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Physical activity and patients with frailty syndrome

Abstract

Frailty syndrome, otherwise known as weakness or decline in physiologic reserve syndrome, is an important 

health problem for an aging population. According to the de\inition, it is

a syndrome characterized by a decrease in the body's physiologic reserves as a result of the accumulation of 

reduced ef\iciency of many organs and systems. The prevalence of frailty increases with age, it is intensi\ied by the 

burden of chronic diseases and limitation of physical \itness. Symptoms of frailty may appear before the age of 65, 

although the incidence worsens in people who are 70 and older. The consequence of frailty is limited resistance to 

stressors and the associated susceptibility to disproportionate deterioration of the patient's health. It has been 

shown that the frailty syndrome is a dynamic and partially reversible condition, therefore, it is important to 

introduce preventive measures which will reduce the development of frailty and contribute to improvement of 

health. One of the most important interventions in the prevention and treatment of frailty syndrome is regular and 

properly planned physical activity.

The aim of the publication is to summarize the current knowledge and guidelines on planning an optimal physical 

activity program for this group of patients.
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Streszczenie

Zespół kruchości, określany inaczej jako zespół słabości lub wyczerpania rezerw, to ważny problem zdrowotny 

starzejącego się społeczeństwa. Zgodnie z de\inicją jest to syndrom, który charakteryzuje się zmniejszeniem 

rezerw \izjologicznych organizmu w wyniku skumulowania obniżonej wydolności wielu narządów i układów. 

Rozpowszechnienie kruchości wzrasta z wiekiem, obciążeniem chorobami przewlekłymi oraz ograniczeniem 

sprawności \izycznej. Objawy kruchości mogą pojawić się przed 65. rokiem życia, chociaż częstość występowania 

nasila się u osób w wieku 70 lat i starszych. Konsekwencją kruchości jest ograniczona odporność na czynniki 

stresogenne i związana z tym podatność na nieproporcjonalne pogorszenie stanu zdrowia pacjenta. 

Udowodniono, że zespół kruchości jest stanem dynamicznym i częściowo odwracalnym, dlatego istotne jest, by 

wprowadzić działania pro\ilaktyczne, które ograniczą rozwój kruchości i przyczynią się do poprawy stanu 

zdrowia. Do najważniejszych interwencji mających znaczenie w zapobieganiu i leczeniu zespołu kruchości należy 

regularna i odpowiednio zaplanowana aktywność \izyczna.

Celem publikacji jest podsumowanie aktualnej wiedzy i wytycznych na temat planowania optymalnego programu 

aktywności \izycznej dla tej grupy pacjentów.
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Introduction
Frailty syndrome is characterized by increased susceptibility to 
acceleration of the aging process. It significantly influences 
deterioration in the functioning of the elderly and, as
a consequence, may lead to premature death. The risk of fragi‐
le syndrome diagnosis increases with age [1]. The presence of 
chronic diseases is also an important predisposing factor. 
Symptoms of weakness may become apparent before the age 
of 65, although the incidence increases in people aged 70 and 
older [2]. Basing on the research conducted in Poland in 2020, 
covering a group of over 1000 independently living senior citi‐
zens it can be stated that symptoms of frailty syndrome were 
present in every second examined person over 65 [3]. Unfortu‐
nately, the problem may become even more serious due to the 
current epidemic situation and the recommended long­term 
isolation which reduces overall physical activity. Lack of exer‐
cise leads to a decrease in muscle strength and mass, i.e. sarco‐
penia – one of the main symptoms of frailty [3]. In addition, 
isolation is an additional factor associated with limiting social 
contacts with the family, as well as with medical personnel, 
which may affect the development and course of chronic dise‐
ases, including hypertension, cardiovascular and cerebrovascu‐
lar diseases, diabetes, depression and dementia [4].
 Experts point out that frailty is a dynamic and reversible pro‐
cess. It is necessary to implement appropriate measures which 
will contribute to the improvement of overall health of pa‐
tients, and will maintain their independence from third parties 
[5]. It is important to diagnose frailty early enough because 
then interventions are more effective.
The current guidelines for the identification and treatment of 
frailty, and the authors of numerous publications focused on 
this problem, unanimously confirm that regular physical activi‐
ty has a beneficial effect on the factors correlating with frailty 
[2,4,6–7]. The benefits include changes in the musculoskeletal, 
immune and endocrine systems [4]. The consequence of incre‐
asing physical fitness is a decrease in pro­inflammatory cytoki‐
nes, an increase in anabolism and synthesis of muscle fibres ­ 
factors important in the pathophysiology of the frailty syndro‐
me [8, 9]. The mechanisms in question are presented in Fig. 1.

Aim
The aim of the publication is to summarize the current know‐
ledge and guidelines on planning an optimal physical activity 
program for this group of patients.

Weakness syndrome – recognition of physical weakness
Frailty syndrome is a condition in which the body's physiolo‐
gic reserves are significantly reduced [10]. The presence of this 
syndrome presents itself in a patient who experiences an 
excessive reduction in functional capacity when confronted 
with a stress factor, e.g. infection, trauma, hospitalization. Mo‐
reover, progressive aging process leads to the reduction of 
physiologic reserves, and often deterioration of the functional 
state, however, what is characteristic for the frailty syndrome is 
that the reaction is inadequate to the factor which triggered it. 
The consequence of the progression of frailty is the develop‐
ment of a disability related to the limitation in performing acti‐
vities of daily life [10]. The stages and differences related to 
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the deterio
ration of functional capabilities with age are illustrated in Fi‐

Fig. 1. Effects of aerobic and resictance training [9]

Fig. 2. Changes in functional capacity with age [2]
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gure 2. 
Frailty syndrome in terms of physical characteristics and limi‐
tations is embedded is the concept of physical (phenotype) we‐
akness, described by Linda Fried in the 1990s [1]. According 
to this theory, characteristic clinical symptoms of physical we‐
akness include:
­ muscle weakness (assessment by testing the grip)
­feeling tired, exhausted
­ slow walking speed
­ low physical activity
­ unintentional weight loss [1].

Frailty syndrome can be diagnosed when three of the above 
symptoms are present. The presence of one or two factors in‐
dicates a predisposition to the development of the syndrome 
and classifies the patient into the pre­frail group [1]. According 
to the authors, 90% of patients with frailty present changes of 
a chronic nature progressing with age [7, 12]. Most often, the 
first symptoms of developing frailty are: general weakness, 
decreased muscle strength, slow walking speed and / or low 
physical activity. Properly planned exercises can improve ba‐
lance and coordination, increase walking speed, cardiopulmo‐
nary endurance, muscle strength and movement range. 
Additionally, they have a positive effect on the mental state ­ 
they prevent depression and promote cognitive health [13] – at 
this stage of advancement of changes it is possible to limit or 
reverse frailty. As symptoms progress, a decrease in body we‐
ight is clear, indicating advancement of frailty. In such a situ‐
ation, it is difficult to reduce or reverse frailty and significantly 
improve the patient’s physical functions [14].

Physical activity
Due to such a large clinical diversity of this group of patients, 
it is not possible to present optimal, uniform guidelines regar‐
ding specific parameters (frequency, intensity, duration and ty‐
pe of exercise) fitting all suffering from frailty syndrome, or at 
risk of developing it [2]. Part of problem of describing unam‐
biguous guidelines is the lack of standardized criteria defining 
frailty, the diversity of scales and research groups (in terms of 
age, gender, coexisting loads [11, 15]. Moreover, frailty syn‐
drome is multifactorial, which means that the causes of weak‐
ness vary with each case. Persons with the same degree of 
weakness may present different problems and limitations in the 
physical, mental or social sphere Additionally, the state of we‐
akness may usually change over time in response to stressors 
or therapies, which also affects the process of identification 
and treatment [16, 17].

Regardless of the differentiation of these patients presented 
above, in many scientific studies experts invariably recom‐
mend physical activity to everyone with frailty syndrome in 
order to improve their functional condition, and to patients 
from the pre­frail group as an effective method of prevention 
[2, 11, 18–20]. Properly selected exercises can positively af‐
fect all components of physical weakness. The particularly re‐
commended program includes the following forms of activity: 
stamina training, resistance training, as well as balance, coor‐
dination and stretching exercises. Each of these forms impro‐
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ves various aspects of physical functioning, so it is recommen‐
ded to combine them depending on the needs as a multi­com‐
ponent intervention, always bearing in mind that the therapy 
should be tailored to the individual capabilities and needs of 
the patient [16, 21]. When planning physical activity, one sho‐
uld take into account age, functional capacity, comorbidities, 
lifestyle, and the patient's previous experience and preferences 
in exercising [22, 23].
The recommendation of optimal forms of activity should be pre‐
ceded by assessment of the patient's fitness and general physical 
performance. There are functional tests used to assess balance, 
walk, risk of falling, and the ability to perform basic or complex 
motor activities. Another important factor is observance of safe‐
ty rules when doing exercises and, depending on the individual 
tolerance to the recommended exercises, the program should be 
modified [24]. Examples of studies confirming the effectiveness 
of physical activity are presented in the Table 1.

Planning physical activity
While programming exercises, it is necessary to take into 
account the following elements: type of exercise, intensity, 
frequency and duration.

Aerobic training
One of the benefits of undertaking planned aerobic exercises is 
the improvement of cardiovascular and respiratory efficiency 
which decreases with age, an increase in peak VO2, increased 
muscle endurance and better muscle resistance to fatigue. As 
a result of the improvement in tolerance to physical effort, the 
patient’s daily activity also increases. Oxygen exercises are 
recommended as the first choice in training as they prepare the 
muscles for resistance exercises.
Initially, aerobic exercise may be limited to walking with 
gradually increased distance and intensity, riding a stationary 
bike, or climbing stairs using appropriate platforms. Other 
activities which increase aerobic capacity include brisk 
walking, Nordic walking, jogging, water aerobics, swimming, 
and dancing [11].

Resistance training
Resistance training is a key element in prevention of 
sarcopenia because it leads to an increase in muscle strength 
and mass [29], as well as to an increase in walking speed while 
reducing the risk of falling or injury. Exercises should include 
large muscle groups of the upper and lower limbs, and the 
torso, functionally important in performing daily activities [29, 
30]. Particular attention should be paid to the load on the 
muscles of the lower extremities, with exercises being carried 
out in closed kinetic chains [11]. This is because with age, the 
loss of muscle strength in the lower body is greater than in the 
upper body. Maintaining proper strength in the lower limbs 
allows to perform basic activities such as getting out of bed, 
getting up from the chair, using the toilet or walking. 
Resistance to exercise may come from your own body weight, 
elastic bands, weights or bottles filled with water or sand [22].

Balance exercises
The degree of difficulty of the proposed exercises must in 
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every instance be an individual choice, with an appropriate 
increase over time. The program should include static and 
dynamic tasks with limiting the support surface, and changing 
the height of the centre of gravity [31]. Examples of exercises 
used to improve balance are: walking along a line, walking on 
the toes, walking on the heels, standing on one leg or avoiding 
obstacles. Patients should feel safe when performing any task, 
and this is the job of a person supervising the exercises. These 
exercises are especially recommended for pre­frail patients 
who are a group at high risk of falling while walking [20]. 
Balance training can be planned after resistance training as it’s 
the final (calming) part, otherwise combined with a resistance 
or flexibility exercise program [32].

Stretching exercises
Research shows that stretching the muscles enhances 
vasodilation and stimulates angiogenesis, which increases 
blood flow through the muscles [33]. Additionally, it has been 
shown that lower limb stretching exercises improve the 
balance in the geriatric population This is due to favourable 
changes in proprioception and modifications within muscles, 
tendons and fascia [33]. Improving flexibility increases 
mobility ranges (and reduces the feeling of stiffness), which 
translates into improved walking, lengthening of the stride and 
capability to react when trying to maintain balance [34, 35]. 
Stretching can be just part or a finishing part of a pre­workout 
warm­up, and will reduce the risk of muscle strain injuries 
[36].

Frequency
Based on the data obtained from a systematic review of 
exercise interventions in the elderly and frail patients, it was 
found that the optimal frequency of multi­component training 
is 2­3 times a week. The aim should be a gradual increase in 
frequency up to 3 times a week [11].

Intensity
Older people with frailty should start aerobic exercise at 
a moderate intensity, gradually aiming towards higher 
intensity.
The intensity of exercise can be assessed using a speech test 
[37]. The beginning of training signifies intensity, though it is 
possible to have a conversation. Breathing is accelerated but 
the ability to utter complete sentences is preserved. Ultimately, 
the goal is to reach a level of effort when breathing is so quick 
that it is impossible to have a comfortable conversation.
In controlling the intensity of endurance exercise, measurement 
of the heart rate can also be used, applying the formula to cal‐
culate the maximum rate depending on age (220­age). Studies 
of a group of walking patients with frailty showed a significant 
improvement in performance achieved at the value of 70­75% 
of their maximum heart rate in conjunction with age [11, 38].
Another method of measuring the intensity of exercise is Borg 
scale, otherwise known as RPE (Rate of Perceived Exertion 
scale) – an indicator of subjective feelings (fatigue, dyspnea) 
of the patient in terms of exercise load. According to the 15­
point scale (from 6­20), the optimal effort recommended for 
fragile patients and the pre­frail group is the level of 12, 13 to 
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14 on the Borg scale [11, 39].
To determine the intensity of the resistance effort, a test is used 
to assess the maximum load for the patient, which can be taken 
at once, the so­called 1 RM (one­repetition maximum). The 
recommendation for patients with frailty includes a gradual 
increase in the percentage of the index. The beginning of the 
exercises is loads of 55% 1RM and performing 12­15 
repetitions of the exercise, then gradually increasing the load 
to 80% 1RM with the number of repetitions 4­6 [38].

Time
The optimal duration of a training session is 30­45 minutes. 
for the elderly with frailty and 45­60 minutes for those falling 
into pre­frail category [11]. It is important that the duration is 
chosen individually, and modified depending on the person 
participating in the training.

Summary
Weakness syndrome is a dynamic state associated with the reduc‐
tion of the body's physiologic reserves. Age is a factor which si‐
gnificantly increases the risk of developing this syndrome. 
Additionally, with age, there is often a decrease in physical activi‐
ty, which is associated with a decrease in exercise tolerance, inclu‐
ding maximum aerobic capacity, muscle strength, and fatigue. 
These changes largely predispose to the development of weakness. 
Patients with frailty syndrome suffer from various limitations in 
physical, mental, cognitive and social functioning, and the pro‐
blems often overlap. The consequence of weakness is: deteriora‐
tion of psychophysical fitness, significant risk of falls, injuries, 
greater susceptibility to illness and more frequent hospitalizations, 
loss of independence leading to disability, sometimes the need for 
institutional care, and premature death. Physical deficits, such as 
balance disorders, weakness, and reduced walking speed contribu‐
te to difficulties in carrying out daily activities. According to cur‐
rent reports, a very effective prevention and treatment strategy for 
weakness is a planned, regular physical activity [21, 36, 40]. Pro‐
perly selected exercises can positively affect four of the five crite‐
ria of physical weakness: weakness, low physical activity, motor 
function slowdown, and exercise intolerance [9]. The degree of the 
frailty syndrome influences the effectiveness of interventions. It is 
important to recognize the symptoms of the syndrome as early as 
possible and implement an individual therapy and support plan. 
Basing on current knowledge, the optimal recommended form of 
intervention is a multi­component program combining the follo‐
wing elements: endurance and resistance training, as well as balan‐
ce and stretching exercises. All of the above activities are 
complementary and foster the increase
in independence and the ability to carry out daily activities. Be‐
fore implementing the improvement plan, it is necessary to make 
an individual assessment of efficiency and fitness. The degree of 
frailty, age and limitations resulting from the coexistence of 
chronic diseases also significantly impact the actions taken. Para‐
meters such as intensity, frequency and duration of exercise sho‐
uld be selected individually and treated like a drug requiring 
modification as the therapy progresses. Properly programmed 
exercises are the most effective form of prevention and 
treatment of physical frailty. The benefits of taking up 
exercising are indisputable and cannot be replaced by any 
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