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Introduction

Aging is a natural phenomenon that occurs in human live. It is a complex process that
affects many aspects of daily life and coping with normal daily activities to a significant
degree. Ageing is a highly debated topic in contemporary society. The reason for this is
the relentlessly increasing proportion of adults over 65 years of age in the total population.
Together with the declining birth rate and the increase in the older population, a social
problem of a global nature is taking shape which humanity will have to face in the future.
It is because of the overlapping nature of this issue that led me to the decision to dedicate
this work to investigating the characteristics, causes, measurement, and physiotherapeutic
possibilities for geriatric frailty.

The changes that occur in the aging process are physiological, but (at the same time
they have a significant impact on our psyche) also psychological. Both our thinking and
physical activity are affected by this process. It is physical activity, or rather its
limitations, in the form of geriatric frailty that is the main topic in this bachelor thesis.
Patients suffering from frailty are characterized by diminishing muscle mass, reduced
strength, endurance, and impaired balance, associated with a greater susceptibility to falls.

Geriatric frailty is a very complex issue, where not only the age of the individual
plays a role, but his overall resilience to external influences. This very age has many
forms and shapes, in the context of the bachelor thesis it is referred to as biological age.
To grasp the correct definition of old age as it is understood in this bachelor thesis, a
separate subchapter is devoted to this issue.

It is also crucial to distinguish between geriatric and frail patients to properly handle
frail individuals. It is this distinction that is important for the correct application of the
physiotherapy approach, as not every geriatric patient is necessarily a frail patient.
However, the problem does not end with this distinction, as it is also crucial to correctly
determine the degree of geriatric frailty in patients. There are several approaches how to
determine this. Examples include the frailty deficit accumulation model and the frailty
phenotype, which, although looking at frailty based on different parameters, are important

tools in the assessment of frailty.
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The physiotherapy for frail individuals can take many forms. When choosing a
possible physiotherapy intervention, it is important to have a comprehensive focus and
the right choice of physical activity to improve the quality of life of the frail individual.
The motivation of the patient, the importance of the role of the family and the constant
maintenance of physical health throughout life are also frequently discussed approaches
in the case of physiotherapy. Hence, the importance of physiotherapy as a kind of
stabilising element throughout the life of the individual has been linked here.

I firmly believe that physiotherapy in frail individuals, preventive measures and an
active lifestyle are not only the right way to manage already developed geriatric frailty,
but also a necessary component that is more than desirable to implement throughout a
person's life. As already mentioned once in this thesis, geriatric frailty is, and very likely
will be in the future, a global problem. I see physiotherapy as one possible tool that leads
to minimizing the impact of the problems of a globally aging population.

The literature review was based on the articles and publications listed in the literature
review section. The search strategy led to the use of both online and offline sources. The
online sources used were searched through Google Scholar, Science Direct, PubMed and
ResearchGate. A total of 55 articles and 5 book sources were used. All sources were

written between 1981-2024.
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1 Literature Review

This section comprises the main body of the thesis. The individual chapters will be
discussed so that together they form a coherent body of knowledge to grasp the issue of

frail patients and possible physiotherapy approaches.

1.1 Aging Process

It is important for this thesis to first define the basic concepts that are associated with the
issue of frailty of individuals and their physical activity. Fundamental factor in the
development of frailty syndrome is the aging process. Aging is a process in which a
continual accumulation of changes occurs over time, which go hand in hand with an ever-
increasing susceptibility to various diseases or death that accompany or cause advancing
age (Denham, 1981). With increasing age, several physiological systems gradually
decline structurally and functionally, even in the absence of serious diseases. Because of
these age-related physiological changes, organ systems and their functions are affected,
as well as number of other tissues that can affect activities of daily living and the
maintenance of physical self-sufficiency in older adults (Wojtek et al., 2009).

Aging is a major factor in the development of age-related diseases affecting not only
various organ systems such as musculoskeletal, nervous, cardiovascular, immune but also

involved in the development of cancer (Li et al., 2021).

1.1.1 Types of aging process
Chalise (2019) in his article mentions the classification of five different types of aging.
These are chronological, biological, psychological, social and functional ageing. The
different types are discussed in more detail in the following section of the paper.
Chronological ageing is determined by the number of years a person has lived. If a
person's chronological age is ten years older than someone else's, it does not necessarily
mean that they will look older. The fact that someone appears older than their
chronological age is dependent on biological, psychological, and social age. Therefore, it
is possible to conclude that chronological age only reflects the number of years an

individual.
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In the case of biological ageing, cell loss occurs over time. Biological ageing can
sometimes be thought of as physical/physical ageing. Biological ageing is characterised
by a reduced ability of organs, tissues, reparative processes, and the immune system to
function effectively, leading to a greater susceptibility to infection. In addition to external
biological changes such as changes in hair, nails and skin, changes in the sensory organs
also occur. The quality of vision, the perception of taste and smell changes, and hearing
also deteriorates. Other organ systems - cardiovascular, respiratory, gastrointestinal,
musculoskeletal, and urinary tract - are also negatively affected.

In the case of psychological ageing, there are personality changes, memory
impairment, reduced learning ability, a decline in intelligence, or difficulties in coping
with problems. Difficulties with memory or learning may be influenced by medication,
depression, illness, stress or deficits in vision and hearing.

Social ageing involves not only assumptions about an individual's age-appropriate
behaviour, but also about the relationships and roles that change with age. People of
retirement age must deal with loneliness caused by children leaving home retirement and
the loss of friends. The above shows that it is not only the older person's social life that is
changing, but also the way society views the older person. It can therefore be said that
older people are becoming a more vulnerable group and can therefore easily become, for
example, the target of fraud and abuse. Functional ageing is based on comparing an

individual with another person of a similar age.

1.1.2 Classification of the older adults
The distribution of the older adults may vary depending on the source or author chosen.
The different types of classification are listed below.

Topinkova and Neuwirth (1995) mention a general division into three basic age
categories for older adults, which describes a time range to understand the range of old
age. The age range between 65 - 74 years is referred to as young old. The range 75 - 84
years is referred to as old. Those aged 85 years and above are referred to as very old.

The National Service Framework for Older People (2001) indicates that older people

are a heterogeneous group, and their range of needs is wide, yet offers a further variation
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of dividing older people into three categories. It also describes the general health and
social policy objectives that are specific to each group of older people.

Entering old age is a group where individuals have finished their working career or
raising children. Therefore, the category consists of people in their 50s or after official
retirement. These individuals maintain their independence and activity mostly until
advanced age (late old age). Health and social policy aim to prolong the active life and
health of the individual.

The next group is referred to as the Transitional phase, which describes the
transitional boundary between a healthy, active life and frailty. These are mostly
individuals in the age range of 70-89 years. However, this transition can occur at any time
during the older age phase. Health and social policy here focus on early recognition and
addressing possible causes that could result in the individual's impaired self-sufficiency.

The third group is Frail older people. This group is adversely affected by their
mental or medical condition, their need for social care or a combination of all these
factors. In most cases, frailty does not become apparent until late old age. Health and
social policy seek to predict and address problems that may adversely affect an

individual's quality of life.

1.1.3 Aging of society in the Czech Republic

The following table shows the medium variant values of the population aged 65 and above
for both sexes in the Czech Republic. The actual values are shown in 2019 and 2023. The
values in 2024, 2031, 2041 and 2051 are a prediction of the possible future aging of

population in that age category.
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Tab. 1 Development of the Czech population aged 65 and over (as of 1 January, in thousands), (CSU, 2023)
The age
group/ 2019 2023 2024 2031 2041 2051
Year
65+ total 2 086.6 2207.8 2240.2 2399.7 2743.0 3096.8
Proportion
of 65+ 19.6% 20.4% 20.5% 22.3% 25.6% 29.0%
year olds
65-69 679.9 653.0 637.6 608.8 789.8 693.6
70-74 589.9 612.9 612.5 537.7 576.8 758.0
8084 229.2 267.1 287.8 420.0 391.8 446.4
85-89 142.2 133.6 137.4 209.9 299.5 311.2

Based on the predicted values in the table, a continually increasing trend of population
ageing can be observed. In 2051, the population in the Czech Republic aged sixty-five
and over is expected to increase by 8.6%, which is approximately 889 000 more than in
2023. According to the National Health Information Portal, geriatric frailty affects
approximately 7% of older adults (NZIP 2024). Since the number of people with geriatric
frailty increases with the increasing number of people of retirement age, if the predicted
numbers from the table are included, it could be assumed that in 2051 there could be

about 216 776 patients suffering from geriatric frailty in the Czech Republic.

1.14 Aging in European Union and Worldwide
According to information available on the Eurostat Statistical Explained (2024) website,
the EU age pyramid is changing. Low birth rates, together with higher life expectancy,
are contributing to its formation. However, the most significant change is attributed to the
increase in the structure of the older population. It can be said that the proportion of people
of working age is declining at the expense of the growing number of people of retirement
age. This phenomenon will result in an increase in the financial burden on people of
working age, the reason being to provide the social expenditure linked to the ageing
population.

As of 1 January 2023, there were 448.8 million people in the European Union
(Eurostat Statistical Explained, 2024). The EU population is estimated to peak in 2026
(453.3 million). In 2050 it is estimated to decrease to 447.9 million (Eurostat, 2023).
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Information on the proportion of the population over 65 years of age is provided by
Eurostat (2020). The graph below shows a noticeable increase in the population aged 65+

over the years (as % of the total population).

Proportion of Older Adults in the EU population in %

27.8% 29.6%
19.0% [ Z0.6% 74555
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Pic.1 Proportion of Older Adults in the EU population in % (Eurostat, 2024)

Putting the above data into context, it is possible to say that approximately 132.6 million
EU citizens will be over the age of 65 in 2050. According to the Eurostat (2020) predicts,
in 2100 a total of 69% of the EU population will be of working age (up to 64 years), 11%
between 65 and 74 years, 11% between 75 and 84 years and 9% over 80 years. The ageing
situation is predicted to be most severe in Poland, where the percentage of the population
over 65 years of age in the total population of Poland is expected to reach almost 34%,
which will put it above the EU average of 31% (Eurostat, 2020).

If we use the simplifying fact that 7% of the older adults in the Czech Republic are
also frail, a total of 9.2 million people in the EU will face this syndrome in 2050.

However, population ageing is not typical only for the European Union and the
Czech Republic.

According to the United Nations (2023), it is an irreversible global trend,

characterised by longer life expectancy and smaller families. It is thus possible to observe
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a worldwide decline in the proportion of young people, while the proportion of people of
working age and the proportion of the older adults is increasing. Compared to the figures
measured in 2021 for the number of people aged 65 and over in the total population, this
group is expected to double in 2050, from 761 million to 1.6 billion. This means that 1 in
6 people will be over 65 (currently 1 in 10). It is the current and future growth of the
population over 65 that adds to the importance of health promotion, prevention, and

treatment of disease throughout a person's lifetime (United Nations, 2023).

1.2 Geriatric medicine

This part of the thesis is primarily concerned with defining, explaining the objectives, and
describing the importance of the field of geriatrics and the multidisciplinary team,
including a description of the geriatric patient.

The origin of the word "geriatrics" comes from Greek. The name is formed by combining
the words "geros" meaning old person and "iatros" meaning healer (Burton and Mulley,
2003).

Kotsani et al. (2021) explain the term geriatric medicine as a medical discipline that
deals with the older patients in terms of physical, psychological, functional, and social
factors at different stages of care. The stages of care are acute, chronic, rehabilitative,
preventive including end of life care for the older adult patient. In the article, Geo (2023)
views geriatrics as a specialized medical field focused on the well-being and health of the
older adults. It is further stated that due to the global increase in the number of older
adults, geriatrics is gaining importance. Kalvach et al. (2008) describes geriatrics as a
complex field with general internal medicine as its foundation, which further extends into
other disciplines such as neurology, gerontopsychiatry, rehabilitation and nursing. The
European Union of Medical Specialists (2021) states that the different manifestations of
diseases in old age complicate early diagnosis, resulting in delayed treatment
accompanied by the need for social support. The above-mentioned facts make geriatric
medicine more complex than organ-oriented medicine and require a multidisciplinary

team.
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1.2.1 Multidisciplinary team

Kotsani et al. (2021) describe a multidisciplinary team as a team of health professionals
who are tasked with performing a complete examination and then implementing the
established treatment plan. Members of such a team include mainly geriatricians, social
workers, nutritional therapists, physiotherapists, occupational therapists, nurses, speech
therapists and clinical pharmacists. For example, dentists and other medical specialists
may also be involved on request. The aim of geriatric medicine, led by a multidisciplinary
team, is to improve the functional status, quality of life and increase the self-sufficiency

of the older patient (European Union of Medical Specialists, 2021).

1.2.2 Comprehensive Geriatric Assessment (CGA)

The term Comprehensive Geriatric Assessment, or CGA for short, is a multidimensional
interdisciplinary examination that focuses on the assessment of the patient's medical,
psychological, and physical functions as well as socioeconomic problems. The goal is to
uncover non-specific problems and develop a coordinated long-term treatment and care
plan (Parker et al., 2018).

The classical biomedical model, which focuses on the disease and only on the
physical examination, is not sufficient in the case of older adult patients because of their
complexity and diversity. Due to the presence of chronic and multiple medical
complications, the diagnosis does not give us a full picture of the severity of the functional
and psychosocial consequences of the disease. In the context of geriatric medicine and
the frail patient, more emphasis is placed on the overall health status. Overall health status
is a more important indicator because it assesses the extent to which the disease affects
the patient and his or her well-being, and ability to adapt to the environment, which in
effect means that it is more comprehensive than the diagnosis itself. For this reason, the
CGA is essential for assessing any areas of potential concern that may result in the older
adult patient developing frailty. Theoretically, the results of a properly performed CGA
could be, for example, to improve diagnosis, improve quality of life, optimize treatment,

restore, or maintain autonomy, and reduce treatment costs (Bernabei et al., 2000).
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1.2.3 Geriatric patient
According to Kalvach et al. (2008), the concept of a geriatric patient is not clearly defined,
but they give examples that can bring the understanding of this topic closer.
Broadly speaking, a geriatric patient is defined as an ill older person who has reached a
certain age. In economically developed countries, the age limit is above 75 years of age.
This threshold is steadily moving up to 80 years, due to the improving health of the older
adults. However, 65 is considered the lowest age for inclusion in geriatric programmes
associated with the development of age-related diseases.

More narrowly, it is mainly the older adults who show an age-related decline in

health potential resulting in the development of specific health problems.

1.24 Geriatric syndrome

Kalvach et al. (2008) outline possible approaches for defining geriatric syndromes. The
first approach views geriatric syndrome as individual symptoms and health problems that
are common and significant in geriatric patients. Another approach explains geriatric
syndrome as more complex set of problems with internal interdependence, such as
anorexia-malnutrition syndrome.

According to Inouye et al. (2007), the term geriatric syndrome is used to capture
clinical conditions of older adult patients that cannot be classified into specific disease
categories. However, they add that the term is not well defined. They also describe
specific clinical aspects related to geriatric syndromes. One of these clinical aspects of a
given geriatric syndrome is the presence of multiple risk factors and the involvement of
multiple organ systems. Another aspect is the challenging and costly diagnostic
procedures that may not be effective. They further argue that even if the exact diagnosis
or cause of the syndrome are not established, therapeutic management of the clinical
manifestations can help.

Kolaf et al. (2020) mentions the most common geriatric syndromes, which include:
anorexia with weight loss, hypomobility with deconditioning, muscle weakness,
instability with falls, immobility, cognitive deficits, behavioural disorders, incontinence,

and terminal geriatric deterioration.
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1.3  Frailty

According to Qian-Li Xue (2011), geriatric frailty syndrome is defined as a clinical
condition of increased vulnerability due to loss of supply and functions in various
physiological systems due to the aging process. This means that there may be an impaired
ability to cope with acute or everyday stressors. De Labra et al. (2015) add that frailty is
a multi-component concept in which many domains are affected, such as gait, mobility,
balance, muscle strength, motor processing, cognition, nutrition, endurance, and physical
activity. Frailty is directly related to negative outcomes such as falls, disability, long-term
care, hospitalisation, and mortality. Fried et al. (2009) state that aging is a prerequisite for
frailty, but this does not mean that every aging individual is frail. Frailty increases with
age, but this is not an absolute precondition.

Kalvach et al. (2008) mention in their book that a certain number of authors treat
geriatric frailty only as a separate geriatric syndrome. This leads to a situation in which
frailty syndrome is placed at the level of other syndromes. Frailty syndrome is thus
equated by these authors with syndromes such as delirium, incontinence, etc. Hence, in
this presentation, frailty is not understood as a global concept.

The above information is confirmed by Lee et al. (2020), who state in their article
that the most accepted frailty measurement tools include the frailty definition phenotype
and the frailty deficit accumulation. They further add that the fundamental difference
between these two models of frailty is in the interpretation of aging and the mechanism
of frailty.

The model of the frailty phenotype developed by Fried and colleagues views frailty
as a biological syndrome of reduced physiological reserve. Consequently, there is a
reduction in resilience and adaptive capacity, resulting in increased vulnerability to
stressors and the development of the physical characteristics of frailty (Lee et al. 2020).
According to Avers and Wong (2020) model of the frailty phenotype includes a total of
five attributes of frailty. They list them as follows:

1. unintentional weight loss

2. self-exhaustion

3. muscle weakness
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4. slow walking speed

5. low physical activity

This model is commonly used by physiotherapists as it appears to be useful in their
practice. The usefulness then lies in the ability to influence all five of the above attributes.
Avers and Wong (2020) further state in their publication a total of three categories of the
frailty phenotype model:

1. not frail (zero characteristics)

2. prefrail (one to two characteristics)

3. frail (three or more characteristics)

The second model is the accumulation of frailty deficits, also known as the Frailty Index.
The essence of this model, which was developed by Rockwood and colleagues, is based
on the accumulation of age-related health, functional, and psychosocial deficits. The more
deficits a person has, the greater the likelihood of adverse health outcomes (Lee et al.
2020).

The Frailty Index contains seventy items. It has been found that individuals who
have four or more comorbidities are forty times more likely to be frail. The fundamental
difference between the two models is that the frailty deficit accumulation model,
considers any clinical indicator that is associated with a negative health outcome as a
clinical deficit. In contrast, the frailty phenotype focuses only on five physical attributes
that are the main indicators of frailty according to this model (Avers and Wong, 2020).

In the case of Frailty Index, it seems appropriate to also mention the existence of the
Electoral Frailty Index. This instrument is also used to accumulate the frailty deficit. In
total, the index uses 36 potential deficits from which the clinician can obtain a final frailty
score for the patient. By this score, the patient is then classified as frail, mildly frail,
moderately frail or near end of life (Healthcare Improvement Scotland, 2023).

Kalvach and Holmer (2008) describe the origin of frailty syndrome as a phenomenon
that is conditioned by multiple causes and is also individually variable for everyone.
Factors of biological involution, multimorbidity, adverse effects of medications,

deconditioning to atrophy due to inactivity, psychosocial factors, genetic predisposition,
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and challenging environments with barriers or handicapping situations are involved in the
onset of the syndrome.

He further states that in frailty, there is a gradual cycle that decreases the health of
an individual. For example, reduced mobility, for whatever reason, causes deconditioning
with accompanying muscle weakness, which again leads to impaired mobility, which in
turn negatively affects muscle strength and fitness. They describe that the frailty worsens
over time, and there is a loss of resilience and ability to contribute to the whole body.

Kolat et al. (2020) confirm the above as they argue that geriatric frailty is
complicated to translate into practice and quantify due to the spiralling nature of
development and interacting elements. The issue of geriatric frailty has been studied in
detail since the 1990s. Currently, it is one of the most discussed topics in the field of
geriatrics (Novakova, 2012). As a result of aging, people begin to experience physical
and psychological changes more frequently. Among the most important changes
associated with aging are:

- Mental changes: apathy, exhaustion

- Physical changes: hypomobility, instability

- Nutritional changes: weight loss

The syndromes of greatest importance in relation to rehabilitation are hypomobility,
deconditioning, muscle weakness, immobility, and instability with falls (Kolar et al.,

2020).

1.3.1 Recognition and diagnosis of Frailty
The recommended methods of testing for frailty are the gait speed test, the TUGT (timed
up and go test) or the PRISMA 7 questionnaire. In the following section, the individual

testing methods are discussed in more detail.

e (ate speed test - This is a test assessing the patient's functional mobility. The
principle is to assess the number of metres the patient is able to walk in a period
of time (Mehmet, 2020). According to Avers and Wong (2020) 90% of frail

patients have a walking speed < 0.8 m/s.
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Timed Up and Go Test - This test again examines an individual's functional
mobility. As part of the test, the patient is seated in a chair, then asked to rise from
the chair, walk 3 m to a pre-set marker, and then return to the starting point. Here
the patient is asked to sit again. The resulting score is then the time required to
perform the task (Ferrucci, 2007). According to Avers and Wong (2020), they set
a time of 10 s for the recognition of frailty. Thus, if the patient performs the test

for more than 10 s, he is considered a frail individual.

PRISMA 7 - This is a test in the form of questionnaire questions. The
respondent/patient is asked a total of 7 closed-ended questions to which he/she
answers True or False. An example question is: Are you over 85 years old? Do
you have any health problems in general that have forced you to limit your
physical activities? (Raiche, 2007). In case the patient answers Yes to 3 or more
questions, there is an increased risk of frailty (Salaffi, 2020). According to Avers
and Wong (2020), the PRISMA 7, combined with sound clinical judgment and
the use of the frailty phenotype, ranks as one of the best tests for examining frailty.
This claim is validated by the British Geriatrics Society. However, even here, the
authors mention the negative side of its use, due to its broad concept and possible

unreliability.

However, the issue of recognition frailty in the older adults is a complex topic. The Centre

for Reviews and Dissemination (2017) states that a pitfall of diagnostic tests is when

commonly applied tests are sensitive and can thus identify more patients with frailty. To

maintain their relevance, it is recommended to combine the aforementioned tests (Center

for Reviews and Dissemination, 2017):

e Informal gait assessment

e By formal gait assessment - In this case, a criterion is set where the patient
should be able to walk S5 min 4 s.

e Personal assessment of their own health - In this case, the patient is asked to

rate their own health on a scale of 1 to 10.
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1.3.2

Grading Severity of Frailty

In this section, models of frailty are linked together with their examination. The Frailty

Phenotype, Frailty Index, Clinical Frailty Scale (Avers and Wong, 2020) or the Electronic

Frailty Index (Center for Reviews and Dissemination, 2017) can be used as assessment

scales.

The basic information regarding the Frailty Phenotype is already described
above in the chapter dealing with frailty.

The Frailty Index is also described in the chapter under frailty models.

The Clinical Frailty Scale was created by the authors of the Frailty Index.
Compared to the classic Frailty Index, it is intended to be a more user-
friendly version of the Frailty Severity Score (Avers and Wong, 2020). The
Index describes the condition of an individual on a scale of 1-9. Grade 1 here
represents "Very Fit", which means that individuals who are energetic, active
and engage in physical activity and exercise on a regular basis fall into this
category. As each number on this scale moves upwards, the condition
described becomes progressively worse. Physical activity decreases,
medication increases, and consequently vulnerability increases and the
ability to manage daily activities decreases. Furthermore, the need for
assistance from another person increases. This frailty rating scale ends at
level 9, which indicates a "Terminally ill" individual. These individuals have

a life expectancy of less than 6 months but are not obviously frail.

1.4 Geriatric syndromes related to Frailty

14.1

Hypomobility syndrome

This term is understood as both limited mobility and a small amount of physical activity.

Hypomobility is a complex geriatric syndrome that is caused by multiple factors,

including physical, psychological, social, and environmental factors. Specific examples

of the origins of the development of hypomobility include motor discomfort, loss of

motivation, depression, instability, and a safety-inappropriate external environment.

However, the above list is far from complete, as the author himself states that there are
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nearly 20 common causes that can lead to the development of hypomobility itself
(Kalvach et al. 2008).

Kolar et al. (2020), among others, see the cause of hypomobility in a lifelong
aversion to physical activity. It also highlights the effect of the deterioration spiral. He
describes that hypomobility, as such, subsequently leads to deconditioning, muscle
weakness and negative changes in the movement stereotype, which in turn leads to a

subsequent intensification of hypomobility.

1.4.2 Deconditioning syndrome

Deconditioning syndrome is described as a marked decrease in endurance, but usually
this condition is accompanied by impaired skeletal muscle strength performance.
Deconditioning is an important component of geriatric frailty. The occurrence of
deconditioning in the older adults is attributed to severe hypomobility, but also to
prolonged immobilization in bed. This complex process has a negative impact on several
systems and functions. Maximal oxygen consumption and blood pressure decrease, the
overall structure of the cardiovascular system changes, and there is a loss of slow-twitch
muscle fibres in the muscles (Kalvach et al., 2008).

The loss of muscle mass and strength contributes to the development of involutional
sarcopenia. The normal activities and physical activities that the older adult used to
perform without problems are getting above 70% of his maximum aerobic capacity. This
creates considerable discomfort during exertion, accompanied by shortness of breath,
sweating and palpitations. For this reason, the older adult needs to rest for a longer period.
In most cases, this motor discomfort leads to a reduction in the physical activity of the
older adults, resulting in a deepening of deconditioning and the development of a

detoriation spiral (Kalvach et al., 2008).

143 Sarcopenia

Kabelka et al. (2022) explain the concept of sarcopenia as a degenerative process in which
muscle mass is lost along with muscle quality. This means that skeletal muscle strength
is negatively affected. Sarcopenia has a significant effect on protein metabolism. At the

same time, protein metabolism affects the formation of skeletal muscle.
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Sarcopenia is prevalent among older adults and is associated with many clinical
consequences such as prolonged hospital stay, repeated hospital admissions, reduced
quality of life, susceptibility to falls, fractures and increased mortality (Alhmly and
Fielding, 2023).

According to Gray et al. (2021), sarcopenia is the result of biological changes at the
level of muscle structure as well as hormonal imbalances. Kolar et al. (2020) confirm this
statement and add that chronic inflammation, malnutrition, vitamin D deficiency and
inadequate muscle activity are the main causes of the decline in muscle performance.
Both authors agree on the complex pathophysiology.

Sarcopenia is divided into primary and secondary. Primary is linked to the aging
process (age-related) without other causes. If other processes develop, e.g. diseases,
inflammation or the influence of immobility and protein malnutrition, we speak of
secondary sarcopenia. Another possibility of division is into acute and chronic, acute
being defined by a period of half a year. When the time limit is exceeded, we speak of the
chronic stage (Kabelka et al. 2022).

Sarcopenia together with frailty are interrelated and significant conditions affecting

functional independence (Evans et al. 2010).

144 Instability syndrome with falls

According to Kalvach et al. (2008), instability is one of the main priorities of geriatric
medicine and within the complexity of geriatric frailty, it has a direct link with other
geriatric syndromes, which include mainly hypomobility, deconditioning and muscle
weakness (sarcopenia) syndromes, as well as syndromes such as depression, malnutrition,
and anxiety.

The following is basic information on postural control together with the systems
involved. Risk factors leading to falls are also described.

Avers and Wong (2020) explain the concept of postural control as setting the center
of gravity over the base of support. This continuous adjustment occurs in both static and
dynamic situations. The main systems involved in postural control are the central nervous
system, the neuromuscular system, and the sensory system. They also describe that all

systems are affected by changes caused by aging, and although deficiencies in one
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component of postural control do not necessarily mean that instability develops, the effect
of combined deficits in multiple systems can lead to instability and falls.

The American Academy of Neurology (2008) mentions a general definition of falls
that describes a fall as a sudden and unintended situation in which a person hits the
ground. It includes dementia, stroke, gait problems, and balance problems among the
diagnoses that are at increased risk for falls. There is a possible increased risk for people
with Parkinson's disease, nerve damage, weakness, or loss of feeling in the lower limbs
and people who use walking aids such as a cane or walker.

Kabelka et al. (2022) report that injuries from falls are accompanied by a risk of
death or death from subsequent complications in up to 10% of falls. It also describes the
risk factors involved in the occurrence of falls and categorizes them as follows:

Behavioral - this group includes mainly increased alcohol intake, insufficient
physical activity, loss of muscle strength, poorly chosen footwear. At the same time,
demotivation and life frustration are also included in this group.

Risk medications - the author mentions here various types of medications and gives
as example antiepileptics, benzodiazepines, antiarrhythmics and diuretics. He also adds
that in the case of patients with frailty syndrome, it is recommended to keep blood
pressure values above 140/80 mmHg.

Biological - age, gender, race, physical decline, impaired visual acuity, as well as
chronic diseases or strokes and neurodegenerative diseases, are considered biological
factors.

Environmental - these risk factors include poor lighting, uneven surfaces, slippery
surfaces or even obstacles while walking at home.

Socio-economic - social isolation, lack of finances for care, improper furnishings

with inappropriate home settings are other potential risk factors.

1.5 Physiotherapy

The origin of the term Physical Therapy or also Physiotherapy comes from the
combination of the Greek words "physis", which means natural strength and "therapeia”,

which means healing (Kolat, 2020).
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World Physiotherapy (2023) describes physiotherapy as providing a service that has,
as its main objective, to maintain, develop, and restore functional and motor skills
throughout the course of life. This is provided by physiotherapists to individuals and
populations when movement and function are adversely affected by, for example, the
aging process, injury, pain, disease, as well as environmental factors. In addition to the
interaction between the physiotherapist and the patient or client, physiotherapy also
involves contact with other health professionals, family, and care providers. Thanks to
this interaction, it is possible to assess movement potential and set goals using knowledge
that is unique to the physiotherapist. Physiotherapists focus on maximizing quality of life
and movement potential in support, prevention, treatment, and rehabilitation.

A complementary but equally important factor in the treatment of the geriatric
patient, is motivation. It is the patient's motivation that remains as a crucial point for the
application of successful physiotherapy techniques. The reason behind the importance of
motivation is to gain patient’s cooperation, which in turn plays a big role in patient
engagement and ultimately influences the outcomes of physiotherapy. In the area of
motivation, the patient's family is an important link to achieve it, as they can reassure the
patient of its usefulness and importance (Novakovéa, 2012).

Novakova (2012) further adds that in terms of motivation, the situation is most

difficult for a patient who lives a lonely life (without family or partner).

1.5.1 Physical activity

Another important component that needs to be defined is physical activity. According to
the World Health Organization, physical activity is defined as any movement that requires
energy expenditure and is performed using skeletal muscle. Therefore, physical activity
is not only movement for activities such as running, cycling or any kind of sports, but
also movement for transport purposes such as to work. It also claims that regular physical
activity has been shown to be effective in preventing several diseases, including diabetes,
stroke, heart disease and some forms of cancer. Physical activity also helps to maintain
muscle mass, reduce fat tissue, and helps to improve quality of life and mental health

(WHO, 2022).
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According to the Physical Activity Guidelines for Americans (2018), the
recommended physical activity for older adults is 150 to 300 minutes of moderate-
intensity activity or 75 to 150 minutes of vigorous-intensity activity per week.

Study from 2019 proves that frailty is more common in older adults with low level
of physical activity combined with sedentary lifestyle (Da Silva et al., 2019).

A 2018 study examined the effect of physical activity combined with resistance
training in forty-one participants with an average age of 81.5 years. The study concluded
that older adults experienced a reduction in frailty scores, increased mobility, and lower
extremity muscle strength with the combination of resistance training and physical

activity (Nagai et al., 2018).

1.5.2 Principles for selecting physical activity

Kolar et al. (2020) reported that maintaining mobility through physical activity positively
affects health and quality of life. For the effect of exercise on the body to be perceived
positively, it is important to select appropriate exercise based on these criteria:

e Health status - it is important to respect the limits of an individual's health
status, as advanced age carries risks of chronic disease. For this reason, it is
necessary to respect the individual's capabilities and diagnosis. The form of
exercise with the appropriate intensity is then determined by means of a
medical history, subjective assessment, and objective examination. Control
of intensity is dependent on a safe level of heart rate. Limits, form, duration,
and intensity of exercise are then determined, including education of the
individual about cessation of physical activity in case of development of
difficulties.

e Age - the individual's fitness test plays an important role here. The results
are then compared with the age normative. This is followed by the
determination of a safe heart rate and type of physical activity. For the
selection of the right physical activity and the appropriate intensity, the
factors of fitness, mobility and functionality of the musculoskeletal system

are more important than age alone.
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e Gender - the arrangement of the human body within sex differences, leads to
the formation of different assumptions for the selection of physical activity.
For example, in women, because of the increased percentage of osteoporosis,
there is a limited choice of physical activity specific to which there is an
increased risk of falling. At the same time, resistance training with
appropriate loads for bone stimulation is included in women.

e Movement experience and body performance - here the main factors are
fitness and movement experience from an earlier age. For lifelong physically

active individuals, the load is more manageable even during ageing.

1.5.3 Physical training

Due to the findings of the previous sub-section dealing with physical activity, its effects
and positive impact on the lives of frail individuals, attention will now be given to
physical training. It is precisely its effects that the authors Pillatt, Nielsson and Scheneider
(2019) have addressed in their publication. Due to the existence of numerous studies on
the functionality of physical training, the authors examined existing articles to draw a
unified conclusion. As a result, they found that physical activity appears to be highly
beneficial in reducing frailty and its prevention.

Studies have found that an active lifestyle serves as a prevention of frailty. Multi-
component physical training, including resistance, balance, gait, and strength exercises,
have been proven as highly effective. Their positive impact is mainly attributed to their
complexity and thus potential to alter various components of functional fitness in older
persons. Areas where positive developments can be observed include improvements in
gait, balance, and strength, while reducing the frequency of falls. The authors further add
that it is advisable to combine physical training with, for example, whole-body vibration

or the use of virtual gaming (Pillatt, Nielsson and Scheneider, 2019).

1.54 Resistance training
Lopez et al. (2017) in their article indicate that resistance training is one of the most
important strategies not only for improving functional capacity and muscle mass, but also

for increasing muscle strength and power. They also mention that resistance training is
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an important component within the physical activity of frail individuals and is an
important part of complex programs that include balance, endurance, and gait training.
Resistance training performed under supervision is considered an appropriate
intervention for the treatment of frailty.

Resistance training is a key strategy in the prevention and treatment of sarcopenia.
Another benefit of resistance training is, for example, reducing the risk of falls, which are
associated with injuries such as fractures. At the same time, this type of training is safe
and effective. Therefore, it can be recommended for almost all populations, even for
people with chronic diseases such as cardiovascular disease, cancer, second type diabetes,
and even chronic obstructive pulmonary disease (Smith et al. 2022).

According to Keating et al. (2021), resistance training has a positive effect on both

balance and gait, especially straight-line walking speed in people over 65 years of age.

1.5.5 Perturbation — Based Balance Training

Another suitable exercise programme within physiotherapy is Perturbation - Based
Balance Training. McCrum et al. (2022) define this type of training as balance training
that uses repetitive externally induced mechanical disturbance to elicit rapid responses to
restore postural stability in a safe and controlled environment. The goal of this balance
training is to improve the ability and recovery of stability in destabilizing moments that
lead to falls in everyday life.

Mansfield et al. (2007) reported in their publication that falls are the leading cause
of hospitalization, serious injury and loss of self-sufficiency in the older adults. It is for
this reason that exercise programs for balance training appear to be highly effective. The
authors address this issue by applying a balance exercise program that incorporates
balance disorders. The study then uses these balance disturbances, as interventions
themselves, to ward off age-induced loss by avoiding falling during a sudden loss of
balance. It is the training of the ability or inability to cope with these situations that will
ultimately influence whether the loss of balance is followed by a fall. The authors suggest
forward and backward stepping along with lateral stability control as one of the
appropriate exercises. The second proposed exercise works with an exercise aid in the

form of handrails, which the patient is asked to grasp as quickly as possible. The reason
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for this exercise is the often-delayed onset of arm reactions, and it is the delayed grasp

reaction and this tendency that is predictive of falls Mansfield et al. (2007).

1.5.6 Otago Exercise Program

Another option in physiotherapy intervention for older adults is the Otago Exercise
Program. This is a falls prevention program for older adults who are at increased risk for
falls. The program consists of strength and balance exercises that gradually increase in
difficulty. Exercises are performed up to three times a week with a time allotment of up
to 30 minutes. The programme also includes regular walking up to three times a week for
up to 30 minutes. Both exercise and walking can be done in the classroom/gym at home,
or combined, that is, in the classroom/gym and at home (National Council on Aging,
2023).

A 2022 study examining the impact of the Otago Exercise Program on frailty
included 72 people aged 65 and over in a nursing home setting. The outcomes of the study
showed that the program has a positive impact on preventing and delaying frailty in
nursing home residents. The authors further reported that the program may be effective
in increasing independence, improving physical function in older adults, and may also
reduce the number of hospitalizations and costs placed on the healthcare system (Sahin

et al., 2022).

1.5.7 Aerobic training

The Physical Activity Guidelines for Americans (2018) explain aerobic activity as
physical activity that involves the rhythmic movement of large muscles over an extended
period of time. Aerobic activity is also known as cardio or endurance activity. Examples
of aerobic activity include brisk walking, jogging, cycling, or swimming.

Majority of older adults develop cardiovascular deconditioning, which is usually the
result of a sedentary lifestyle. The only time when exercise should not be performed in
the context of cardiac diseases is when the individual is in acute crisis. Otherwise, aerobic
training plays a very important role in the presence of cardiovascular diseases because
aerobic exercise increases the state of fitness while improving the disease condition

(Avers and Wong, 2020).
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1.5.8 Aquatic exercise

Aquatic exercise programs are defined as a set of exercises that are performed in water.
Exercises can be performed in shallow or deep water, can be accompanied by music and
are predominantly performed in an upright position. At the same time, they include any
type of physical exercise performed submerged in water. Water exercise is considered a
suitable alternative intervention for older adults as water supports the body weight and
reduces the fear of falls. In older adults, it improves functional fitness, health, and
positively impacts quality of life (Lopez et al., 2021).

The hydrostatic support of the water provides individuals with deconditioning or
joint pathology the opportunity to perform exercises with less impact on the joints.
Therefore, it is also suitable for individuals with pain. Hydrostatic support provides an
upright position, and the buoyancy of the water reduces the stress on the joints by 36% to
56%. The use of aquatic exercise is appropriate in improving strength, cardiorespiratory
fitness, bone density, flexibility, and agility. Individuals who are unable to exercise due
to pain or instability can become more active thanks to aquatic exercise and gain a
baseline level of strength for land-based exercise (Avers and Wong, 2020).

The study, conducted in 2021, focused on the effect of aquatic exercise for 12 weeks,
with an exercise frequency of three times a week and a time allowance of 60 minutes in
the older adult South Korean women aged 70-82 years. The result of this study confirms
that regular and concise aquatic exercise improves quality of life during aging, reduces
the risk of cardiovascular disease, and the authors recommend this type of exercise as a

prevention of frailty (Kim et al. 2021).

1.5.9 Flexibility training

Flexibility is an important component in the health of the older adults. Flexibility training
increases range of motion in the joints, improves postural balance and flexibility. As a
result, it reduces the risk of falls and improves quality of life for older adults. Postural
imbalances, movement limitations and changes in gait parameters (walking speed and
frequency, stride length) make daily activities and quality of life difficult. At the same
time, they can be both a cause and a consequence of lack of flexibility in older adults (La

Greca et al. 2022).
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According to Stathokostas et al. (2012), flexibility training in older adults has a

positive effect on increasing range of motion and can improving functional outcomes.

1.5.10  Tai Chi

Tai Chi is based on the holistic model of traditional Chinese medicine. It is a multi-
component exercise of both body and mind. Tai Chi is reported to have a positive effect
on symptoms and systems that are associated with decline in the aging process such as
cardiovascular function, balance, gait, cognitive function, self-sufficiency, and quality of
life (Wayne et al., 2013).

In a study in 2023, the effect of Tai Chi in community-dwelling older adults with
hypertension was examined. Tai Chi was practiced in person by an instructor twice a
week for a total of 12 weeks. As a result of this study, it was found that this exercise was
well tolerated by older adults and was also associated with a modest improvement in
frailty in older adults who were frail. The authors also reported that Tai Chi may be a
suitable and effective method to counteract frailty in frail older adults with hypertension
(Kohn et al., 2023).

Kasim et al. (2022) mentioned in their article that 12 weeks of Tai Chi practice,
improved older adults physiological and psychological health, which are involved in the
development of frailty. They state that Tai Chi has the ability to improve vascular
function, physical function, quality of life, and can reduce frailty.

Qao et al. (2022) report that older adults who regularly practice Tai Chi are less than
half as likely to become prefrail or frail. At the same time, these older adults were

characterized by a reduced incidence of impaired physical and mental activity.

1.5.11 Exercise prescription
Bray et al. (2016) in their article provide a recommended exercise prescription for pre-

frail and frail individuals. It also states that exercise is probably the best therapy for frailty.
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Pre-Frail

Frail

RESISTANCE AEROBIC
TRAINING AEROBIC 2-3/week
2-3/week 2-3/week 3-4 RPE

80% of 1-RM 3-4 RPE

20 min 10 min

" [RESISTANCE
TRAINING
2-3/week

TOTAL ACCUMULATED
TIME: 60 min/session
FLEXIBILITY
2-3/week

3-4 RPE
10 min

TOTAL ACCUMULATED
TIME: 45 min/session

FLEXIBILITY
2-3/week
3-4 RPE
7 min /-~

Pic.2 Exercise prescription for pre-frail and frail individuals (Bray et al., 2016)

In both cases, it is a set of exercise sessions that consist of resistance training, aerobic
exercise, balance exercise and flexibility training. The outer circle for the frailty pie chart,
shows the difference between the total time volume for frail individuals and pre-frail
individuals. For both groups, the exercise sessions are divided into four quadrants. The
size of each quadrant is determined by the time allocation for a particular type of exercise
from the total session. Each quadrant contains information about the type of exercise, the
time allocation, and the number of training units per week.

In the middle of these two circular diagrams is the total time for one exercise session.
At the same time, the sizes of the two diagrams differ in relation to the time allocation
and the volume of the exercise session. The time volume is given in minutes.

For flexibility training and aerobic and balance components, the abbreviation RPE
or rating of perceived exertion is given. RPE refers to the level of intensity with which
individuals should perform the workout. The 3-4 values shown in the charts represent
intensity in the form of "somewhat hard" on the Borg CR10 scale.

Another abbreviation given in the charts for resistance training is 1-RM or repetition
maximum. This abbreviation describes the intensity at which individuals should perform
resistance training and means one percent of the estimated maximum for one repetition.

The authors also state that the program should start out around 55% 1-RM intensity for
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improvements primarily focused on endurance and then work up to 80% 1-RM intensity
for strength development, for maximum functional results.
The division of the groups into pre-frail and frail was determined using the Frailty

Phenotype, which is presented in the chapter dealing with frailty in this thesis.
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Discussion

This bachelor thesis focuses on physiotherapy in frail individuals. The process of aging
is defined by Denham (1981) as the accumulation of changes over time that accompany
susceptibility to various diseases with advancing age. Li et al. (2021) add that the
development of age-related diseases not only affects organ systems but also contributes
to cancer. Chalise (2019) describes the different types of aging, which include
chronological aging, biological aging, social aging, and functional aging.

The general classification according to Topinkova and Neuwirth (1995) divides the
older adults according to age into young old (65 - 74 years), old-old (75 - 84 years) and
very old (over 85 years). The National Service Framework for Older People (2001)
describes a further division into Entering old age, Transitional phase, and Frail Older
People.

The Czech Statistical Office (2023) predicts that in 2051 the total population of the
Czech Republic with an age limit of over 65 years will be 3 096 800. According to the
National Health Portal (2024), approximately 7% of the older population struggles with
frailty. In 2100, the percentage of people aged 65 and over in the total European
population is predicted by Eurostat (2020) to be 31%. The United Nations (2023) states
that the global total population aged 65+ is expected to double in 2050, based on 2021
data, when the global total population aged 65+ was 761 million.

From the above data concerning the ageing of the population, both within the Czech
Republic, the European Union and globally, it can be concluded that geriatric medicine
will become increasingly important in the future.

Kotsani et al. (2021) explain the term geriatric medicine as a medical discipline that
deals with the older patients' physical, psychological, functional, and social factors at
different stages of care. The European Union of Medical Specialists (2021) adds that
geriatric medicine is more complex than organ-based medicine and a multidisciplinary
team is needed.

Kotsani et al. (2021) describe a multidisciplinary team as a team of health
professionals who are tasked with performing a comprehensive examination and then

implementing the established treatment plan. Parker et al. (2018) add that the goal of
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geriatric medicine is to detect non-specific problems and develop a coordinated long-term
treatment and care plan.

The lowest age limit for a patient to be enrolled in geriatric programs is 65 years,
although in economically developed countries may move this to above 75 years (Kalvach
et al.,2008).

The model of the frailty phenotype developed by Fried and colleagues views frailty
as a biological syndrome of reduced physiological reserve. The second model is the
accumulation of frailty deficits, which was developed by Rockwood and colleagues and
is based on the accumulation of age-related health, functional and psychosocial deficits
(Lee et al.,2020).

Kolar et al. (2020) state that the syndromes of hypomobility, deconditioning, muscle
weakness, immobility and instability with falls are of greatest importance in the context
of rehabilitation in frailty. Kalvach et al. (2008) describe hypomobility syndrome as both
limited mobility and low volume of physical activity. Subsequently, they also describe
the deconditioning syndrome as a marked decrease in endurance. Kabelka et al. (2022)
explain the term sarcopenia as a degenerative process in which there is a loss of muscle
mass and a concomitant loss of muscle quality. According to Kalvach et al. (2008),
instability syndrome is one of the top priorities in geriatric medicine and has a direct link
with other geriatric syndromes in the complexity of geriatric frailty.

World Physiotherapy (2023) describes physiotherapy as a service that has the
primary aim of maintaining, developing, and restoring functional and motor skills across
the lifespan. Physiotherapists focus on maximising quality of life and movement potential
in support, prevention, treatment, and rehabilitation.

Therapeutic intervention related to frailty, working primarily with physical activity.
Physical activity is defined as any movement that requires energy expenditure and is
performed using skeletal muscle (WHO,2022). Da Silva et al. (2019) from a study
reported that frailty is more common in older adults with low level of physical activity
combined with sedentary lifestyle. Kolar et al. (2020) state that maintaining mobility
through physical activities, positively affects feelings of health and quality of life.

The following is a summary of possible types of training for older adults.
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Bray et al. (2016) provides a recommended exercise prescription for pre-frail and
frail individuals. It also states that exercise is probably the best therapy when treating
frailty.

Lopez et al. (2019) states that resistance training is a suitable intervention for the
treatment of frailty.

The National Council on Aging (2023) indicates the Otago Exercise Program as
another possible type of training for older adults who are at increased risk of falls.

Aquatic exercise has been reported by Lopez et al. (2021) to have an impact on
functional fitness, health, and positively affects quality of life in older adults.

According to La Greca et al. (2022), flexibility is described as an important
component within the health of the older adults and flexibility training increases range of
motion in joints, improves postural balance and locomotion.

Tai Chi has a positive effect on symptoms and systems that are associated with

decline within the aging process (Wayne et al., 2013).



Conclusion 39

Conclusion

Ageing is an inevitable process that affects each of us, whether we want it to or not.
Physiological changes, combined with environmental influences, place a significant
strain on human body. Consequently, it is older adults who are more prone to develop
functional deficits that have a negative impact on their health and overall body condition.

The focus of this undergraduate thesis, is on the issue of geriatric frailty, which is
very complex, and the various factors are deeply interrelated. Within geriatric medicine,
which frailty falls under, a multidisciplinary team is of great importance. It is thanks to
the collaboration of medical professionals that it is possible to provide, based on a
comprehensive examination, the most appropriate and precise therapeutic plan that is
necessary in the treatment of the frail individual.

In addition to defining and categorizing models of frailty, in this thesis I focus on
describing those geriatric syndromes that are most commonly present in frail individuals.
These syndromes include sarcopenia, deconditioning, hypomobility, and instability
syndrome with falls. All these syndromes are interrelated, and if one syndrome worsens,
multiple syndromes worsen at once.

Among the main options that can serve to reduce the impact of frailty on an
individual, or even prevent frailty, is physical activity. Physical activity has a
demonstrable effect on an individual's functional abilities and directly reflects on their
resilience and overall health.

In this context, the work of a physiotherapist is needed. The physiotherapist will
assess the condition of the individual based on his/her abilities, preferences, and other
factors, and select the appropriate physical activity. As options for physiotherapeutic
intervention in the case of frailty, basic information on physical training is provided,
which focuses collectively on multiple aspects such as resistance training, balance, and
strength. In addition, the meanings of different types of training such as resistance
training, flexibility training and aerobic training are described separately. Subsequently,
two examples of specific balance programs that are used to reduce the risk of falls and
the development of frailty are also provided. As an example, complementing all types of

exercise, the possibility of Tai Chi, which has a positive effect in the treatment of frailty,
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is also mentioned. At the same time, a prescription for recommended physical training
schedules for pre-frail and frail individuals is also given.

As the main goal of physiotherapy in frail individuals, in my opinion, is to promote
prevention and reduce the effects of frailty syndrome as much as possible. Indeed, frailty
drastically reduces an individual's independence and quality of life, which is why

physiotherapy intervention is more than necessary.



References 41

References

ALHMLY, H., FIELDING, R. 2023. A Critical Review of Current Worldwide Definitions of
Sarcopenia. Calcified Tissue International. [online]. 114, 74-81, [cit.23.3.2024].
Available at: https://doi.org/10.1007/s00223-023-01163-3

AVERS, D., WONG, R. A, ET AL. 2020. Guccione s Geriatric Physical Therapy. St.
Louis, Missouri 63043: Elsevier. ISBN: 978-0-323-60912

BARTON, A., MULLEY, G. 2003. History of the development of geriatric medicine in the
UK. Postgraduate Medical Journal. [online]. 79, 229-234, [cit.17.3.2024].
Available at: https://doi.org/10.1136/pmj.79.930.229

BrAY, N. W., ET AL. 2016. Exercise prescription to reverse frailty. Appl. Physiol. Nutr.
Metab. [online]. 41, 1112-1116, [cit. 26.4.2024]. Available at:
https://cdnsciencepub.com/doi/pdf/10.1139/apnm-2016-0226

CENTRUM FOR REVIEWS AND DISSEMINATION. 2017. Recognising and managing frailty
in primary care. [online]. [cit. 21.4.2024]. Available at:
https://www.york.ac.uk/crd/publications/effectiveness-matters/frailty-primary-care/

CESKY STATISTICKY URAD. 2023. Projekce obyvatelstva Ceské republiky 2023-2100.
[online]. [cit. 2.3.2024]. Available at:
https://www.czso.cz/documents/10180/191186777/13013923.pdf/2cf4ca35-38fa-
46a9-9c37-eeaddel8adea?version=1.1

DA SILVA, V.ET AL. 2019. Association between frailty and the combination of
physical activity level and sedentary behavior in older adults. BMC Public Health.
[online]. 19, 1-6, [cit. 26.4.2024]. ISSN: 1471-2458. Available at:
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-7062-0

DE LABRA, C. ET AL. 2015. Effects of physical exercise interventions in frail older
adults: a systematic review of randomized controlled trials. BMC Geriatrics.
[online]. 15, [cit 2.3.2023]. Available at: https://doi.org/10.1186/s12877-015-0155-
4

DENHAM, H. 1981. The aging process. Proceedings of the National Academy Sciences.
[online]. 78(11), 7124-7128, [cit. 28.2.2024]. ISSN: 0027-8424. Available at:
https://www.pnas.org/doi/epdf/10.1073/pnas.78.11.7124

DEPARTMENT OF HEALTH AND SOCIAL CARE UK. 2001. National Service Framework for
Older People. [online]. [cit. 9.3.2024]. Available at:
https://www.gov.uk/government/publications/quality-standards-for-care-services-
for-older-people

EUROPEAN UNION OF MEDICAL SPECIALISTS. 2021. Definition of Geriatrics. [online].
[cit.17.3.2024] Available at:
https://uemsgeriatricmedicine.org/www/land/definition/english.asp

EUROSTAT STATISTICS EXPLAINED. 2023. Population projections in the EU. [online].
[cit.25.3.2024]. Available at: https://ec.europa.eu/eurostat/statistics-
explained/index.php?0ldid=497115#Population_projections



https://doi.org/10.1007/s00223-023-01163-3
https://doi.org/10
https://cdnsciencepub.com/doi/pdf/10
https://www.york.ac.uk/crd/publications/effectiveness-matters/frailty-primary-care/
https://www.czso.cz/documents/10180/191186777/13013923.pdf/2cf4ca35-38fa-
https://bmcpublichealth.biomedcentral.com/articles/10
https://doi.org/10.1186/sl2877-015-0155-
https://www.pnas.Org/doi/epdf/10.1073/pnas.78.l
https://www.gov.uk/government/publications/quality-standards-for-care-services-
https://uemsgeriatricmedicine.org/www/land/definition/english.asp
https://ec.europa.eu/eurostat/statistics-

42 References

EUROSTAT STATISTICS EXPLAINED. 2023. Population structure and ageing. [online].
[cit.25.3.2024]. Available at: https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Population_structure _and ageing#The share of elderly

people continues to_increase

EUROSTAT. 2024. Ageing Europe. [online]. [cit.25.3.2024]. Available at:
https://ec.europa.eu/eurostat/cache/digpub/ageing/

Evans, W.J. ET AL. 2010. Frailty and muscle metabolism dysregulation in the elderly.
Biogerontology. [online]. 11, 527-536, [cit.24.3.2024] Available at:
https://doi.org/10.1007/s10522-010-9297-0

FERRUCCL L. ET AL. 2007. Chapter 21- Measuring disability. Practice of Geriatrics
(Fourth Edition). [online]. [cit. 21.4.2024] Available at:
https://doi.org/10.1016/B978-1-4160-2261-9.50024-0

FRIED, L. ET AL. 2009. Nonlinear Multisystem Physiological Dysregulation Associated
With Frailty in Older Women: Implications for Etiology and Treatment. J
Gerontol. A Biol Sci Med Sci. [online]. 64(10), 1049-57, [cit. 2.3.2024]. Available
at: doi 10.1093/gerona/glp076

GEO, H. 2023. The importance of Geriatric Medicine in an Aging Population. Research
on Chronic Diseases. [online]. 7(3), 57-59, [cit.17.3.2024]. Available at:
https://www.openaccessjournals.com/articles/the-importance-of-geriatric-
medicine-in-an-aging-population.pdf

GRAY, S. ET AL. 2021. Global prevalence of sarcopenia and severesarcopenia: a
systematic review and meta-analysis. Journal of Cachexia, Sarcopenia and
Muscle. [online]. 13, 86-99, [cit.23.3.2024]. Available at:
https://onlinelibrary.wiley.com/doi/epdf/10.1002/jcsm.12783

HEALTHCARE IMPROVEMENT SCOTLAND. 2023. Electronic Frailty Index. [online]. [cit.
6.5.2024]. Available at: https://ihub.scot/improvement-programmes/community-
care/electronic-frailty-index-efi/

CHALISE, H. 2019. Aging: Basic Concept. AM J Biomed Sci. [online]. 1(1), [cit. 3.3.
2024]. Available at: doi 10.34297/AJBSR.2019.01.000503

INOUYE, S. ET AL. 2007. Geriatric Syndromes: Clinical, Research and Policy
Implications of a Core Geriatric Concept. J] Am Geriatr Soc. [online]. 55(5), 780-
791, [cit.22.3.2024]. Available at: doi: 10.1111/7.1532-5415.2007.01156.x

KABELKA, L. ET AL. 2022. Syndrom ki‘ehkosti. Praha: Grada Publishing, ISBN: 978-80-
271-3178-5

KALVACH, Z. ET AL. 2008. Geriatrické syndromy a geriatricky pacient. Praha: Grada
Publishing. ISBN: 978-80-247-2490-4

KALVACH, Z., HOLMEROVA 1. 2008. Geriatricka kiehkost-vyznamny klinicky fenomén.
Med. Pro Praxi. [online], 5(2), 66-69, [cit.2.3.2024]. Available at:
https://www.medicinapropraxi.cz/pdfs/med/2008/02/05.pdf

KasmM, E.N., ET AL. 2022. Tai Chi as an effective form of exercise to reduce markers of

frailty in older adults. Experimental Gerontology. [online], 135, 1-9, [cit.
9.5.2024]. Available at: https://doi.org/10.1016/j.exger.2020.110925



https://ec.europa.eu/eurostat/statistics-
https://ec.europa.eu/eurostat/cache/digpub/ageing/
https://www.openaccessjournals.com/articles/the-importance-of-geriatric-
https://onlinelibrary.wiley.com/doi/epdf/10
https://ihub.scot/improvement-programmes/community-
https://www.medicinapropraxi.cz/pdfs/med/2008/02/05.pdf
https://doi.org/

References 43

KEATING, CH. J., ET AL. 2021. Influence of Resistance Training on Gait & Balance
Parameters in Older Adults: A Systematic Review. Int. J. Environ. Res. Public
Health. [online]. 18(4), [cit. 27.4.2024]. Available at:
https://www.mdpi.com/1660-4601/18/4/1759

KHON, J.N., ET AL. 2023. Tai Chi versus health education as a frailty intervention for
community-dwelling older adults with hypertension. Aging Clinical and
Experimental Research. [online]. 35, [cit. 7.5.2024]. Available at:
https://doi.org/10.1007/s40520-023-02504-w

K, J.-H., ET AL. 2021. Aquatic Exercise Positively Affects Physiological Frailty
among Postmenopausal Women: A Randomized Controlled Clinical Trial.
Healthcare. [online]. 9(4), [cit. 5.5.2024]. Available at:
https://www.ncbi.nlm.nih.eov/pmc/articles/PMC8065774/

KOLAR, P. ET AL. 2020. Rehabilitace v klinické praxi. Praha: Galén. ISBN: 978-80-
7492-500-9

KoTtsaNni, M. ET AL. 2021. The Relevance and Added Value of Geriatric Medicine
(GM): Introducing GM to Non-Geriatricians. Journal of Clinical Medicine.
[online]. 10(14), [cit.17.3.2024]. Available at: doi: 10.3390/jcm10143018

LA GRECA, S., ET AL. 2022. Acute and Chronic Effects of Supervised Flexibility
Training in Older Adults: A Comparison of Two Different Conditioning Programs.
Int. J. Environ Res. Public Health. [online]. 19(24), [cit. 5.5.2024]. Available at:
doi: 10.3390/ijerph192416974

LEE, H. ET AL. 2020. Frailty and Comprehensive Geriatric Assessment. Journal of
Korean Medical Science. [online]. 35(3), 1-13, [cit. 19.4.2024]. ISSN 1011-8934.
Available at: https://jkms.org/DOIX.php?id=10.3346/jkms.2020.35.e16

Li, Z.,ET AL. 2021. Aging and age-related diseases: from mechanisms to therapeutic
strategies. Biogerontology. [online]. 22, 165-187, [cit. 28.2.2024]. Available at:
https://doi.org/10.1007/s10522-021-09910-5

Loprez, F.J., ET AL. 2021. Systematic review of aquatic physical exercise programs on
functional fitness in older adults. Eur J Transl Myol. [online]. 31(4), [cit.
6.5.2024]. Available at: doi: 10.4081/ejtm.2021.10006.

Loprez, P. ET AL. 2017. Benefits of resistance training in physically frail elderly: a
systematic review. Aging Clinical and Experimental Research. [online]. 30, 889-
899, [cit. 26.4.2024]. Available at: https://doi.org/10.1007/s40520-017-0863-z

MANSFIELD, A. ET AL. 2007. A perturbation-based balance training program for older
adults: study protocol for a randomised controlled trial. BMC Geriatrics. [online].
7, [cit. 5.5.2024]. Available at:
https://bmcgeriatr.biomedcentral.com/articles/10.1186/1471-2318-7-12

McCRrumMm, CH. ET AL. 2022. Perturbation-based balance training: Principles,
mechanisms and implementation in clinical practice. Biomechanics and Control of
Human Movement. [online]. 4, [cit. 5.5.2024]. Available at:
https://www.frontiersin.org/articles/10.3389/fspor.2022.1015394/full

MEHMET, H. ET AL. 2020. Assesment of Gait Speed in Older Adults. Journal of
Geriatric Physical Therapy. [online]. 43(1), 42-52, [cit. 21.4.2024]. Available at:



https://www.mdpi.eom/1660-4601/18/4/1759
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8065774/
https://ikms.org/DOIx.php
https://doi.org/10.1007/s40520-017-0863-z
https://bmcgeriatr.biomedcentral.com/articles/10
http://www.frontiersin.org/articles/l

44 References

https://journals.lww.com/jept/fulltext/2020/01000/assessment_of gait speed in ol
der adults.7.aspx

NAGAL K. ET AL. 2018. Physical activity combined with resistance training reduces
symptoms of frailty in older adults: A randomized controlled trial. Archives of
Gerontology and Geriatrics. [online]. 76, 41-47, [cit. 26.4.2024]. ISSN 0167-
4943. Available at: https://doi.org/10.1016/j.archger.2018.02.005

NARODNI ZDRAVOTNICKY INFORMACNI PORTAL. 2024. Geriatricka kiehkost. [online].
[cit.18.2.2024]. Available at: https://www.nzip.cz/rejstrikovy-
pojem/1612tbclid=IwAR3TGGTqlwhYRD1g0oT4Na28tDvPm7JfUm7yDpTK1PN
F-2epylZ]VKK9WEnc

NATIONAL COUNCIL ON AGING. 2023. 2023 Otago Exercise Program Guidance
Statement. [online]. [cit. 6.5.2024]. Available at:
https://www.med.unc.edu/aging/cewep/wp-
content/uploads/sites/865/2023/03/2023-Otago-Exercise-Program-Guidance-
Statement.pdf

NOVAKOVA, M. 2012. Fragilita geriatrického pacienta — moznosti feSeni. Interni
medicina pro praxi. [online]. 14(3), 101-103, [cit. 2.3.2024]. Available at:
https://www.internimedicina.cz/pdfs/int/2012/03/03.pdf?fbclid=IwAR1Ps1kt5pC4
ENEikeH151 4ynZ4MW goRdPql1gOJDkiZ-Ap95d091Q0DISw

PARKER S.G. ET AL. 2018. What is Comprehensive Geriatric Assessment (CGA)? An
umbrella review. Oxford University Press. [online].47(1), 149-155, [cit.25.3.2024].
Available at: doi: 10.1093/ageing/afx166. PMID: 29206906.

PILLATT, A. P. ET AL. 2019. Effects of physical exercise in frail older adults: a
systematic review. Fisioter Pesqui [online], 26(2), 210-217, [cit. 6.5.2024].
Available at:
https://www.scielo.br/j/fp/a/HXHRwWLJONZmkkDymvGRL4G/?lang=en&stop=ne
xt&format=html

Qao0, G, ET AL. 2022. Association of Tai Chi exercise with physical and
neurocognitive functions, frailty, quality of life and mortality in older
adults:Singapore Longitudinal Ageing Study. Oxford University Press. [online].
51, 1-6, [cit. 9.5.2024]. Available at: https://doi.org/10.1093/ageing/afac086

QIAN-LI, X. 2011. The Frailty Syndrome: Definition and Natural History. Clinics of
Geriatric Medicine. [online]. 27,1-15, [cit. 2.3.2024]. ISSN:0749-0690. Available
at: https://www.geriatric.theclinics.com/action/showPdf?pii=S0749-
0690%2810%2900083-2

RAICHE, M. ET AL. 2008. PRISMA-7: A case-finding tool to indentify older adults with
moderate severe disabilities. Archives of Gerontology and Geriatrics. [online]. 47,
9-18, [cit. 21.4.2024]. ISSN: 0167-4943. Available at:
doi:10.1016/j.archger.2007.06.004

SAHIN, S. ET AL. 2022. The Impact of the Otago Exercise Program on Frailty and
Empowerment in Older Nursing Home Residents: A Randomized Controlled Trial.
[online], Department of Internal Medicine. [cit. 6.5.2024]. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8984167/



https://ioumalsJwwxom/igpt/fulltext/2020/01000/assessment
https://doi.org/10.1016/i.archger.2018.02.005
https://www.nzip.cz/rejstrikovy-
https://www.med.unc.edu/aging/cgwep/wp-
http://www.internimedicina.cz/pdfs/int/2012/03/03.pdf?fbclid=Iw
https://www.scielo.br/i/fp/a/HxHRwfLJ9NZmkkDvmvGRL4G/?lang=en&stop=ne
https://doi.org/10.1093/ageing/afac086
https://www.geriatric.theclinics.com/action/showPdf?pii=S0749-
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8984167/

References 45

SALAFFL F., ET AL. 2020. Frailty syndrome in musculoskeletal disorders: an emerging
concept in theumatology. Acta Biomedica. [online]. 91(2), 274-296, [cit.
21.4.2024]. Available at: doi: 10.23750/abm.v91i2.9094

SMITH, C. ET AL. 2022. Sarcopenia definition: Does it really matter? Implications
forresistance training. Ageing Research Reviews. [online]. 78, [cit. 26.4.2024].
Available at:
https://www.sciencedirect.com/science/article/pii/S1568163722000599

STATHOKOSTAS, L., ET AL. 2012. Flexibility Training and Functional Ability in Older
Adults: A Systematic Review. Journal of Aging Research. [online]. 30, [cit.
5.5.2024]. Available at: https://www.hindawi.com/journals/jar/2012/306818/

THURMAN, D. J. ET AL. 2008. Practice Parameter: Assessing patients in a neurology
practice for risk of falls (an evidence-based review). American Academy of
Neurology. [online]. 70(6), 473-479, [cit.25.3.2024]. Available at:
https://www.neurology.org/doi/full/10.1212/01.wnl.0000299085.18976.20

TOPINKOVA, E., NEUWIRTH, J. 1995.Geriatrie pro praktického lékare. Praha: Grada
Publishing. ISBN 80-7169-099-6

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES. 2018. Physical Activity
Guidelines for Americans. [online]. [cit. 6.5.2024]. Available at:
https://health.gov/sites/default/files/2019-
09/Physical Activity _Guidelines 2nd_edition.pdf#page=67

UNITED NATIONS. 2023. World social report 2023: Leaving no one behind in an ageing
World. [online]. [cit. 6.5.2024]. Available at:
https://www.un.org/development/desa/dspd/wp-
content/uploads/sites/22/2023/01/WSR_2023 Chapter Key Messages.pdf

WAYNE, P.M., ET AL. 2013. A systems biology approach to studying Tai Chi,
physiological complexity and healthy aging: Design and rationale of a pragmatic
randomized controlled trial. Contemporary Clinical Trials. [online]. 34, 21-34, [cit.
7.5.2024]. ISSN: 1551-7144. Available at:
https://www.sciencedirect.com/science/article/pii/S1551714412002248

WOITEK, J., ET AL. 2009. Exercise and Physical Activity for Older Adults. American
College of Sports Medicine. [online]. 41(7), 1510-1530, [cit.28.2.2024]. ISSN:
1548-9213. Available at: https://journals.Jww.com/acsm-
msse/fulltext/2009/07000/exercise _and_physical activity for older adults.20.asp
X

WORLD HEALTH ORGANIZATION. 2022. Physical activity. [online]. [cit. 26.4.2024].
Available at: https://www.who.int/news-room/fact-sheets/detail/physical-activity

WORLD PHYSIOTHERAPY. 2023. Policy statement: Description of physiotherapy.
[online]. [cit.13.4.2024]. Available at: https://world.physio/sites/default/files/2024-
01/PS-2023-Description.pdf



https://www.sciencedirect.com/science/article/pii/S1568163722000599
https://www.hindawi.com/iournals/iar/2012/3068
https://www.neurologv.org/doi/full/10.1212/01.wnl.0000299085.18976.20
https://www.un.org/development/desa/dspd/wp-
https://www.sciencedirect.eom/science/article/pii/S
https://journals.lww.com/acsm-
https://www.who.int/news-room/fact-sheets/detail/phvsical-activitv
https://world.physio/sites/default/files/2024-

46 List of Figures

List of Figures

Pic. 1 Proportion of Older Adults in the EU population in %.........ccccceevvueenunenn. 15

Pic. 2 Exercise prescription for pre-frail and frail individuals Available at:
https://cdnsciencepub.com/doi/pdf/10.1139/apnm-2016-0226 .....cceereemriverens 34



https://cdnsciencepub.com/doi/pdf/10

List of Tables 47
List of Tables
Tab. 1 Development of the population aged 65 and over (as of 1 January, in
10 00010 Y 10 L6 ) PSR 14



