.

The provision of the VIBIFRAIL exercise
program to the elderly is adjusted to their
respective functional levels by carrying out
rapid screening according to the VIBIFRAIL
exercise protocol with SPPB and fear of falling.

nursing

Before the intervention begins, the elderly
receive a program introduction session. During
the exercise intervention, the elderly receive
supervision and assistance to train optimally
and increase their motivation and compliance
during exercise.



The effect of adding VIVIFRAIL®© exercises ...

During the implementation of this exercise,
no side effects were found in the elderly both
during and after exercise. This condition
supports that VIBIFRAIL training is safe for
elderly people with pre-frailty and frailty. The
research observations  of
researchers during carrying out this research
support that the multicomponent VIBIFRAIL
exercise is so beneficial that it is recommended
as a routine exercise to be given to elderly
subjects with Frailty Syndrome in nursing
homes to increase the strength and endurance
of the quadriceps muscles. With these findings,
it is hoped that further research can be carried
out in wider communities and clinical settings.

Limitations in this research include: 1) No
objective monitoring was carried out during
the research with VIBIFRAIL exercise to
monitor the achievement of exercise intensity;
2) No monitoring of activities outside of
treatment was carried out; 3) The control
group was still given conventional exercises
that are routinely given in nursing homes so
that the comparison between the intervention
group and the control group could not be
compared.

results and

Conclusion

The addition of multicomponent VIBIFRAIL
exercise for four weeks in elderly people with
Frailty Syndrome can increase quadricep
muscle strength, as measured by the digital
dynamometer test, and quadricep muscle
endurance, as measured by 30CST.
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