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Teza postawiona przez Osińskiego została poparta wynikami
badań wielu autorów ukazujących skuteczność fizjoterapeuty
uprzedzającego wystąpienie „zła” zdrowotnego i przesuwają‐
cego w czasie terapię farmakologiczną i operacyjną [23].
Posiadanie świadomości i umiejętności dbania o zdrowie
jest obowiązkiem każdego obywatela, do którego należą
decyzje i wybory związane z funkcjonowaniem w kulturze
zdrowotnej. Potwierdzenie tego znajdziemy we wszystkich
edycjach Narodowych Programów Zdrowia, również
w obecnie obowiązującym. Działania i strategie opisane
w NPZ 20162020 „mają na celu poprawę świadomości
społeczeństwa
na
temat
znaczenia
prawidłowo
zbilansowanej diety oraz korzyści z podejmowania
regularnej aktywności fizycznej w prewencji chorób
cywilizacyjnych” [24]. Wyposażanie społeczeństwa
polskiego w kompetencje zdrowotne w teoretycznym
i praktycznym wymiarze jest realizowane od 1999 roku
kiedy to w podstawie programowej znalazła się ścieżka
edukacyjna „edukacja prozdrowotna”. Natomiast w 2002
roku zobowiązano wszystkie typy polskich szkół do opra‐
cowania szkolnych programów profilaktyki zagrożeń zdro‐
wia, co umocniło pozycję edukacji zdrowotnej w szkole
[25, 26]. Od tego czasu polska szkoła wspomaga rodziców
w edukacji zdrowotnej, promocji zdrowia i profilaktyce za‐
grożeń zdrowia dzieci i młodzieży, a jednocześnie kształci
obywateli wyposażonych w kompetencje zdrowotne. Kolej‐
ną zmianę w szkolnej edukacji zdrowotnej wprowadzono
w 2008 r., kiedy to zastąpiono ścieżki zdrowotne progra‐
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The thesis made by Osiński was supported with the results of rese‐
arch of multiple authors who presented the effectiveness of the work
of a physical therapist preventing the occurrence of the health “evil”
and delaying the need for pharmacological and surgical therapy [23].
The awareness of and skills for looking after our health is an
obligation of every citizen making decisions and choices
associated with functioning in the health culture. This is
confirmed in all the editions of the National Health Programs,
including the current one. The activities and strategies
described in the 20162020 National Health Program “serve to
improve the awareness of the society on the significance of
a properly balanced diet and of the benefits of regular physical
activity in prevention of diseases of affluence” [24]. The
Polish society has been provided with health competences, in
theoretical and practical terms, since 1999, when the “pro
health” attitude was included in the curriculum. In turn, in
2002, Polish schools of every type were obliged to develop internal
programs of preventive treatment of health threats, which
consolidated the position of health education at school [25, 26].Since
that time, Polish school have been supporting parents in health
education, promotion of health and prevention of threats to the health
of children and youth, while educating citizens and equipping them
with health competences. Another change in the school health
education was introduced in 2008, when health paths were replaced
with a crosscurricular program, which was consistent with the
distributed model recommended by the WHO [27]. Another new
solution was assigning physical education with a leading role in that
distributed model of health education, and making physical education
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Aktywność fizyczna u pacjentów z hemodializą na
oddziale dializ w szpitalu w Värnamo
Physical activity in hemodialyzed patients of the hospital in Värnamo
Celina Łupińska(A,B,C,D,E,F,G)
Oddzial Dializ, Samrehab, Szpital Värnamo, Szwecja / Dialysis Ward, Samrehab, Värnamo Hospital, Sweden

Streszczenie
Wstęp. U pacjentó w z niewydolnoś cią nerek dochodzi do obniż enia aktywnoś ci izycznej. W dalszej kolejnoś ci prowadzi to do:
osłabienia mięś ni, pogorszenia tolerancji wysiłku, pogorszenia pracy hemodynamicznej serca i układu krąż enia. Ulega
obniż eniu samopoczucie chorych. Pacjenci zakwali ikowani do hemodializy (HD) poddawani są zabiegowi od 3‑5 dni
w tygodniu. Sam zabieg, ze względu na czas jednorazowej hemodializy (od 3‑5 h) stanowi znaczne obciąż enie dla pacjentó w.
Cel. Celem pracy było pokazanie jakie pozytywne efekty moż na uzyskać u pacjentó w z hemodializą poprzez regularną
aktywnoś ć izyczną.
Materiał i metody. Badaniem objęto 23 pacjentó w powyż ej 18 lat. Dwó ch pacjentó w odmó wiło brania udziału w badaniach
a u 8 wykonanie wszystkich testó w było niemoż liwe ze względu na wspó łistniejące choroby: infekcje, arytmię serca, problemy
z przetoką, amputacja koń czyny dolnej. Pozostali 13 (57%) pacjentó w zostało poddanych testom na siłę mięś niową, kondycję
oraz na ró wnowagę przed rozpoczęciem regularnego indywidualnego treningu przed/w czasie hemodializy dopasowanego
indywidualnie do pacjenta.
Wyniki. U pacjentó w z przewlekłą niewydolnoś cią nerek, któ rzy poddawani są regularnemu zabiegowi hemodializy, po
zakoń czeniu 6 miesięcznego regularnego treningu, 3 razy w tygodniu, gdzie długoś ć i intensywnoś ć treningu została dobrana
indiwidualnie, zaobserwowano istotne polepszenie kondycji u 6 (46%) pacjentó w siły mięś niowej koń czyn dolnych u 8 (61%)
pacjentó w, siły mięś niowej koń czyn gó rnych u 6 (46%) pacjentó w oraz ró wnowagi u 4 (31%) pacjentó w.
Wnioski. U pacjentó w z niewydolnoś cią nerek na oddziale dializ w szpitalu w Vä rnamo poddawanym regularnemu zabiegowi
hemodializy minimu 3 razy w tygodniu, któ rzy rozpoczęli regularny trening/aktywnoś ć izycyną przed/w czasie zabiegu
hemodializy,zaobserwowano polepszenie ich kondycji izycznej, siły mieś niowej nó g i ramion oraz ró wnowagi.
Słowa kluczowe:
niewydolnoś ć nerek, hemodializa,aktywnoś ć izyczna
Abstract
Introduction. Patients with kidney failure engage in less physical activity. This leads to reduced muscle strength, exercise
tolerance, and hemodynamic activity of the heart and the cardiovascular system. Such patients also experience a decreased
sense of well‑being. Patients who are quali ied for hemodialysis (HD) undergo treatment 3‑5 times a week. Due to the lengthy
nature of the procedure (each session takes about 3‑5 hours), it can be a heavy burden for the patients.
Purpose. The purpose of the study was to demonstrate the positive effects of regular physical activity in hemodialyzed patients.
Materials and methods. 23 adult patients (over 18 years old) were included in the study. Two patients did not give their
consent to participate, and 8 were excluded due to comorbid conditions (infections, arrhythmia, istula complications, lower
extremity amputation), as they were unable to undergo all of the tests. The remaining 13 patients (57%) were tested for
muscle strength, physical itness, and balance. The tests were conducted before the start of a regular, individual physical
training regimen and were administered before / during hemodialysis.
Results. In patients with chronic kidney failure who were undergoing regular hemodialysis at the time of the study, signi icant
improvement in physical itness (6 patients, 46%), lower extremity muscle strength (8 patients, 61%), upper extremity muscle
strength (6 patients, 46%), and balance (4 patients, 31%) was observed after a six‑month long physical training regimen, with
training sessions of individually adjusted length and intensity conducted 3 times a week.
Conclusion. An improvement in physical itness, lower and upper extremity muscle strength, and balance was observed in
patients with kidney failure, who were treated regularly at the dialysis ward of the hospital in Vä rnamo (dialyzed at least 3
times a week), and who participated in a regular physical activity training before/during hemodialysis.
Key words:
kidney failure, hemodialysis, physical activity
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Introduction
Chronic kidney disease is defined as any damage to kidney
tissue that lasts longer than 3 months. The presence of kidney
damage can be determined through a number of abnormalities:
 in urine samples (proteinuria or hematuria),
 in kidney imaging (e.g. cysts),
 a decrease in glomerular filtration rate (GFR) below 60
milliliters / minute.
On the basis of the GFR (calculated from a blood creatinine test,
and adjusted for age, body mass, and gender), five stages of
chronic kidney disease can be distinguished (Table 1):

Table 1. Five stages of chronic kidney disease
Stadium
Stage

Nazwa opisowa /
Descriptive name

GFR (ml/min)

1.

Kidney disease with normal GFR

2.

Mild loss of function

6089

3.

Moderate loss of function

3059

4.

Severe loss of function

1529

5.

Kidney failure

< 15

≥ 90

The most common causes of chronic kidney disease include:
diabetes, glomerulonephritis, and damage to the kidney due to
chronic high blood pressure [1].
Kidney failure is a condition, in which the kidneys lose their
ability to effectively remove waste products and excess water
from the organism and to regulate homeostasis.
Kidney damage can be treated with pharmacological
interventions and diet, but it cannot be reversed. When kidneys
lose most of their function or stop functioning at all, there are
only two possible solutions: 1. lifeextending dialysis sessions
(hemodialysis HD or peritoneal dialysis PD) 2. kidney
transplantation. The common symptoms of chronic kidney
failure include: physical and mental fatigue, hypertension,
itching, vomiting (followed by loss of appetite and reduction in
body mass), cramping in the lower extremities, muscle wasting
and muscle loss [1]. Gradual loss of kidney function is
accompanied by a decline in physical fitness.
According to Ståhle and Yrkesföreningar, a regular physical
training regimen (at least 3 times a week for a period of 36
months), administered in early stages of kidney disease (GFR
<60 ml/min), preferably before dialysis onset, and under the
supervision of a physical therapist can help to prevent a decline
in physical fitness in patients with kidney failure, even allowing
them to maintain a normal level of physical fitness and muscle
strength [1, 2]. The first effects of training can be observed after
three months [2, 3, 4, 5, 6]. In patients who started undergoing
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dialysis, the first effects can be observed after 6 months of
regular physical exercise [2, 5, 7, 8].
Regular physical training is thus a crucial part of any
comprehensive treatment program for kidney failure. Examples
of recommended types of physical activity that the patients can
engage in without any supervision include cycling, walking,
stair climbing, and strength training [1].
The benefits of regular physical exercise include:
• increased physical fitness,
• increased number of capillaries and mitochondria in skeletal muscles,
• lower blood pressure [5],
• lower risk of cardiovascular diseases,
• improved muscle strength and endurance [9],
• improved overall physical fitness,
• lower risk of depression and milder symptoms after
depression onset [10],
• lower risk of diabetes,
• greater chance of maintaining functional fitness of the
osteoarticular system,
• improved quality of life with regard to overall health and
functional independence in activities of daily living [11,12].
A generally recommended physical training regimen for
patients with kidney failure can include [1]:
• Physical fitness training: brisk walking, stationary bicycle workout,
3 times a week, 60 minutelong sessions, medium intensity 4059%
VO2max, RPE 121, high intesity: 6089%VO2max* RPE 1417**.
• Strength training: machine exercises in sequence or individual
weight training with dumbbells, 3 times a week, 12 sets, 810
repetitions each, 80% 1 RM***.
• Functional training (fitness, balance) on a balance pad, stair
climbing, standing up and sitting down exercises, 3 times
a week, RPE 1315.
* VO2max = maximal oxygen consumption
** RPE = Borgs Ratings of Perceived Exertion
*** RM = repetition maxium, 1 RM is the maximum amount of weight that a patient can
lift for one repetition

Materials and methods
A permission of the Dialysis Ward and the Samrehab
Rehabilitation Ward in Värnamo was obtained before
conducting this study. All of the patients gave their informed,
oral consent to participate.
Between fall 2010 and spring 2011, all of the patients of the
dialysis ward of the Värnamo hospital in southeast Sweden
were invited to participate in the study. The level of
participation was determined through an oral interview and
a survey. In total, 28 patients were interviewed. All of the
patients were adults (over 18 years of age) diagnosed with
chronic kidney disease who had been undergoing hemodialysis
for at least 6 months but no longer than 5 years at the time of
the study, and whose condition allowed for their participation
(determined by consulting the attending nephrologist). The
exclusion of 5 patients (18%) was the result of: overall poor
health, serious cardiovascular conditions, severe sight
impairment / blindness, musculoskeletal disorders, lower
extremity amputation or using a wheelchair. 23 patients were
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initially qualified for participation in the study (82%), with 8
women and 15 men, including 2 male patients who did not give
their consent to participate in the study, and 8 who were exclu‐
ded due to comorbid conditions: infections, arrhythmia, fistula
complications, and musculoskeletal disorders that prevented
them from participating in the physical training regimen. The
final group of participants included 13 patients (29,9%), aged
4095 years, living in Värnamo or within 60 km of the city, un‐
dergoing hemodialysis at least 3 times a week for 35 hours
a day. Most of the patients had an arteriovenous fistula on the
arm or the forearm of the nondominant upper extremity.
The study used a custommade testing protocol that included
four tests for assessing fitness, balance, and muscle strength of
upper and lower extremities (Table 2). The tests were
administered by the same physical therapist before and after the
physical training regimen. All of the tests were conducted on
the day, on which the patients were to undergo their regularly
scheduled hemodialysis. The tests were administered before the
HD procedure in a training room and on the hall outside of the
dialysis ward. The patients’ performance was evaluated in
accordance with internationally accepted criteria.
All of the patients who met the inclusion criteria were tested be‐
fore undertaking the individually tailored physical training regi‐
men, 3 times a week over a period of 6 months. The patients
attended exercise sessions before and after their HD procedure.
The physical training regimen included stationary bicycle or
exercise peddler (a rehabilitation tool for leg exercises that can be
used in bed) workout, strength workout with dumbbells or velcro
body weights and a workout DVD with exercises for upper and
lower extremities and core muscles, prepared specifically for pa‐
tients who were undergoing hemodialysis in Värnamo. A few pa‐
tients used dumbbells and body weights for lower extremities.
After six months of training, patients underwent the same tests.
Tests
6 minute Walk test [13] – in 6 minutes, the participant covers a di‐
stance of 30 meters as many times as possible at his normal walking
pace. Every second minute, the physical therapist controls the patient’s:
• exertion, as measured by the Borg rating of perceived exertion
scale = RPE scale (620) [14],
• pulse,
• saturation.
Before and after the test the patient reports on their:
• dyspnea, as measured by the Borg CR10 scale (010) [15],
• pain in lower extremities, as measured by the Visual Analogue
Scale VAS (010).
After the conclusion of the test, the physical therapist counts the
distance covered by the patients and also notes down whether
they needed any mobility aids e.g. crutches, walkers or canes.
The test was conducted on a hall in the vicinity of the dialysis ward. The
30 meter walking path was marked and clearly visible to the patients.
Romberg’s test – the patient stands erect with eyes closed, feet
together, barefoot, and with arms crossed. The test is stopped
when the patient:
• maintains the position for 30 seconds,
• opens their eyes before the time elapses,
• loses their balance and changes their initial position [16].
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Standing on one leg – a measure of how long the patient can
stand on one leg, with the other one bent in the knee at a 45 degree
angle. The test is performed barefoot. The test is stopped after the
patient has maintained the position for 30 seconds [17, 18].
Timed Stands Test – the patient stands up and sits down with their
arms crossed 10 times from a seat placed at the height of 45 cm [19].
Immediately after the conclusion of the test, the patient reports
on their lower extremity exertion, as measured by the Ratings of
Perceived Exertion (RPE) scale (620) [14].
Grippit – the test is performed with a dynamometer. The patient stands
erect with the elbow bent at a 90 degree angle. The patient makes two
attempts for each hand, with the best results being recorded [20].
The physical therapist administered all of the tests on the
dialysis ward to each patient individually before their scheduled
hemodialysis procedure. Apart from the 6minute walk test, the
tests were performed barefoot and in regular clothing in
a training room. The 6minute walk test was conducted on
a hall in the vicinity of the dialysis ward. During this test, the
patients were wearing footwear.
All of the tests were performed in accordance with the 1975
Declaration of Helsinki, amended in 1983. The participants
were informed of their right to withdraw from the study at any
stage, without specifying a reason for doing so.

Fig. 1 DVD – training session with 3 kg body weights during hemodialysis
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Fig. 2. Stationary bicycle workout during hemodialysis

Fig. 3. Exercise peddler workout in patient’s bed during hemodialysis
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Table 2. Original testing protocol used in the study
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Results
The following effects were observed in patients with chronic
kidney failure who were undergoing regular hemodialysis at le‐
ast 3 times a week and who regularly attended physical training
sessions 3 times a week before and during their HD procedure:
• overall fitness, determined in the analysis of the results of the
6minute walk test – improvement in 6 patients, no change in 5
patients, and a slight deterioration in 2 patients (Fig. 4),
• balance, determined in the analysis of the results of the
Romberg’s test and the standing on one leg test. – improvement
in 4 patients, no significant change in 9 patients. None of the
patients showed deterioration in balance (Fig. 5).
• lower extremity muscle strength, determined in the analysis of
the results of the Time Stand Test – improvement in 8 patients,
no significant change in 3 patients, and a decrease in 2 patients,
(Fig. 6).
• upper extremity muscle strength, determined in the analysis of
the results of the Grippit test – improvement in 6 patients, no
significant change in 6 patients, and a decrease in 1 patient,
(Fig. 6).
A deterioration in fitness and a decrease in lower extremity
muscle strength was observed in two patients. The 23 week
long break in training due to an infection is the likely cause for
this result.
The results show a great need for further physical training in
HD patients.
The study used internationally accepted tests. When interpreting
the results of the analysis, the study followed the guidelines of
the authors of the tests.

Improvement
No change
Deterioration

Fig. 4. Results of the fitness test
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Improvement
No change
Deterioration

Fig. 5. Results of the balance test

Improvement
No change
Deterioration

Fig. 6. Results of the lower/upper extremity muscle strength test

Discussion
Sweden is one of the leading countries in Europe with regard to using
physical therapy in patients with kidney diseases. Research into this area
started in Sweden in the early 2000s. The studies conducted by Swedish
physical therapists show positive effects of physical therapy in patients
with kidney failure. There are numerous articles and books based on cli‐
nical research, published both in Swedish and English. The most promi‐
nent physical therapists conducting research in this area include:
Susanne Heiwe, working with kidney failure patients at the Karolinska
University Hospital in Stockholm, Elisabeth Brodin, working at the dia‐
lysis and kidney transplantation ward of the Sahlgrenska University Ho‐
spital in Gothenburg; Eva Maria Wiberg, working at the dialysis and
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kidney transplantation ward of the Skåne University Hospital in Lund,
and Naomi Clyne, a physician working at the same hospital. The stu‐
dies they conducted show that, regular physical exercise, 3 times
a week for at least 12 weeks, performed individually or in groups, si‐
gnificantly improves overall physical fitness, increases muscle
strength and mass, reduces the risk of cardiovascular disease, decre‐
ases blood pressure, and improves functional fitness in activities of
daily living [2, 5, 6]. Based on the clinical research they conducted,
Susanne Heiwe, Elisabeth Brodin, Susanne Andersson, and Gunilla
Hallste have drafted and published the national guidelines for physical
therapists on treating patients with kidney failure, patients who are un‐
dergoing HD or PD, and patients after kidney transplantation in Swe‐
den [21].
There are no studies demonstrating positive effects of physical tra‐
ining on muscle strength or fitness after only one exercise session.
Physical training is also crucial for patients after kidney transplantation
and patients on transplant waitlists, as reported by Nielens et al. [22].
Every major hospital in Sweden has a dialysis ward. Most of the‐
se wards employ a physical therapist, who prepares individual
training programs for patients, helps them stay motivated, and
administers tests.
This study has shown that a 6month long physical training regi‐
men helped many of the patients improve their physical fitness,
upper and lower extremity muscle strength, and balance. Similar
findings were reported by other researchers.
Clinical studies conducted by Kauidi, Vergoulas, Headley, Ger‐
main, De Lima MC, Pelliyyaro, Thome have provided evidence
for the positive effects of physical training on depression and qu‐
ality of life in HD patients [10, 11, 12, 23, 24, 25, 26].
Hence, it seems beneficial to maintain regular physical exercise
in patients with chronic kidney failure who are undergoing regu‐
lar hemodialysis and to further monitor their performance with
tests discussed in this paper.
Seminal papers on the effects of inhome physical therapy in pa‐
tients with kidney failure and on the impact of physical activity on
the quality of life in this patient group have also been published by
Polish physical therapists and physicians (e.g. Katarzyna Chojak
Fijałka, Marian Klinger, Marusz Kusztel). Studies conducted by
Korabiewska, Lewandowska, and Juskowa have also shown posi‐
tive effects of physical exercises and emphasize the need for such
therapy methods in patients after kidney transplantation [27].
Conclusions
1. Physical training, and especially strength and fitness training,
in patients with chronic kidney failure who were undergoing
regular hemodialysis (GFR < 10 ml/min) and who performed
exercises 3 times a week over a period of 6 months, yields
positive effects with regard to muscle strength and overall fitness.
2. Improving balance reduces the risk of falling and its
consequences i.e. bone fracture.
3. This allows the patients to maintain a good quality of life and
functional independence – the ability to perform activities of
daily living without the aid of other people and occasionally
with the use of mobility aids such as crutches or walkers.
4. The patients’ attitude towards exercise during HD was very
positive, as previously they frequently fell asleep during the
procedure and this often resulted in poorer sleep at night. The
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