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Home-Based Exercise to Habitual Physical Activity
Strategies for Elderly with Sarcopenia:
A Literature Review

Ni Kadek Yuni Fridayani,” Yuliana Restu Tulak," Cheuk Hin Ho?

ABSTRACT

Background: Sarcopenia’s definition are low muscle strength, low
muscle quantity or quality, and low muscle performance. Several
studies have found that skeletal mass can decrease as a result of a
lack of physical activity and it along have to increase risk of adverse
outcomes including falls, frailty, disability, morbidity and mortality.
Exercise interventions is the most effective strategy for increasing
the skeletal muscle mass and maintain functional independence
of elderly people. In this review will discuss about how physical
activity be a habitual exercise that less cost and easy to do, will be
home based exercise for elderly people with sarcopenia to decrease
of exacerbate.

Methods: The literature had selected studies from the following
databases: PubMed, Google Scholar and PEDro. We explored
evidence which relevant topic using the following database with
keyword ‘sarcopenia and pre-sarcopenia; ‘exercise for sarcopenia
and pre-sarcopenia, ‘home-based exercise, ‘physical activity for
elderly; ‘elderly with sarcopenia” and selection by inclusion and

exclusion criteria.

Results: Four studies were corresponded with home exercise-
based habitual physical activity for people with pre sarcopenia
and prevent sarcopenia which have been analyzed as results of
the study. The habitual physical activity that can be home based
exercise for prevent decreasing of muscle mass in elderly people are
exercise snacking, stretching exercise, walking and tele exercise. All
of the exercises showed significantly increased muscle mass and
were easy to do, and those safety. The easiest is exercise snacking,
but stretching exercise and walking around are more effective
to increase the muscle mass and muscle strength compared to
exercise snacking along.

Conclusion: Sarcopenia can be prevented in older adults with
in home-based exercise from habitual physical activity such as
exercise snacking, stretching exercise, walking around, and tele-
exercise.
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BACKGROUND

In terms of applicable criteria and cut-oft values, the
updated European Working Group on Sarcopenia in
Older People (EWGSOP2 version 2018) definition
of sarcopenia varies from the EWGSOP version
2010 definition. In its 2018 definition, EWGSOP2
uses low muscle strength as the primary parameter
of sarcopenia. Muscle strength is presently the most
reliable measurement of muscle function. There are
three criteria to confirm the diagnosis of sarcopenia
based on revision EWGSOP2 are low muscle
strength, low muscle quantity or quality and low
physical performance.! The degree of sarcopenia
is determined by physical performance. Physical
performanceisone of the most powerful indicators of
older people’s health outcomes.? Sarcopenia is largely
aging effect but, in many cases, other causes can be
identified. Thus, category is primary and secondary
which the primary sarcopenia is considered with

aging, while secondary sarcopenia is causal factors
other than ageing are evident. Sarcopenia can occur
secondary to a systemic disease, especially one that
may invoke inflammatory or any factors such as
sedentary or physical inactivity.!

Sarcopenia is a major health issue among the
older population, which are expected to older adults
to be aware of it. Sarcopenia along have to increase
risk of adverse outcomes including falls, frailty,
disability, morbidity and mortality.> One symptom
causes sarcopenia is Locomotive Syndrome (LS) that
high risk of developing systemic musculoskeletal
disability. Major country such as Japan, China,
Australia and the other countries that have based
elderly population increased rapidly over recent
years, that will cause nursing care cost have also
increased.* Considering all of that, sarcopenia will
increase the cost of health and it will increase the
need for long term as well. In addition, low muscle
mass will increase risk of disability in older adults
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and elderly population.®

Epidemiology reported that sarcopenia affects
about 5-13% of older adults (aged 60-70 years) and
as many as 11% to 50% of those aged 80 years or
older. The other observed that loses in muscle mass
and function are also reported in middle-aged
adults. In fact, there is a decline in muscle mass
approximately 8% per decade from the age of 40
and 15% per decade from the age of 70.° Recent
systematic review and meta-analysis with data from
35 articles and 58,404 individuals around the world
estimated that the overall prevalence of sarcopenia
was 10% aged over 60.

Sarcopenicindividualsin nursinghome reported
more sedentary activities.*” Physical inactivity
and sedentary lifestyle prevail in modern society
which particularly affect the elderly population.
Physical inactivity contributes to development of
sarcopenia, whether disease related immobility or
disability in older people.! Only a small percentage
of the elderly population participate in any leisure
time physical activity. Previous reviews have shown
that adult population have general opinion that
exercise is time-consuming, also poor awareness of
the benefits of exercise due to a lack of knowledge
and low education levels.” Although physical
activity may have an indirect impact on some health
aspects, it has a direct impact on muscle quality and
quantity."

Evidence suggested that exercise interventions
is the most effective strategy for increasing the
skeletal muscle mass and maintain functional
independence in elderly people."" The majority of
studies have shown that physical activity increases
muscle mass' but the evidence about exercise as a
habitual physical activity is limited. Enjoyable and
convenient “exercise program” should be designed
to appeal to more inactive people and encourage
them to adhere to recommended exercise regimes.
Home-based exercise has been recognized as a
cost-effective and time-efficient alternative to
center-based exercise training for maintaining
muscle mass. Some studies showed that older
adult population who engage in more minutes of
moderate intensity or more have better physical
functional performance. This physical activity can
be engaging to exercise to increase mobility and
maintain functional performance. a community
research on 162 older adults aged 60 to 80 years old
found that each additional hour of sitting increase
the risk of sarcopenia up to 32%.” Therefore, the aim
of this review is to determine what kind of physical
activity be the exercise habitual that encourage at
home for elderly people. The summary papers
evaluating the type of home-based exercise would
be beneficial in establishing methods to make it a

REVIEW

habitual physical activity for a specific group with a
sedentary lifestyle.

METHODS

This literature had selected studies from the
following database; PubMed, Google Scholar
and PEDro. The literatures were searched from
October 1% 2018 to January 5" 2019. E-book from
database were also included in the literature search.
The literatures were searched with the following
keywords ‘sarcopenia and pre-sarcopenia, ‘exercise
for sarcopenia’ home-based exercise, ‘physical
activity for elderly’ and ‘elderly with sarcopenia’
A hand search of the reference list of the retrieved
studies from the above databases was performed
for detecting manuscript. We only conducted full
text studies and selected by inclusion and exclusion
according the criteria below:

Inclusion criteria: 1) published in English
and published in 2015-2019, 2) reported about
sarcopenia and pre-sarcopenia, 3) reported about
exercise or home-based exercise for elderly and
reference with sarcopenia and muscle mass.

Exclusion criteria: 1) result of study not reported,
and 2) exercise for pre sarcopenia and sarcopenia
are not reported. For the selected study conducted
in flow chart below (Figure 1).

RESULTS

Fifteen studies found the eligibility criteria that
are one systematic review and meta-analysis, one
literature review, ten RCTs, one study protocol for
RCT study, one study used cross sectional-based
community (the look up 7+) and one study cross
sectional study were selected."'¢ Nine studies were
based on exercise for pre-sarcopenia and sarcopenia
and one RCT exercise and nutritional control. One
cross sectional study used community dwelling
sample and other cross-sectional survey studied
6242 community-living adults to raise awareness
in general population for lifestyle and risk factors
of long-term conditions."*'” All of the studies use
sample are elderly population or older people and
measure quality and quantity of muscle mass.

Samples of the study mostly were older people
aged more than 65 years old. They were eligibility
to criteria by low muscle mass, low muscle strength
and low physical performance. All studies did not
accept sample with any disorder like neurologic,
musculoskeletal, cardiovascular, and history of
surgery. The subjects were recruited using following
various methods: web page and posters around
campus, volunteering, and campaign.

As shown in Table 1 the intervention for home
bases exercise from habitual physical activity are
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Figure 1. Flow chart diagram

walking, stretching exercise, tele exercise and
snacking exercise."*'” One study had used stretching
and walking exercise as part of the exercises and one
study combine with nutrition control with yoghurt.
One study used habitual physical activity included
walking. Exercise’s frequency was ranged from 28
days and 12 weeks period study.

DISCUSSION

Sarcopenia is a major component of frailty and
caused by aging, disuse, altered endocrine function,
chronic diseases, inflammation, insulin resistance,
oxidative stress, and malnutrition, so for that we need
to prevent it."* Sarcopenia has long been associated
with aging and older people, and now considered
a muscle disease that has been overlooked and
undertreated. Diagnosis sarcopenia are used
mainly in research rather than in clinical practice.
That was the reason EWGSOP2 stated 3 criteria
(low muscle strength, low muscle quantity and low
physical performance) that diagnosis is confirmed
by 2 criteria met and if all met that mean sarcopenia
is considered severe.! With that new categorical and
diagnosis sarcopenia is considered will easier for
clinical to give education and exercise program.

Table 1. Result of Study Reviewed
Author Design Dosage/frequency Sample Outcome
Hong, et Randomized 20-40 minutes a day three 23 elderly individuals e body composition using the ALST-based
al,, 2016"  control trial times per week for 12 (tele-exercise group: 11, formula
weeks control group: 12), aged e  functional fitness measure with The Senior
69 to 93 years. Fitness Test (SFT)
Tsekoura ~ Randomized 12 weeks period 54 elderlies (47 women, e  Body composition assessment
etal., control trial intervention with 7 men aged 72.87 + 7 e  Physical function test: walking speed (4m)
2018" Progressive group exercise years) were randomly TUG test
twice a week exercise: assigned to one of e Quality of life assessment
walk 100 min per week. three interventions:
Exercise session include: supervised group (n
5-10 stretching, 20-30 = 18), individualized
min strengthening and 20 home-based exercise (n
min for balance and gait = 18) and control group
training (n=18).
Landi et Cross sectional ~ Habitual physical activity: 6,242 community-living e  Physical performance evaluated with part of
al,, 2018 study 30 min per session light adults with the mean Short Physical Performance Battery (SPPB)
walking (leisure walking), ages 54,4 years old.
cycling, swimming running
and resistance training
Perkin, Randomized Behavioral Exercise 20 participants 65- e 60 second sit to stand test
2018" control trial Snacking and dietary 80 years old with e  Lower limb muscle power use leg pressing
supplementation yoghurt experimental exercise e  Lower limb movement outcome variability use
for 28 days. snacking group and leg press

yoghurt only group

Lower limb muscle cross sectional area uses
peripheral quantitative computed tomography
Lower limb muscle cross sectional tissue
density uses CT

Body composition use Dual energy X-ray
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Exercise is needed for preventing the
development of sarcopenia from pre-sarcopenia. The
finding of the effectiveness of exercise in preventing
sarcopenia and pre-sarcopenia in the present
review confirmed its efficacy against sarcopenia,
as described previously. Mechanistically, exercise
is known to counter sarcopenia by reducing levels
of inflammatory cytokines that induce muscle
damage as well as stimulation of the rates of protein
synthesis and suppression of the breakdown in
muscle cells.’® However, many people nowadays
find exercise boring and take time. Therefore,
incorporating physical activity in home-based
habitual exercise should be considered and it was
the aim of this study.

The result of study showed significant decreased
sarcopenia in men samples after control age, BMI,
calorie intake, smoking habits, alcohol, do physical
activity, and leisure time." Insufficient leisure time
physical activity associated with sarcopenia like
sports, supervised training gyms, anaerobic exercise
more effectively prevent and treat people with pre
sarcopenia.’” sedentary activities could result in
loss of skeletal muscle and previous study showed
that sedentary activities or lack of physical activity
will increase the occurrence of sarcopenia. Physical
activity can minimize the effects of muscle apoptosis
(reduce number and size of muscle fibers) and help
musculoskeletal function and increase the Quality-
of-life of elderly people.” In older years, an annual
0.5-1% muscle loss is more often which is caused by
a reduction of physical activities. Physical activity
has been demonstrated to be crucial for muscle
mass and function maintenance.” In New WHO
guidelines (2020) recommendations for adults (18-
64 years) do physical activity at least average weekly
volumes of 150-300 min of moderate intensity or
75-150 min of vigorous intensity. In older adults,
physical activity will helps prevent falls and falls-
related injuries, recommendation for the physical
activity for older adults (aged 65 years and older)
should do varied multicomponent physical activity
that emphasis functional balance and strength at
moderate or greater intensity on 3 or more days a
week. 2

For 6-12 months of intervention, systematic
evaluations of exercise programs for increasing
physical activity levels in middle-aged to older
adults found moderate results. Study protocol for
randomized controlled trial gave the group with
habitual physical activity do whatever they do
every day and can participated in social or culture
activity.”! In countries with different social and
cultural activities like Indonesia, elderly people are
more active when engaging in social and cultural
activities as they found them more enjoyable

REVIEW

and interactive. When the elderly has some
communication or have been joined the activities,
that was good for their mental health and help to
decrease stress. But, nowadays the elderly people
have much a leisure time and do not some activity.
The elderly with limited physical activity can make
home based habitual physical activity form do often
and participated social activities.”'

Therefore, the physical activity at home that can
be their habitual is the answer of that. One of the
easiest and low-cost physical activity that can be
habitual exercise such as walking.'” A public health
research said that walking was the exercise of choice
in elderly people because it was easy, low cost and
could be performed in residential sites. Walking,
both as an exercise and as a form of transportation.
In the study, the elderly Americans said “Main
thing, you don’t get lazy and you don’t give up” and
reported that exercise must become habit forming
and self-sustaining. The Chinese people in the
study said that the importance of daily activities
was to have routine of stretching, arm swinging
and walking in early morning. However, there are
the barriers to walking for elderly people such as
poor environment and facilitates for walking was
not good. Physical activity like walking can help
digestion, blood circulation, relaxation, maintaining
friendships, preventing sickness, improving life
satisfaction and health. However, there are some
factors that could influence the decision such as
disease, enjoyment, self-efficacy, motivation, safety,
fear of falling, social and family support, and also
environmental factor.”

Home exercise is beneficial in improving
strength in elderly individuals by using a daily
program. The exercises can be completed by
5-6 repetitions, 1 minute per repetition. Recent
research showed that a 6-minute home-exercise
combined with walking and lower limb resistance
training improved physical function in community-
dwelling adults aged 60 or over with pre-sarcopenia
and sarcopenia.'® One study review stated that anti-
sarcopenia interventions could be employed by
five mixed exercises including Aerobic, resistance,
flexibility and balance training and combined with
supplementation including: amino acid, protein
and vitamin D.”? In addition, for prevent the
exacerbation of decreased muscle mass, walking
is the easiest and evidence showed that have the
biggest impact to older people performance.'”

This may present a strategy to improve recovery
from reduced activity as performance tasks of
daily living and should be habitual activity and
the people do exercise indirectly. The Exercise
Snacking is a type exercise that can do at home as
home-based exercise and this exercise compose
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by 5 simple movement."” Exercise snacking can
be performed in a stable kitchen chair or usual
chair in the home. This exercise program consists
of 5 exercises: standing calf raises, marching on
the spot, standing alternating knee bends holding
onto a chair, seated alternating knee extension, and
sit-to stand from a chair. This exercise gave effect
it did it three times daily after patient have a meal.
The exercise program is always started from sit to
stand exercise.'” Exercise snacking is safe for all
people and also does not require a warm up before
sitting or any sport clothing or equipment apart
from a chair. This exercise can also the physical
activity by increasing the activity of muscle."”® If
the muscle activated by the movement constantly
and the movement from this exercise also safe for
older people cause used chair as object and it can to
prevent fall. Furthermore, this program is not time
consuming, so this exercise is one choice for adult
and older adult that are busy and do not have many
times to do exercise. For older people, this exercise
also had good benefit for increased the activity the
muscle and balance.

Exergame gadgets and operating software have
developed at a breakneck pace in recent years, such
as the Wii Fit by Nintendo and Xbox 360 Kinect
by Microsoft, which enable real time exercise
feedback based on human-computer interaction
technology." That are arrange and make the elderly
fun with exercise. Study from Hong et al., 2016
showed short-term changes in sarcopenia-related
factors in the elderly over the course of tele-exercise
based on video conferencing. the elderly did exercise
at home and follow the motion that are given by
Physical Therapist (PT)." The exercise are seem fun
cause the elderly can communicate with PT and the
movement that are given also simple and make the
elderly not exhausted. This method exercise showed
significant data for improved flexibility the elderly
by repeated muscle contraction in the lower limbs as
well as regular stretching. The movement in the Tele
exercise majority in stretching exercise and showed
good effect in increased balance and increased
stimulation of myoneurons." But the limitation
of this exercise is in country with elderly people
difficult use technology and they haven't it so the
exercise with tele program hard to they do. Actually,
the tele program would be as both physical activity
and home exercise. The older people and older adult
community will have fun with the tele program as
they do physical activity. But, the limitation of tele
exercise is lack of technology in some country and
knowledge to that. This exercise will be habit for
the older people in some country that friendly with
technology and the benefit the program setting
indoor which is safe environment.

REVIEW

There are many of physical activity that the
older adults and older population could do and
that have a good benefit for the health especially
for the skeletal muscle and to decreased a risk of
fall, disability, and mortality. But just a few that will
continue as a habit and exercise. As well as the result
of this study showed that some physical activity
considered design as home-based exercise there are
walking, stretching and exercise snacking and tele
exercise. All of that easy and low-cost performance.
The limitation of the study was not documentation
from all RCT studies for better result of study and
have been applicated to population. In the future,
this design of the home-based exercise from
habitual physical activity can apply to population
with dosage and frequency along with WHO
recommendation.

CONCLUSION

The current studies have shown that sarcopenia can
worsening with aging and pre-sarcopenia can affect
less active elderly individuals. In order to improve
people’s participation and engagement, exercise
strategies that can be home based habitual physical
activities including walking, stretching exercise, tele
exercise and exercise snacking. Exercise snacking
is the easiest to be performed but walking and
stretching significantly increase muscle strength
compared to exercise snacking. Tele-exercise is also
easy to be performed but elderly people in certain
countries may find it difficult to be habitual due to
unfamiliarity with new technologies.
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