G E R I A T R I A 2021; 15: 15-21

ARTYKUŁ POGLĄDOWY / REVIEW PAPER

Otrzymano/Submitted: 12.02.2021 • Zaakceptowano/Accepted: 01.03.2021
© Akademia Medycyny

Applications of physiotherapy and occupational therapy
in the prevention and treatment of frailty syndrome
Wykorzystanie fizjoterapii i terapii zajęciowej w profilaktyce
i leczeniu zespołu słabości
Jerzy Rottermund1, Andrzej Knapik2
1
2

St. Elizabeth University of Health and Social Work, Bratislava, Slovak Republic
Department of Adapted Physical Activity and Sport, Chair of Physiotherapy, School of Health Sciences
in Katowice, Medical University of Silesia in Katowice, Poland

Abstract

A decreasing health level of elderly population enhances the occurrence of frailty syndrome (FS), which
results from lowered functioning of almost all physiological systems. FS is characterized by declining physiological
reserves and resilience to stress factors in the organisms of older adults. Pathophysiological changes contribute
to disorders in the functions of the human organism. This study is aimed at indicating the potentialities of the
use of physiotherapy and occupational therapy as preventive and medical measures in FS. The disease process is
discussed here, as well as the possible therapies, which may improve the quality of life of FS patients. Geriatria
2021; 15: 15-21. doi: 10.53139/G.20211502
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Streszczenie

Obniżający się poziom zdrowia starszej populacji sprzyja wystąpieniu zespołu słabości (ZS), który staje się
efektem obniżonej wydolności praktycznie wszystkich układów fizjologicznych. ZS charakteryzuje się zmniejszoną
rezerwą czynnościową i brakiem odporności na czynniki stresogenne w organizmie osób starszych. Zmiany patofizjologiczne przyczyniają się do zaburzeń pracy organizmu człowieka. Celem niniejszego artykułu jest wskazanie
na możliwość wykorzystania fizjoterapii i terapii zajęciowej jako środków profilaktycznych i leczniczych w ZS.
W pracy omówiono proces chorobowy oraz możliwość prowadzenia stosownych terapii, co wpływa na jakość życia
pacjentów z ZS. Geriatria 2021; 15: 15-21. doi: 10.53139/G.20211502
Słowa kluczowe: Zespół słabości, fizjoterapia, terapia zajęciowa, jakość życia

Introduction

to disability (YLDs) is getting longer, yet – the mortality
ratio is decreasing [1]. A decreasing health level of the
elderly population enhances the occurrence of frailty
syndrome (FS), which results from lowered function of
almost all physiological systems. FS is characterized by
declining physiological reserves and resilience to stress
factors in the organisms of older adults. Progressing
pathophysiological changes contribute to disorders in
the functioning of the human organism and become
a warning sign in the development of FS [2]. Frailty
syndrome may occur in any decade of life, still the likelihood of its occurrence increases after the age of 60 [3].
Lowered physical ability co-occurs with disordered
cognitive functions, which hinder the performance of

Over the last decades, the average lifespan has substantially increased, mostly owing to medical technology and better care for the societies in good economic
conditions. However, the lifespan is not identical with
the quality of life, as psychomotor functions of the
elderly may deteriorate as an effect of natural involutionary processes and past illnesses and injuries. What
occurs in older people is the decreasing performance
and function of particular systems and organs, which
leads to limited dexterity. Medical care for people after
health incidents prolongs life for a few next years but
does not guarantee a recovery to the earlier ability and
activeness. In this way, the component of years lost due
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Goals of the study

basic daily activities. This in turn has impact on the
deteriorating quality of life. Comorbidities (e.g. hypertension, diabetes, osteoporosis, depression), proneness
to falling, malnutrition and dehydration [4], enhance
the threat of FS. The risk of FS onset is associated with
limited reserves and compensation potentialities,
which results in malfunctioning of particular systems
or organs. This influences the organism’s reactions, the
treatment or possible hospitalization, and increases
the risk of complications or death [5, 6]. It should be
stressed here that FS predicts progressing disability
in general populations [7]. Yet, the frailty index is a
responsive predictor of survival [8].
Some American studies, conducted almost 20
years ago, indicated that FS affected 6.9% of the whole
population, the percentage increased with age and was
higher for women than men [9]. The research overview
made by Collard and his colleagues [10] showed that
the frequency of FS occurrence in the whole population was 10.7%. In that study, two conditions were
distinguished: physical FS (frailty) at the level of 9.9%
and the intermediate state (prefrailty) at 44.2%. Other
American studies specified FS in people aged over 65
at the level of 7% and a significant increase in FS cases
was observed in patients at the age of over 80 (30%) [7]
Another cross-sectional study was carried out
in 2014 on a sample of 1252 people older than 80 in
Mexico. FS was identified in 20.6% and a significant
increase of cases was observed in patients with congenital defects (57.6%). The conclusions were that 2
out of 10 older people suffered from FS and that this
was interrelated with limitations in ADL and falls [11].
“In the Polish population, the problem of FS is
hardly known” [2], which might result from the lack
of statistical elaborations in the Polish specialist literature. Using the data of the Supreme Audit Office
(NIK) and the prognoses for Poland [12], it is possible
to specify the number of FS patients as not fewer than
1 million, with a steady tendency to increase. Some
Polish studies inform that 40% of people aged 64-71
may be endangered with FS [13]. It can be predicted
that in Poland in 2030 the number of FS patients will
be 2 million.
There is a direct relation between an increase in
the number of people affected by FS and an increase in
financial resources invested in health and social care
[14]. The increase in costs consists of public money
and the private money of patients and their families.

This study is aimed at indicating the potentialities
of the use of occupational therapy and physiotherapy
as preventive and medical measures in FS. They can
delay the disease process and the treatment will start
from a higher level of psychophysical ability, which
might enhance patients’ quality of life and reduce
financial costs.

Characteristics of frailty syndrome

The onset of FS is determined by many factors,
which occur one at a time or together. Their co-occurrence intensifies the advancement of the syndrome.
Two types can be distinguished: the factors associated
with lowered physical ability (lowered muscle strength
related to sarcopenia, limited effort tolerance and
lowered physical activity, slowness of movement and
exhaustion) and psychosocial factors. As regards the
latter, what should be emphasized is the deterioration
of cognitive functions and sensory ability, frequent
mood disorders often associated with depression and
the social and family situation of seniors [15]. This
disability is often accompanied by a relatively stable
physical condition of the organism – in FS, the lack of
self-regulation of physiological processes may result
from minor health episodes or depressive states.
Whitson et al. [16] drew attention to the possibility of
FS onset with a relatively high level of physiological
reserves as an effect of, for instance, a strong depressive
episode (e.g. changing the address and environment for
a worse one, death of a close person). Among the four
translations of the term frailty syndrome into the Polish
language – zespół słabości, kruchości, wątłości, zespół
wyczerpania rezerw, the last term can be retranslated
into English as “reserves exhaustion syndrome [17].
As there is no gold standard for frailty assessment
[18], for the needs of this study, only two evaluation
scales will be indicated. They will allow for the assessment of a treated person’s current state and, taking
into account the earlier observations, for indicating
the advancement degree of the disease.
Clinical scale of FS
The clinical 7-degree scale of FS, elaborated by
Rockwood et al. [8] describes daily activity and independence:
• Very fit patient: healthy, active, regularly exercising, well-motivated.
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• Well patient: without active disease, occasionally
active.
• Managing well patient: with well-controlled
disease symptoms, not regularly active.
• Vulnerable patient: with not fully controlled
disease symptoms, slowed up.
• Mildly frail patient: dependent on others as
regards complex instrumental activities of daily
living (IADLs).
• daily living (ADL and IADL).
• Severely frail patient: totally dependent on others
in daily activities of living or terminally ill.
This FS scale correlates with mortality and the
necessity to provide broad aid and care in the processing of the syndrome. According to the research results,
the mortality rate among patients in the 4th degree of
FS is about 30% and increases in the next degrees to
50%-80% [19].
While defining FS, the research teams of Rockwood
[8], Brown [20] and Fried [9] identified disorders with
the lack of physical activity. Yet, Lipsits [21] in his
definition of frailty draws attention to age and comorbidities.

Among the population of healthy people, proper
functioning is ensured by the ability at the level of 1/3 of
the organs, the rest constitutes the so called functional
reserve. The adults whose lowered physiological reserve
has been confirmed are more vulnerable to ageing and
involutionary processes take part faster. Every, even the
smallest but an unfavourable, stimulus may trigger off
the exceeding of the organism’s compensation potentialities in maintaining the homeostasis [15]. Such a
stressful stimulus which might result in the limitation
of functional reserves in the organism can occur with
pneumonia, heart muscle or brain oxygen deficiency,
a limb fracture or a depressive episode.
The standard methods of preventing and treating
frailty syndrome have not been elaborated so far. What
should be applied are only preventive activities aimed
at maintaining the physical and mental wellbeing,
and in the case of health problems – aimed at preventing the effects and co-occurring complications.
Pathophysiology of FS is complex and includes, among
other things, metabolic, hormonal and neurohormonal disorders, as well as inflammatory processes and
dysfunctions of the immunological system. Moreover,
the following is of significance: nutrition disorders,
vitamin D deficiency, chronic diseases and passive
lifestyle [24]. Physiotherapy and occupational therapy
excellently comply with preventive activities and complex treatment of FS.

Cardiovascular Health Study Scale
The most frequent tool for diagnosing FS is
Cardiovascular Health Study Scale, elaborated by Fried
and her collaborators. The scale comprises five physical
criteria [9]:
• essential weight loss of 4.5 kg a year;
• weakening, assessed in the handgrip strength
measurement with the use of a dynamometer
(depending on BMI – for men the handgrip
strength smaller than 29-32 kg, for women –
smaller than 17-21 kg);
• exhaustion specified with the use of the depression rating scale [22] [access: 13.11.2018]);
• slowed walk pace assessed in corridor tests, measured in the speed of passage (walk time along a
4.57 m section over 6-7 seconds, depending on
height and sex, fulfils the criterion of slow walk);
• lowered physical activity – on the basis of
Minnesota Leisure Time Activity Questionnaire
[23].
The FS risk (prefrail) group comprises people
who fulfil 1 or 2 criteria, the syndrome is diagnosed
after confirming at least 3 out of the 5 aforementioned
criteria [13].

Prevention and treatment in frailty
syndrome

The first issue to be considered at the start of
the therapy is the usually complex health condition
of the elderly [15]. Due attention should be paid to
comorbidities [25], their treatment and prevention of
possible injuries. People at advanced age often suffer
from nutrition disorders, which might result in both
undernutrition and overweightness or obesity. The
elderly who make use of physiotherapeutic activities
and occupational therapy may introduce changes into
they daily functioning. These activities involve the
performing of movement exercises, which improve the
level of metabolic parameters and individual physical
ability, and the verification of the diet [26], which might
have significant positive influence on reducing FS risk.
It is also important to provide the senior population
with the education concerning the conditions of a
healthy and active lifestyle, as well as negative, pathogenic factors and the ways of counteracting them. Any
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prevention should be oriented towards the prevention
of effects and complications. Physical activity and
broadly understood complex rehabilitation prevent
the loss of the organism’s vitality. It also enhances the
physical capacity of the elderly, both with and without
frailty syndrome [27].
Research reports confirm that appropriately dosed
physical activity is beneficial for all age groups, also for
people at advanced age, regardless the general health
condition and the number and type of chronic diseases. Movement exercises enhance mobility, improve
balance and motor coordination, increase the pace of
walk, muscle strength and movement range. They also
reduce the number of falls, increase mineral bone density, and ease pain in the movement organs. Movement
exercises may have a relaxing effect and improve mood
and the general frame of mind [4,28]. Physical activity
and proper nutrition play an important role in the
treatment of elderly patients with FS – keeping and
improving fitness should be the superior goal of every
member of a team taking care of an elderly person
[29]. Both physiotherapy and occupational therapy can
substantially help to achieve this aim.
In expert literature, there are many available
research results confirming the effects of conducted
therapies. Ng et al. [30] indicated an effective intervention among prefrailty patients and patients with full
symptoms. The complex therapy comprised: physical
training (90 min. twice a week), daily supplementation
with vitamins and microelements, and cognitive therapy (2 hours a week). An improvement was noticed,
especially in the muscle strength of lower limbs, walk
pace, as well as an increase of physical activity and
energy balance. More recent studies conducted in 2016
and 2017 [31,32] also confirm the sense of applying
complex therapy. In this case, the research comprised
physical exercises, nutrition supplementation and,
additionally, a social support programme. This resulted in an improved nutritional state (MNA scale) and
increased fitness and physical activity. The authors
pointed to another important element – the fear of
falling had been reduced. Moreover, the therapeutic
programme implemented at home decreased seniors’
feeling of loneliness and social isolation.
The research programme suggested by Binder et al.
[33], conducted for three months (three times a week)
and involving exercises with resistance of growing
intensity along with the training of coordination,
flexibility and speed, increased the muscle strength

of lower limbs of people aged more than 78. Increased
muscle strength directly results in seniors’ better
mobility and certainty of movement. Simultaneously
with promoting regular physical activity, the elderly
with FS should be taught (in cooking classes) how to
prepare meals with appropriate caloric content and
how to equalize nutritional shortages. The elderly with
confirmed undernutrition or the risk of its occurrence
should be provided protein intake of 1.2-1.5 g/kg BW
(except patients with advanced renal failure) in three
equally spanned meals [34].
Any suggested physical activity during occupational therapy and physiotherapy should be diversified
and should involve strength and aerobic training, as
well as balance and stretching exercises. In the discussed group, moderate intensity of exercises is recommended, especially in the case of the elderly so far not
used to movement. First of all, the effort ought to be
focused on, if such a need arises, restoring the ability
to perform basic self-service activities by a FS patient.
Independence in dressing, washing, using the toilet,
eating and the ability to move are the basic skills that
enable daily functioning. The other necessary abilities
involve more complicated activities of everyday life,
such as e.g. shopping, preparing meals, using a phone or
a computer, household jobs or gardening. Maintaining
these competences on an adequate level or improving
them gives seniors a chance to participate in family and
social life – sometimes, even to continue their professional work [35]. Therefore, therapeutic classes should
take into account the needs and wishes of an elderly
person, as they know the best what are the things they
cannot handle and what is the most difficult for them.
The choice of methods and techniques depends on
individual preferences and needs. The major intention
of any classes will be improving the functional ability,
balance and coordination.
Physiotherapists use the means and methods
aimed at maintaining physical ability and they restore
it to its maximal level after illnesses, injuries and
accidents. Physiotherapy involves kinesiotherapy
(movement therapy) and physical therapy (the use
of natural or artificially generated physical factors in
prevention and treatment). The suggested forms of
therapy must be accepted and understood, because the
complete knowledge of the therapeutic goals increases
the motivation to participate in activities. The process
of treatment requires permanent modification to the
current state of a patient’s health, its progress or regres-
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sion. The multitude of available resources in complex
physiotherapy allows for adjusting appropriate types of
procedures to the direct needs of a senior. Movement
exercises and physical therapy (both their frequency
and dosing) must enhance the functional state and
cannot – in any way – worsen the health condition.
In this study, it is impossible to indicate particular
exercises or procedures, as their application is always
determined by a senior’s needs and health condition.
The choice of particular procedures largely depends on
the physiotherapist’s competences.
The occupational therapy addressed to elderly
people with FS is a form of support aimed at improving
the quality of their functioning. Therapeutic activities
may have the form of individual or group classes.
Various forms of music therapy, theatre therapy, bibliotherapy, film therapy, painting, cooking activities,
games can be used. What is also often offered are the
activities associated with gardening, DIY, knitting or
sewing, even tourism and recreation. An important
element of occupational therapy, especially in group
activities, is the rebirth or establishing new interpersonal contacts, which soothes the feeling of loneliness
and abandonment. Organizing events and trips in a
group efficiently integrates and counteracts isolation.
Participation in activities and spending time together
in workshops or in open space motivate the elderly to
further independent activity. The previously suffered
illnesses and injuries result in deficiencies in physical
ability and difficulties in functioning. Such situations
pose a new challenge for occupational therapists. They
should, within their competences, suggest appropriate
orthopaedic equipment and teach their patients to
perform the activities with the use of these aids. This
also concerns the proper adaptation of homes to elderly
people’s functional ability so that they could participate
in activities in fully safe conditions.

organism with age [36]. Therefore, the replacement of
passive adaptation with active one becomes a necessity – physiotherapy, particularly kinesiotherapy with
occupational therapy, will enable seniors to maintain
more independence in the consecutive decades of life.
The overview of studies on FS indicates the necessity to undertake interventions aimed at eliminating
risk factors and functional disorders. Jotheeswaran et
al. [37] claim that these undertakings are much more
effective among the elderly without comorbidities.
Thus, prevention conducted in the population of elderly
people may obviate the syndrome or relatively limit its
consequences. In the case of diagnosing an initial stage
of FS, its reversibility is possible.
The fundamental tasks of physiotherapy and occupational therapy in the complex strategy for prevention
and treatment of FS are the following:
• improving functional potentialities of the elderly
in everyday life;
• performing group or individual physical exercises
(march, dance, cycling, tai-chi, exercises improving motor coordination and balance, stretching,
strength training);
• quick recovery after diseases and injuries through
appropriate rehabilitation and nutrition;
• good nutritional condition, an adequate diet with
large amounts of proteins, vitamins and minerals;
• eliminating stress situations, psychological and
social support;
• conducting a hygienic lifestyle with anti-infection
prevention [38, 39].
A constant promotion of a high quality life and
aiming at the biggest autonomy should become the
foundation for all therapies. The FS diagnosis alongside
the assessment of the psychophysical state of an elderly
person makes it possible to introduce intervention
activities. Complex therapies (physical, nutritional,
cognitive and more sophisticated interventions) efficiently reduce negative influence of FS and decrease
the frequency of syndrome cases [39]. The prevention,
proper diagnostics and early recognition of frailty syndrome increase the possibility of finding an individual
and targeted therapy. The prevention of unfavourable
changes which limit everyday independence must be
taken into account and should become the priority in
undertaking efforts for a better quality of seniors’ life.
In the case of an elderly person endangered with frailty
syndrome, an early diagnosis and some implemented
therapies may become a basic element in preventing

Recapitulation

Frailty syndrome is a multidimensional gerontological notion, which has been frequently discussed
in works on geriatry in the last 20 years. Regardless
of different definitions, the authors conducting research agree as regards the recognized factors leading
to the onset of the syndrome. These are: physical,
cognitive, psychological, social, nutritional factors, as
well as factors related to old age and multimorbidity.
Experiencing old age requires from every person a kind
of adjustment to the changes which take place in the
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disability, invalidation and full dependence on nursing
guardians. In this way, seniors are given a better chance
for favourable ageing and general wellbeing [40].
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