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ABSTRACT

The global aging of the population will lead to an increase in social and economic demands, so keeping the elderly
active has become a priority. According to the WHO Guidelines, regular physical activity is essential for staying active
and healthy and often the best opportunity to do this is at home. Strength activities are frequently set aside because
they are considered useless or even risky, but on the contrary have great importance for maintaining of the physical
well-being Home-Fitness is an excellent effective and accessible tool for everyone because it brings benefits on a
physical and cognitive level, while staying at home. The objective to deepen all aspects related to physical exercise at
home in ageing, through a systematic review of the scientific literature, investigating what are the evidence of greatest
interest. The evidence determines in depth the relationship between physical activity at home and the elderly,
concluding that, those who exercise regularly have a higher quality of life compared to less active subjects. The current
COVID-19 pandemic should serve as an impetus for progress in this field.
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INTRODUCTION

The World Health Organization (WHO) confirms that from 2000 to 2019, global life expectancy, considering
both men and women, increased by 5.5 years, from 66.5 to 72 years. By 2050 the elderly over 65 will exceed
adolescents and young people between 15 and 24 years (United Nations, 2019) and constituting 31.3% of
the population compared to 20.2% in 2019. (EUROSTAT)

As the WHO asserts: “the global aging of the population will entail social and economic demands that will
have to be met, so keeping the population active is a necessity and not a luxury”. Active aging, defined by
the WHO as “a process of optimizing opportunities relating to health, participation and safety, with the aim of
improving the quality of life of elderly people, becomes extremely important.” To emphasize the importance
of the theme, the “Decade of Healthy Aging” was inaugurated, that is the decade dedicated to healthy aging
that will cover the period from 2020 to 2030.

The term aging refers to the loss of the body's ability to maintain its homeostasis, that is, the body is no longer
able to respond and adapt to changes in the internal and external environment and to maintain its balance.
This inefficiency leads to the appearance of modifications that in the long run end with the functional decay
of the organism itself and consequently a programmed death. (Clegg, Young, lliffe, Rikkert, & Rockwood,
2013) According to the definitions officially adopted to date, a person who has reached the age of 65 is
considered elderly but the proposal that comes from the Italian Society of Geriatrics and Gerontology (SIGG)
is to update the concept of seniority, bringing to 75 the ideal age to define a person as elderly, because
“individuals with the same chronological age vary widely in terms of health and function.” (Mitnitski, Graham,
Mogilner, & Rockwood, 2002)

If aging is a physiological condition, a sedentary lifestyle is not. Often the use of motor skills is progressively
reduced, until a hypokinetic or even akinetic picture is reached. Scientific evidence reports that elderly people
often do not engage in physical activity, not for physical problems, but for fear of failure, unawareness of the
potential benefits related to movement and because they feel active even if they are not. (Costello, Kafchinski,
Vrazel, & Sullivan, 2011) Physical activity is an indispensable means not only to counteract the negative
effects of frailty and limit the loss of autonomy, but also to give motivation, self-esteem, psychological well-
being and increase the perception of autonomy of the elderly. Professionals who work in old age must pay
particular attention to the motivational aspect, but above all increase self-awareness and minimize the
perceived risks associated with carrying out activities. (Franco, etal., 2015) (Baert, Gorus, Mets, & Bautmans,
2015) (Schutzer & Graves, 2004)

Inactivity has serious negative effects on health across the lifespan (Harridge & Lazarus, 2017) and to confirm
the importance of movement for the elderly population, guidelines on physical activity have been defined by
the WHO, according to which, in order to improve cardiorespiratory and muscular health and reduce the risk
of chronic diseases and the cognitive decline, people over 65 should have at least 150 minutes per week of
moderate-intensity aerobic physical activity or at least 75 minutes of vigorous-intensity aerobic physical
activity or an equivalent combination of both (they can be accumulated, i.e. activities can be carried out for
shorter periods of at least 10 minutes each). It is also recommended to combine strength exercises of the
major muscle groups at least twice a week, also focusing on activities aimed at improving balance and
preventing falls for at least 3 times a week. Strength activities are frequently set aside because they are
considered useless or even risky, but on the contrary have great importance for maintaining of the physical
well-being (Montero-Fernandez & Serra-Rexach, 2013) and increasing life expectancy. (McLeod, Breen,
Hamilton, & Philp, 2016) The professional who follows the user will have the task to understand which is the
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point below which the exercise is not effective and above which one can incur injuries or put the health of the
subject at risk. “Isotonic contractions are preferable to isometric ones, especially for those who suffer from
arterial hypertension and who would be negatively affected by carrying out work that brings a further increase
in pressure, hindering the circulation.” (Federici, Valentini, Tonini, & Cardinali, 2000)

For all those who cannot carry out the activities indicated above due to their health conditions, it is expected
to constantly adopt an active lifestyle (e.g., prefer choices related to movement as to reach places of interest
through walks rather than by means of transport and climbing stairs instead of using the elevator) by
performing low intensity exercises and within the limits of one's ability: “any type of movement is preferable
to a sedentary lifestyle” (Lee, Jackson, & Richardson, 2017). There are no contraindications if the activity is
performed following specific criteria and indications and above all if the program is arranged and proposed
in a different way for each individual subject.

The benefits that physical activity entails and how much it affects the overall well-being of the person have
already been widely confirmed, but in recent years the practice of Home-Fitness is spreading to stay active.
Just think of how today's market has paid particular attention to this area, creating a wide range of apps and
platforms that allow you to train at home and, if you wish, to be followed or directed by experts, without the
need for go out and go to the gym. Moreover, not only in certain cases it is a real necessity, but often the
subjects prefer not to leave their home by choice. In this regard, the current COVID-19 pandemic should
serve as an impetus for progress in this field, in fact “it is urgent to develop innovative strategies to prevent
functional decline among individuals at risk during periods of social detachment and quarantine, but many
rural residents need this kind of services even under normal circumstances”. (Middleton, Simpson, Bettger,
& Bowden, 2020.)

Speaking of Home-Fitness we refer to interventions “aimed at strengthening the motor function that the non-
use has reduced to a minimum. The primary goal is to increase body and motor awareness, creating training
programs suited to one's lifestyle and physiological needs.” (Federici & Dardanello, 2006) Therefore, linking
ourselves to active aging, it is based on interventions focused on the individual and his abilities or “the search
for elements of well-being through activities related to a person's objectives, functional abilities and
opportunities.” (Rantanen & Saajanaho, 2018) Exercise carried out at home is an excellent tool to facilitate
access to exercise and to avoid a sedentary lifestyle in the over 65, first of all, because home is considered
the safest place where being able to better express oneself, away from comparison with others: the centre
of the world for the elderly, who spend most of their time there (Barry, Heale, Pilon, & Lavoie, 2018),
moreover, the awareness that is acquired leads to a better ability to reintroduce in society and participation,
fighting “isolation and loneliness which are particularly problematic aspects in old age.” (Courtin & Knapp,
2015) “Considering physical exercise as a real therapy and as a tool for reintegrating the person in their social
context, gives it a double meaning”. (Federici & Palanca, 2019)

Objective

Deepen all aspects related to physical exercise carried out at home in the Third Age, through a systematic
review of the scientific literature, investigating what are the findings ascertained to date and the evidence of
greatest interest relating to it.
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METHODS

The analysis was carried out on the major known scientific search engines, including PubMed, Google
Scholar, SportDiscuss. The search was conducted based on the title, and abstracts were then analysed to
exclude studies and reviews not appropriate to the topic.

Out of the total number of scientific articles viewed, only 31 (studies and reviews) met the required inclusion
criteria, namely:

- Activities at home or partially at home;

- Excluding studies where the activities promoted were aimed at post-operative patients or subjects
affected by serious pathologies, which did not allow them to live and carry out exercises
independently;

- Free consultation of full-text;

- Studies concerning adults over 60/65;

- No limits have been set regarding gender, language, nationality and duration.

Data collected

Studies and related reviews all report a publication date after the year 2000, except numbers 26 and 31. The
studies evaluate more than 10'000 subjects. Studies number 13, 20, 24 and 29 evaluate subjects aged = 60,
while the rest only look at = 65.

From the review it emerged that 11 studies focus on physical activity planning proposed to frail or pre-frail
subjects; 3 studies for sedentary elderly; 5 studies for healthy elderly people without particular pathologies;
5 for people with limitations or not completely limiting pathologies (osteoarthritis, low bone mineral density,
damage to the lower body and cancer survivors), therefore, all adults at high risk of developing more serious
pathologies or of losing functionality; the remaining 7 aimed at subjects with an ascertained clinical history of
falls.

The studies are generally of long duration: most of 6/12 months; 10 3-month activity studies (12 weeks); only
3 exercise groups exceed 18 months (for both exercise and control group). Exercise sessions are required
in 14 programs 3 times a week; at least 3 times in 2 articles; 2 studies once a week of 60 minutes; 7 work
plans at least 2 weekly sessions; 4 searches at least 5-7 days of activity; finally, 1 study for once a month. 3
study groups perform training sessions in specialized facilities as well as exercise sessions at home. The
duration of the sessions was highly variable, it was not possible to establish an optimal duration.

As concerning the nutritional / food aspect, 10 articles prepare a nutritional plan or advice on nutrition and
good habits, while the remaining 21 do not take this component into consideration.

What emerges from the review, at the level of the objectives pursued, allows us to state that the attention of
scholars in the sector, to date, is mainly focused on preventing and maintaining functionality, independence
and autonomy. In fact, 12 studies aim to improve functional abilities, quality of life and performance in general;
12 articles have as their main purpose the study of falls (frequency, severity of injuries and fear of falling),
associated with prevention and programs of strength and proprioception of the lower limbs; finally, 7 examine
functional capacities, aiming to ascertain their tendency, following a targeted exercise program. The exercise
proposals cover a wide range, in order to preserve functionality, the ability to independently carry out daily
life activities and improve physical performance in general (balance, strength, aerobic capacity, mobility,
posture, flexibility, strength hand grasp or ability to concentrate and neuro-motor stimulation). We note that
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no studio requires the purchase of equipment, in fact low-cost elastic bands, dumbbells or anklets are
provided by the program managers. In most cases, the weight of the body or small tools is used, as required
by the WHO guidelines.

The most used tool is the “Otago Exercise Program” (OEP), designed with the aim of reducing the number
of falls, through strength exercises (especially of the lower limbs) and balance. This proposal was created to
be usable in the over 65 age group at home. It involves 30 minutes of exercise 3 times a week with walking
at least twice a week. We know that falls and related injuries are considered one of the biggest public health
problems, also causing high social costs. (Martins, et al., 2018) Approximately 35% of people over 65 falls
annually and this figure rises to 50% in those over 80, causing loss of confidence in their possibilities and
loss of independence. (Thomas, Mackintosh, & Halbert, 2010) In addition to high social costs, 40% of all
nursing home admissions have been found to be related to falls and instability. (Bjerk, Brovold, Skelton, &
Bergland, 2017)

DISCUSSION

The review revealed interesting aspects regarding the over 65s and related to: adherence to exercise, choice
of physical activity, study of frailty, prevention of falls and performance associated with functionality. The
evidence confirms that active aging takes on extreme importance when we consider that the elderly seem to
favour a better quality of life than longevity, that is, they prefer to live well even if for a shorter time. (Bjerk,
Brovold, Skelton, & Bergland, 2017)

Systematic review suggest that home exercise interventions, which focus on progressively challenging
balance and increasing strength, can reduce up to 42% of falls in those with a history of falls. (Gawler, et al.,
2016) Despite the recognized benefits of physical activity, many still do not reach the WHO recommended
amount of exercise target and poor adherence is related to both external factors (e.g. difficulty in locomotion
and transport), (Brandao, Oliveira, Branddo, & et al., 2018) and fear. For example, Siegrist and colleagues
state that concerns related to the fear of falling are found in 43% of the sample and 16% confirm that they
reduce their usual activity to avoid risks: in the study, the subjects belonging to the intervention group, based
on the prevention through physical exercise of 12 months, significantly reduced the fear of falling, compared
to the group that received only the usual care provided by the National Health System. (Siegrist, et al., 2016)
A further study adds that, following a fall prevention exercise program, the self-confidence of subjects who
practiced in the exercise group improved significantly. (lliffe, Kendrick, Morris, Griffin, & Haworth, 2015)
These statements make us reflect on the importance of acting in a preventive manner, but above all through
individualized and stimulating proposals, that is, which take into account personal needs and obtain a high
degree of adherence, even in the long term. An article examined the percentage of completion of the
programs once the study period ended, finding that: 84.7% of the participants in the intervention group
committed themselves to continuing the lessons for the following 6 months, decreasing to 79, 1% at 12
months, obtaining statistically greater results than the control group. (Martins, et al., 2018) In this regard, with
a view to long-term adherence, it should be considered to offer programs that consider both personal needs
and the features of the program itself.

The evidence supports the thesis that the elderly chooses a certain physical activity, not only taking into
account the benefits that it entails, but above all on the basis of particular characteristics, i.e., the distance
from their home and the costs to be incurred, followed subsequently by the possibility of increase the ability
to carry out daily life actions and reduce falls to a minimum. These statements highlight those strategies
developed to engage seniors need to focus not only on health but on improving accessibility to exercise
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programs. (Franco, et al., 2015) Exercise that can be done at home or in the nearby, at no additional cost, is
what most drives the elderly to undertake a physical activity program and follow it constantly over time.
Various studies deal with physical exercise carried out in gyms or specialized centres, precisely because
most of the programs are conducted in this type of facility, offering purely group activities. The most important
consequence is found in the fact that the proposed protocols are less accessible to the elderly who, often,
are not willing to go regularly to these centres. Therefore, the review of the studies allows us to affirm that
home business is an excellent “medicine” that uses Home-Fitness as its main ingredient, and that often, good
results can also be obtained by following a program of exercise at home proposed via video or DVD, at low
cost. (McAuley, Wojcicki, & Gothe, 2013) (Fanning, et al., 2016)

Therefore, making physical activity easy and rewarding allows you to increase the number of subjects who
practice it, placing a limit on the development of frailty. The latter, in fact, is a “multifactorial geriatric
syndrome, characterized by low physiological reserves and reduced resistance to stress events”, and many
studies states that it is directly proportional to age. A clinical condition that has attracted particular attention
in recent decades, also thanks to the dizzying growth of the elderly population and the prospect of life. (Pilotto,
Custodero, & Maggi, 2020) Physical activity has been identified as a potential preventive strategy for both
frailty in people aged 65 years and older. (Oliveira, et al., 2020) One study state that in frail or pre-frail
subjects, an exercise program associated with an eating plan decreased the frailty score by 0.34 from
baseline, the exercise program alone by 0.23, after 6 months. (Hsieh, Su, Chen, Kang, & Hu, 2019) Although
minimal, these results are statistically significant in a population so sensitive to changes and improvements
in physical and mental condition. The evidence reinforces the idea that the activity within the domestic walls
is a highly recommended tool to prevent the onset of frailty and in some cases to reduce it, although it is not
always possible to improve this condition at an advanced stage. We cite two studies that provide evidence
that a prevention program, in frail elderly living at home, can delay functional decline, underlining however
non-negligible aspects: “despite the intervention, people with recognized severe frailty have had a worsening
of disability over time” (Gill, et al., 2002) and “although exercise improves functional capacity, frailty has not
been eliminated with training”. (Brown, Sinacore, Ehsani, & al, 2000) The findings indicate the need to prevent
this condition, rather than wasting energy in modifying it at an advanced stage. In this context, it is considered
essential to recognize the elderly predisposed to develop a condition of fragility and to intervene effectively,
preventing possible risks and the loss of independence. As various scholars state in “The American Journal
of Medicine”, it is possible, thanks to prevention (Ng, et al., 2015), to identify people at risk and avoid
hospitalization, institutionalization, functional dependence, or death. According to the literature, older people
living in communities, in their home, always report better results than those living in institutions. (Haider,
Grabovac, & Dorner, 2019).

Although frailty is a topic to focus attention on, in relation to the elderly we reiterate that the prevention of falls
is equally important and is a source of study for many researchers who work in the protection of the health
of the elderly and trust in movement as a means to get it. All the evidence collected allows us to state that a
home exercise program based on improving the balance and strengthening of the lower limbs, proves to be
an effective element in reducing the number of falls. A study reveals that following the strength and balance
protocol, the difference in the rate of falls, between the exercise group and the usual care group, increased
over time in favour of the exercise group, although it is unclear whether they are also valid on subjects with
different criteria from those provided for in the inclusion. (Liu-Ambrose, Davis, & Best, 2019) Again, the
various reviewed studies that dealt with this issue confirm that the average fall rate during the program period
was significantly lower in the exercise groups than to control groups, leading to an improvement in the
balance itself. A non-negligible positive consequence is the reduction in the number of fractures related to
the fall. Finally, an article attempted to show that a fall prevention exercise program was correlated with bone
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mineral density, not achieving the desired results, explained by the fact that, perhaps, the exercises should
have applied greater loads to the bone or exercise efforts of greater duration, confirming that the action of
physical exercise in situations of osteopenia and osteoporosis is positive, if applied appropriately and not
below the activation threshold. (Duckham, et al., 2015)

In addition to the concrete benefits shown, physical exercise carried out at home is confirmed as an excellent
practice useful for optimizing the level of physical performance and consequently ensures a good residual
autonomy. The evidence of greatest interest, relating to physical performance, can be found in the test scores
present in each study. Obviously, the results cannot be compared, since they are data deriving from different
use of measurement methods, proposed programs, clinical states and inclusion criteria. We can without
considering the specific scores of each study, summarize the objective certainties obtained from the review,
stating that physical exercise carried out at home in the elderly involves an increase of: muscle strength (in
particular of the lower limbs), SPPB score that evaluates the functionality of the lower limbs, average walking
speed and resistance, TUG score that evaluates mobility, static and dynamic balance, PPA score associated
with decreased risk of falls, Barthel index score for functionality (ADL), flexibility, coordination, grip strength
or less reduction compared to the control group.

CONCLUSION

The purpose of this work is to provide an overview of the critical issues and benefits related to exercise at
home in the elderly, to understand the importance it has in this population. We can declare that there are
many studies that examine this issue, but the main difficulty is certainly found in intertwining the results
obtained.

Although it was not easy to evaluate the studies, due to the multiplicity of objectives, measurement and
inclusion criteria, the evidence determines in depth the relationship between physical activity at home and
over 65. Many studies conclude that, the elderly healthy people who regularly engage in moderate-intensity
physical activity have a higher level of quality of life and well-being, both in the physical and mental domain,
than less physically active subjects and give hope for an extended active life in old age. (Arkkukangas,
Sundler, S6derlund, Eriksson, & Johansson, 2017)

Further data is needed to find the precise correlation between the results that can be obtained and the most
effective mode of exercise in influencing a certain aspect, but we can assert that a multicomponent program
that allows you to act in favour of the whole organism, is the solution to date, completer and more effective.
What is reported by the scientific evidence and stated by the American College of Sports Medicine (ACSM):
many reviews ‘have demonstrated the superior effectiveness of multi-component exercise programs
compared to mono-component exercise programs”, which include more than one type of exercise.
(Freiberger, Kemmler, Siegrist, & Sieber, 2016)

To date, it is essential to improve accessibility to programs and increase long-term adherence. With a view
to participation, two proposals are interesting: one allowed participants to take part in their treatment process,
choosing together with the supervisor the exercises they wanted to perform, creating a change in the culture
of assistance, (Mittaz Hager, et al., 2019) while the other providing for supervision by lay staff, or previously
trained volunteers who followed the elderly unable to move from their homes, reducing both health costs and
finding an alternative to the problem of lack of supervision. (Kapan, Winzer, & Haider, 2017) In this regard,
we remind you that supervised training leads to greater benefits, in terms of performance and motivation,
than unsupervised training.. (Lacroix, et al., 2016)
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We conclude the review by being able to certify, following all the data collected, that physical activity carried
out at home by elderly people is an excellent tool to hinder the onset of problems related to advancing age,
bringing all the benefits returned previously. We summarize the results by reiterating that: it prevents and
decreases the number of falls; avoids the loss of residual autonomy and the onset of a condition of fragility;
improves physical performance, such as balance, strength, mobility, flexibility, aerobic capacity, etc.; it brings
benefits on a cognitive level; finally, it allows you to increase your mood and general well-being. In addition,
physical intervention, related to correct lifestyles, is able to reduce the self-reported rate of functional decline,
compared to the results found in sedentary subjects.

Taking into account that the number of elderly people is constantly growing and that, even today, a large
majority of them are sedentary or do not reach the amount of physical activity required by the world's major
health organizations, not enjoying the related benefits, the Home-Fitness proves to be a complete, effective
and accessible to everyone, even more so for the elderly.
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