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Abstract
Introduction: The aim of this study was to examine the effect of yoga on heart rate
variability in patients with breast cancer in an outpatient rehabilitation program.
Material and methods: Eighty-four patients with breast cancer were eligible for this
study. After the exclusion of 7 women, 77 participants were randomly allocated to a yoga
exercise program (group A, n=33) and Pilates exercise program (group B, n=44). Heart
rate variability parameters were evaluated at baseline, after six and twelve months of
yoga exercises.
Results: After twelve months of performing yoga exercises, standard deviation of the
normal-to-normal intervals (SDNN) improved by 5.53 ms (p<0.001), square root of the
mean of the squared differences between adjacent normal RR interval (RMSSD) improved by 4.91 ms (p<0.01), total power (TP) improved by 279.78 ms2 (p<0.001), very
low frequency (VLF) improved by 109.76 ms2 (p<0.01), low frequency (LF) improved
by 88.38 ms2 (p<0.01), high frequency (HF) improved by 77.60 ms2 (p<0.05), and stress
index (Si) improved by 137.24 c.u. (p<0.01). Based on the results after 12 months, women in group A showed significantly better results compared to group B in SDNN by 3.28
ms (p<0.05), RMSSD by 3.34 ms (p<0.05), TP by 170.33 ms2 (p<0.05), HF by 64.33
(p<0.05), and Si by 56.49 c.u. (p<0.05).
Conclusions: Performing the yoga exercise program resulted in an increase of the
parasympathetic and baroreflex effects on the cardiovascular system and a decrease in
the tonic effects of the sympathetic nervous system. Yoga should be considered as an
effective tool in normalizing the functional state of the autonomic nervous system.
Key words:

breast cancer, heart rate, pilates, yoga

Introduction

There is a growing body of research that
emphasizes the important role of heart rate
variability (HRV) in reflecting the balance between
the sympathetic and parasympathetic nervous
email:

system [1-6]. Heart rate variability is a simple and
informative indicator of autonomic dysfunction
and predictor of cardiovascular pathology [7-10].
Heart rate variability reflects the activity of the
cardiovascular system, regulation mechanisms
of the whole organism, as well as the individual’s
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emotional state. The findings of Lee et al. [11]
indicate that HRV analysis could be used as
a prognostic factor and survival in patients with
breast cancer. The importance of assessing HRV in
this population is due to the close association with
adverse surgical effects and autonomic dysfunction
in breast cancer survivors. Furthermore, assessment
HRV has become an efficient test of woman’s cancer
rehabilitation [3,4].
High rates of cardiovascular diseases in patients
with breast cancer are associated with the excessive
activity of the sympathetic nervous system.
Specific cancer therapies have a great impact on
autonomous regulation of cardiac rhythm, which
reflects the slightest changes in organism [6,8-10].
Physical activity is increasingly recognized as
effective method of reducing cardiovascular risk
and improving autonomic modulation for patients
who survived cancer.
A growing body of research demonstrates the
benefits of yoga exercises for improving mental
and physical health in patients with breast cancer.
This research suggests that yoga exercises can be
an effective tool for relieving fatigue, arm pain,
improving sleep disturbance and fitness outcomes

in patients with cancer [12-19]. However, the impact
of yoga’s effects on HRV in breast cancer survivors
is not well understood. Most of the current Pilates
studies are primarily focused on the impact on
fitness, shoulder range of motion, upper extremity
circumference, and quality of life in patients with
breast cancer [20-22]. Therefore, the question of
the effect of Pilates on HRV also requires further
investigation.
Consequently, the effects of yoga and Pilates on
autonomic dysfunction in patients with breast cancer
performed in a rehabilitation setting is relevant.
Material and methods

This research received approval from the
Khortytsia National Academy and followed the
tenets of the Declaration of Helsinki. Comprehensive
sociodemographic characteristics of patients are shown
in Table 1. There were no baseline differences between
the studied groups. The focus on women aged between
50 and 60 years was used, because of the incidence of
breast cancer is highest in this age category.
CONSORT flow diagram is presented at figure 1.

Tab. 1. Sociodemographic and treatment-related characteristics of study participants
Characteristics
A (n=30)
B (n=40)

A (n=30)

B (n=40)

Age, (M±SD)

59.10±1.37

59.40±1.24

>0.05

29 (97%)

38 (95%)

>0.05

Race

Groups

White, n (%)
Black, n (%)

Married/committed relationship, n (%)
High school graduate, n (%)
College graduate, n (%)
Post-graduate, n (%)

p

1 (3%)

2 (5%)

>0.05

28 (93%)

36 (90%)

>0.05

16 (53)

20 (50%)

>0.05

13 (43%)

18 (45%)

>0.05

1 (3%)

2 (5%)

>0.05

24.11±0.38

24.20±0.44

>0.05

Radiotherapy, n (%)

27 (90%)

38 (95%)

>0.05

Chemotherapy, n (%)

3 (10%)

2 (5%)

>0.05

Surgery type (mastectomy by Madden), n (%)

30 (100%)

40 (100%)

>0.05

Time since treatment completion, months (M±SD)

5.13±2.87

5.13±2.79

>0.05

Stage 1, n (%)

9 (30%)

14 (35%)

>0.05

Stage 2, n (%)

21 (70%)

26 (65%)

>0.05

Body mass index, kg/m2, (M±SD)
Treatment

Cancer Stage
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Assessed for eligibility (n=84)
Excluded (n=7)
Not meeting inclusion criteria (n=6)
Deelined to participate (n=1)

Enrollment

Randomized (n=77)

Allocation

Allocated to the Pilates exercise
interventions, Group B (n=44)
• Received allocated intervention (n=44)
• Did not receive allocated intervention
(n=0)

Allocated to the Yoga exercise
program, Group A (n=33)
• Received allocated intervention
(n=33)
• Did not receive allocated
intervention (n=0)

Follow-Up
Discontinued intervention (n=4)
• Became ill, dropped out of the study
and did not complete
2 month intervention

Discontinued intervention (n=3)
• Became ill, dropped out of the study
and did not complete
2 month intervention

Analysis
Analysed (n=30)
Excluded from analysis (n=0)

Analysed (n=40)
Excluded from analysis (n=0)

Fig. 1. CONSORT flow diagram

Eighty-four patients with breast cancer were
eligible for this study. The inclusion criteria were
as follows: 50–60 years of age, recent history
of modified radical mastectomy, 6 months after
breast cancer surgery, body mass index no more
than 25 kg/m2, consent to participate in the study.
Exclusion criteria consisted of women with bilateral
mastectomy, chronic obstructive lung disease,
metastases, ischemic heart disease, III stage of
breast cancer.
After the exclusion of 7 women, 77 participants
were randomly allocated to a yoga exercise program
(group A, n=33) and Pilates exercise program (group
B, n=44). We used Pilates for control group B since
there was some research about the effect on HRV
in patients with breast cancer. Heart rate variability
parameters were evaluated at baseline, after six
and twelve months of yoga exercises. 7 women
did not complete the interventions and dropped
out. Attendance rate of the sessions in group A was

92%, in group B was 90%. Finally, 30 women of
group A and 40 women of the group B completed
the intervention and were analyzed. There were no
baseline differences between the two intervention
groups.
Short-term recordings of the beat-tobeat intervals were used to obtain the following HRV
parameters: SDNN (standard deviation of the
normal-to-normal intervals), RMSSD (square root
of the mean of the squared differences between
adjacent normal RR interval), TP (total power), VLF
(very low frequency), HF (high frequency), LF/HF
ratio, SI (stress index) [23]. HRV indicators were
assessed with the electrocardiographic complex
KARDIOLAB (Scientific and Technological
Centre of Radio Electronic Medical Equipment and
Technologies XAI-Medica of the National Aerospace
University, Kharkiv, Ukraine, registration certificate
number 6037/2007, conformity certificate number
UA-MI/2p-2765-2009).
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Data recorded (mean, and standard error of the
mean) were analyzed using Statistica for Windows
(version 8.00). Data was evaluated for normality
assumption, homogeneity, and occurrence of
extreme scores before concluding analysis. The
distribution of the data recorded was tested using the
Shapiro-Wilk test. This analysis was performed as
preliminary measure before parametric calculations
of the analysis of difference. Dependent T-tests
were used to analyze HRV parameters in one
group between baseline and post-intervention.
Independent sample t-tests were used to compare
post-intervention HRV parameters between two
groups of women.
Group A attended three Yoga exercises sessions
per week for twelve months. The components
of yoga exercise program were based on the
patients’ individual baseline functional state of the
cardiovascular system (FSCS) that was classified as
average, lower-than-average and low level by the
following form [24]:
FSCS=1,778-0,006×(50+10×(A-58,97)/5,47))0,012×(50+10×(HR-73,38)/8,98)) +
+ 0 , 0 9 9 × ( 5 0 + 1 0 × ( M B V- 3 , 3 5 ) / 0 , 6 3 ) ) 0,076×(50+10×(LVW-4,09)/ 0,79)),
in which FSCS – functional state of the
cardiovascular system;

A – age, years;
HR – heart rate, beats/min;
MBV – minute blood volume, l/min;
LVW – left ventricular work, kgm;
1,778 – absolute term of regression;
0,006; 0,012; 0,099; 0,076 – multiple regression
coefficients;
58,97; 5,47; 73,38; 8,98; 3,35; 0,63; 4,09; 0,79 –
constant coefficients.
Proposed yoga exercise program for patients with
breast cancer also differentiated depending on the
duration and intensity of the session, the number of
exercise repetitions, as well as their percentage. The
breathing exercises performed with an emphasis
on a long exhalation and were coordinated with
movements. The duration of asana retention, its
complexity and number of repetitions was different
depending on the level of the functional state
of the woman. Exercise intensity was gradually
increased from low to moderate. Women constantly
concentrated on their own feelings while doing the
exercises. Respiratory exercises were performed in
stable sedentary poses that allowed to concentrate
attention on the act of breathing. The general
structure and content of yoga-therapy exercises for
women with different levels of functional state of
cardiovascular system is given at Figure 2.

Fig. 2. Structure and content of yoga program for breast cancer patients
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Group B participated in Pilates exercises 3 times
per week for twelve months. Aggregated time of
Pilates also depended on the functional state of
the cardiovascular system and lasted from 40-45
minutes at the adaptation rehabilitation stage to
1 hour at training stage. The intensity was varied
from 40-45% to 60-70% of reserve heart rate.
Heart rate was monitored using Polar in both
interventions. The Pilates program included active
and passive stretching, exercises for good posture,
and resistive exercises, with their intensity related
to the cardiovascular functional status. Resistance
and flexibility exercises targeted at all major
muscle groups. All exercises were performed with
musical accompaniment and clearly showed by
physiotherapist.
Pilates mat work was the most important part of
the session for women at adaptation and training
stages. It was necessary for the formation of initial
Pilates skills, principles and successful task solution
in patients with breast cancer.
Results

The dynamics of HRV parameters in group A is
shown in Table 2 during the outpatient rehabilitation.
Based on the results of the six-month monitoring,
it was found that the yoga intervention resulted
in a significant improvement in autonomous
modulation.
Tab. 2. Dynamics of HRV indicators in group A during outpatient rehabilitation
Indicator

Baseline data

Duration of rehabilitation
six months

twelve months
26.72±1.17•••

SDNN (ms)

21.19±1.08

23.60±1.04**

RMSSD (ms)

18.59±1.50

21.64±1.18

23.50±0.99••

TP (ms2)

440.91±42.08

541.96±45.82**

720.69±61.93•••

VLF (ms2)

113.29±18.02

160.32±14.19*

223.05±27.93••

LF (ms2)

167.92±20.33

179.92±21.61

256.30±27.47••
236.56±22.57•

HF (ms )

158.96±22.44

199.29±21.67

LF/HF (c.u.)

1.82±0.33

0.98±0.10**

1.35±0.19

Si (c.u.)

361.80±32.21

265.36±17.22**

224.56±18.66••

2

Notes: * – р<0,05; ** – р<0,01; compared with the baseline data;
• – р<0,05; •• – р<0,01; ••• – р<0,001 compared with the baseline data

Analysis of HRV showed that SDNN intervals
significantly improved by 2.41 ms (p<0.01), TP
improved by 101.05 ms2 (p<0.01), VLF improved by
47.03 ms2 (p<0.05), and Si improved by 96.44 c.u.
(p<0.01). Dynamics of spectral indicators in group
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A showed an increase in TP, but changes for spectral
components were different. The structure of HRV was
characterized by an increase in overall variability due
to preferential growth of VLF component and a slight
increase of HF and LF parameters. Sympathicotonia
reduction was indicated by a decrease in LF/HF ratio
by 0.84 c.u. (p<0.01).
After twelve months of performing yoga, the
above mentioned parameters of HRV also changed
significantly: SDNN improved by 5.53 ms (p<0.001),
RMSSD improved by 4.91 ms (p<0.01), TP
improved by 279.78 ms2 (p<0.001), VLF improved
by 109.76 (p<0.01), LF improved by 88.38 ms2
(p<0.01), HF improved by 77.60 (p<0.05), and Si
improved by 137.24 c.u. (p<0.01). Dynamics of
overall activity of the autonomic effect on the heart
rate was characterized by a significant increase in all
spectral components (VLF, LF and HF).
Tab. 3. Dynamics of HRV indicators in group B during outpatient rehabilitation
Duration of rehabilitation

Indicator

Baseline data

six months

twelve months

SDNN (ms)

21.30±1.08

23.36±1.07

23.44±1.19

RMSSD (ms)

19.46±1.96

17.77±1.05

20.16±1.08

TP (ms2)

436.91±41.04

545.71±30.36*

550.36±41.02

VLF (ms2)

98.74±12.35

211.01±30.54**

150.73±32.46

LF (ms2)

161.94±14.96

191.61±20.50

227.36±36.43

HF (ms2)

173.79±32.76

143.09±14.74

172.23±20.65

LF/HF (c.u.)

1.82±0.25

1.69±0.31

1.49±0.22

Si (c.u.)

351.85±25.53

290.72±19.86

281.05±17.69•

Notes: * – р<0,05; ** – р<0.01 compared with the baseline data;
• – р<0.05 compared with the baseline data

Women of group B showed a substantial increase
TP by 108.80 ms2 (p<0.05) due to preferential
growth of VLF by 112.27 ms2 (p<0.01) after 6-month
performing of Pilates exercises (Table 3). A significant
decrease was observed in Si by 70.80 c.u. (p<0.05),
which indicated an exertion reduction of regulatory
processes after 12 months of Pilates training.
Women of group A showed significantly better
results compared to group B in SDNN by 3.28
ms (p<0.05), RMSSD by 3.34 ms (p<0.05), TP by
170.33 ms2 (p<0.05), HF by 64.33 (p<0.05), and
Si by 56.49 c.u. (p<0.05) after 12 months (table 4).
In general, the beneficial effect of yoga exercises
on autonomic regulation was characterized by an
increase of the parasympathetic and baroreflex effects
on the cardiovascular system and a decrease in the
tonic effects of the sympathetic nervous system.

Tetiana Odynets, Yuriy Briskin, Valentina Todorova, Valeria Tyshchenko, Olha Bondarenko
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Tab. 4. Comparison of HRV indicators between the group A and group B during outpatient rehabilitation
Indicator

six months

twelve months

group A

group B

group A

group B

SDNN (ms)

23.60±1.04

23.36±1.07

26.72±1.17

23.44±1.19•

RMSSD (ms)

21.64±1.18

17.77±1.05*

23.50±0.99

20.16±1.08•

TP (ms )

541.96±45.82

545.71±30.36

720.69±61.93

550.36±41.02•

VLF (ms2)

160.32±14.19

211.01±30.54

223.05±27.93

150.73±32.46

LF (ms2)

179.92±21.61

191.61±20.50

256.30±27.47

227.36±36.43

HF (ms2)

199.29±21.67

143.09±14.74*

236.56±22.57

172.23±20.65•

LF/HF (c.u.)

0.98±0.10

1.69±0.31*

1.35±0.19

1.49±0.22

Si (c.u.)

265.36±17.22

290.72±19.86

224.56±18.66

281.05±17.69•

2

Notes: * – р<0.05 compared data between groups for six months; • – р<0.05 compared data between groups for twelve months

Discussion

This study demonstrated the significant impact of
yoga exercises can have on improving the functional
state of autonomic nervous system in patients with
breast cancer.
Based on the results after 12 months of
participating, it was found that Yoga exercise
intervention was a more valuable and effective tool
than Pilates for increasing overall HRV, especially
of the parasympathetic nervous system.
The results agreed with recent studies that patients
with breast cancer present with dramatically low
HRV values [2,6,8,10,11] and that regular physical
exercise is considered as effective tool for enhancing
autonomic function and balance [3,4].
Previous studies [13,15,25] have been focused on
the effects of yoga on reducing fatigue, depression
and stress in patients with breast cancer.
A number of studies have investigated different
yoga breathing patterns and meditative practice on
HRV in healthy volunteers [25-28], but information
about effects of yoga on autonomic regulation in
patients with breast cancer is almost absent.
Unique to this study, we considered the current
level of the functional state of cardiovascular
system of our participants in the proposed yoga
exercise program. The prescribed yoga program

for our participants with breast cancer also varied
depending on the duration and intensity of the
session, the number of exercise repetitions. The
combination of various asanas technique, breathing
exercises and relaxation modes had a great impact
on the autonomic function and balance in patients
with breast cancer. The findings obtained in the
current study demonstrated the benefits of longterm yoga practice in reducing stress and increasing
overall HRV in patients with breast cancer.
Despite these strengths, the current research also
had some important weaknesses. HRV analysis
was analyzed only by short-term indicators and
differences in emotional condition of women could
have an impact on the obtained results. Further
studies are needed to investigate the effectiveness
of yoga on HRV parameters in heterogeneous
population.
Conclusions

Performing the yoga exercise program resulted in
an increase of the parasympathetic and baroreflex
effects on the cardiovascular system and a decrease
in the tonic effects of the sympathetic nervous
system. Yoga should be considered as an effective
tool in normalizing the functional state of the
autonomic nervous system.
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Abstract
Introduction: The foot is an important element of the human motor system. It is a single mechanism of propulsion and amortisation. Sports people, football players in particular, are especially prone to limb loading. In this discipline, the first contact with the sport
as well as training begin at a very young age. In order to prevent traumas and injuries
among young players, it is important to assess their foot arch.
Material and methods: A group of 30 players aged 13-18 who played football at the
Progres Sports Academy in Cracow and at the lower- and upper-secondary schools in
Cracow under the patronage of Marcin Gortat were tested. The tests involved the podoscopic evaluation of both feet, the test of both feet on a tensometric mat and a survey. To
assess the longitudinal foot arch, Clarke’s angle was applied in the authors’ own tests.
The transverse arch was evaluated using the Wejsflog index.
Results: For the overwhelming majority of the persons tested, the most common type
of longitudinal arch was flat foot. Only a scant minority had a tendency towards hollow
foot. The most common injuries among the examined footballers included muscle pulling and tearing as well as sprains and overloading. Most players suffered injuries of
thigh muscles, knee joints, tarsal joints and feet.
Conclusions: It was confirmed that there was a significant correlation between the
intensity of training and the frequency of injuries.
Key words:

flat foot, injuries, football, foot diseases

Introduction

The issue concerning the build and performance
of the foot has been debated in numerous scientific
publications for many years. Feet are one of the
most important elements of the human motor
system responsible for amortisation, endurance
when maintaining a standing position for a long
time and a strong take-off while walking and
running [1]. Assessing foot arch is crucial in terms
of diagnostics, particularly in the puberty period.
email:

Some deviations from proper foot arch are reflected
in the pathogenesis of diseases developing in other
parts of the body [2].
In contemporary sport, injuries are a common
phenomenon and difficult to avoid even in the case
of recreational physical activity [3]. Particular
attention should be paid to youth, especially football
as they are prone to excessive loads of the lower
extremity musculoskeletal system. The formation
of the foot arch in football players is determined by
a wide range of factors such as body mass, type of
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footwear, the surface on which training sessions are
held and training loads [4,5].
Undoubtedly, football is the most popular and
most widespread team sport in the world. The
Polish Football Association (PFA) has 530000 male
players and 8000 female players registered [6].
According to the literature, the number of injuries
in this sport is estimated to constitute 50-60% of all
sports injuries. The research carried out on football
players revealed that as many as 97% of players
suffered musculoskeletal system injuries at some
point in their career [4].
The demands that football players have to face
are of particular significance in the case of young
footballers. Initial training in Poland starts at the
age of 8-9 [7]. The cumulating microinjuries and
excessive training loads in a young growing body
may lead to post-injury degenerative changes and
to the recurrence of the injury [7,8]. The form and
intensity of training should be appropriately adapted
to the age and physical capabilities of a child. Many
players are not aware of the disorders of foot build
and functioning and thus, by training regularly
and intensively for competitions, they increase the
severity of the pathology or are conducive to the
occurrence of injury [9]. A complete examination
of all the foot dimensions and arches as well as the
influence of significant factors on its shape will make
it possible to assess the predisposition for injuries
[10,2]. Therefore, the aim of this work was to assess
foot arch and the distribution of foot-to-ground
contact forces in young football players as well as
their influence on the frequency and types of injuries.
Material and method

The study included 30 male football players aged
13-18 (mean age 14.5 years). The group consisted
of 20 boys from the U-15 category from the Progres
Sports Academy in Cracow and 10 players from
the lower- and upper-secondary schools in Cracow
under the patronage of Marcin Gortat. All the
participants (N=30, 100%) had training experience
of more than 5 years.
Among the examined players, mean length of the
left foot was 25.5 cm and of the right foot – 25.3 cm.
Moreover, mean width of the forefoot was measured
and it was 9.5 cm in the case of the left foot and 9.6
cm in the case of the right foot. Mean width of the
hindfoot was 5.8 cm for both feet.
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The study involved a podoscopic assessment
of both feet, an examination of both feet on
a tensometric mat and a survey.
During the podoscopic test, both feet were
assessed simultaneously. Each of the players was
standing on a podoscope with bare feet placed
parallel to each other. A proper body posture was
maintained, upper limbs were held freely along the
trunk. The selected parameters were assessed with
the use of a 2-D podoscan with built-in sensors and
a laptop with special software analysing the image
obtained from the scanner. Owing to the construction
of this equipment, the obtained result was real (1:1
scale) and the software made it possible to record
and store images as well as automatically measure
and compare potential asymmetries and angles [2].
In order to assess the longitudinal foot arch, the
Clarke’s method was applied. The transverse foot
arch was evaluated by means of the Wejsflog index.
A computerized platform (tensometric mat) was
used to assess the distribution of forces on the plantar
side of the foot, which makes it possible to find the
location of excessive loads. After the examination
on the mat, the following measurements were
obtained: centre of gravity location, maximum
support point, the plantar side of the right and left
foot surface expressed in cm2, the distribution of
weight between the two limbs and the distribution
of loads between the left and right leg.
The survey included 26 closed-ended questions
and personal information questions regarding such
data as gender, age, body mass and body height.
The questions referred to the frequency of training
sessions, types and location of injuries and treatment
applied in young footballers. The players responded
to the questions independently after being provided
the survey instructions.
Statistical methods
The statistical analysis was performed with the
use of the STATISTICA 13.1 PL software. The
quantitative analysis included calculations of the
number and percentage of players in particular
sports classes. In order to find correlations between
the variables, chi-square test (χ2) was applied. In the
case of small groups, Yates’s correction or Fisher’s
exact test was applied. The results were significant
when their probability value (p) was lower than the
significance level χ = 0.05 (p < 0.05).
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Results

Descriptive statistics:
podoscopic examination
As far as longitudinal foot arch is concerned, the
most common type found on the basis of the Clarke’s
angle was flat foot (for both legs). The norms for the
Clarke’s angle which were accepted for the players
aged 13 ranged between 32 and 57⁰ for the left foot
and 32-59⁰ for the right foot. In turn, the norms for
the study participants aged 18 ranged from 42⁰ to
54⁰. While analysing the transverse foot arch on the
basis of the Wejsflog index, it was noted that the
largest group of the examined players had a proper
foot arch both in the left and right foot (table 1).
Tab. 1. Type of longitudinal and transverse foot arch in the
examined footballers
increased normal decreased
Longitudinal
foot arch

Transverse
foot arch

Left
foot
Right
foot
Left
foot
Right
foot

flat

N

0

10

0

20

%

0

33

0

67

N

0

12

0

18

%

0

40

0

60

N

0

26

0

4

%

0

87

0

13

N

0

22

0

8

%

0

73

0

27

examination on a tensometric mat
The analysis of the statistical data revealed that
several participants (N=8) had their centre of gravity
moved forward. A slightly lower number of subjects
(N=5) had it moved to the left or forward to the
right (N=4). The remaining study participants had
their centre of gravity moved backward to the right
(N=3), forward to the left (N=3), backward (N=3)
and located in the middle of the support polygon
(N=3). The lowest number of people (N=1) had it
moved backward to the left.
The next variables to be examined were the middle
point of the maximum foot load and the symmetry
of foot load. In over a half of the study participants
(N=16, 54%) had their middle point of the maximum
foot load in the right hindfoot. Considerably fewer
individuals had it in the left hindfoot (N=7, 23%) and
right forefoot (N=6, 20%). It was least common in
the left forefoot (N=1, 3%). In turn, in the case of
foot load symmetry, the largest number of players
loaded their left limb (N=15, 50%). Bearing loads by
the right limb was less common (N=10, 33%). The
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lowest number of the study participants (N=5, 17%)
bore loads symmetrically by the right and left limb.
Another factor investigated in this study was the
distribution of foot-to-ground contact forces. In
some of the study participants (N=12, 40%), larger
loads were borne by the left foot, while a smaller
group (N=6, 20%) bore larger loads on the right foot.
In the remaining participants (N=12, 40%), foot-toground contact forces were distributed similarly.
Finally, the percentage distribution of loads
between the forefoot and hindfoot was analysed.
In the case of the left foot, the largest loads were
noted in the hindfoot (N=17, 57%), while slightly
fewer participants bore loads on the forefoot (N=7,
23%). In turn, the remaining players demonstrated
equal distribution on both sides (N=6, 20%). The
percentage distribution between the forefoot and
hindfoot of the right limb indicated that the largest
group of individuals (N=19, 63%) bore more load
on the forefoot, and less load on the hindfoot (N=8,
27%). A proper equal distribution of loads was
observed least frequently (N=3, 10%).
survey
The first survey question concerned the frequency
of training sessions per week. The majority of the
study participants (N=21, 70%) trained 4 times,
a smaller group of players (N=7, 23%) trained
5 times, while the lowest number (N=2, 7%) trained
6 times a week. None of the participants selected
answers “once”, “twice”, “3 times” or “7 times”.
In the question concerning the duration of one
training session, the majority of the respondents
(N=22, 73%) selected the answer “90 minutes”
and participants (N=8, 27%) choose “more than
90 minutes”. None of the players selected the
answer “45 minutes” or “60 minutes”.
The next question regarded warming up before
the training. The vast majority of the respondents
(N=29, 97%) always did warm-up exercises, while
considerably fewer participants (N=1, 3%) did them
only sometimes. None of the respondents selected
the answer “rarely” or “never” (table 2).
Another question concerned applying stretching
exercises after the training session. Half of the
respondents (N=15, 50%) sometimes did stretching
exercises, while slightly fewer participants (N=12,
40%) did them after every training. In turn, the
lowest number of the study participants (N=3, 10%)
rarely did stretching exercises. Nobody selected the
answer “never”.
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Tab. 2. Implementation of warm-up exercises before the
training and stretching exercises after the training among the
examined players

Warm-up before the training

Stretching after the training

N

%

Always

29

97

Sometimes

1

3

Rarely

0

0

Never

0

0

Always

12

40

Sometimes

15

50

Rarely

3

10

Never

0

0

The next question referred to injuries. The
majority of the study participants (N=26, 87%) had
incurred a sports injury, while the remaining ones
(N=4, 13%) had never experienced that.
In the following question, the respondents were
asked about the location of the injury. The most
common answers included the muscles of the thigh
(N=15, 58 %) and the knee joint (N=11, 43%).
The foot and the ankle joint constituted the same
percentage of all the injuries (N=10, 39%). The
least common injuries were hip joint injuries (N=7,
27%) calf muscle injuries (N=6, 23%).
The next question regarded the type of the
injury that the study participants incurred. The
most common type of injury included a pulled
muscle (N=12, 46%) and muscle strain (N=11,
42%). Sprains (N=10, 39%), overloads (N=9,
35%), abrasions and local hematomas (N=7, 27%)
were slightly less common. Fractures (N=4, 15%)
and inflammations (N=4, 15%) constituted a scant
minority, while the least common injuries included
dislocations (N=3, 12%) and tears (N=2, 8%).
The question concerning the recurrence of the
same injury received more answers that were
positive (N=16, 53%). The remaining respondents
(N=14, 47%) did not incur the same injury again.
Finally, the players were asked about the type of
injury that they incurred due to football. The most
common answers included ankle joint sprains, Achilles
tendon damage and knee joint injury (table 3).
Tab. 3. Type of injury experienced by the examined players
Achilles tendon
injury
N

%

Ankle sprain
N

%

Knee joint
injury

Statistical analysis-correlations
The correlations between the loads borne by
lower limbs and selected factors were examined.
The correlation between the loads borne by lower
limbs and the frequency of injuries among the
examined players was the first correlation to be
assessed. No statistically significant correlations
between the variables were noted either for the left
or for the right limb (table 4).
Tab. 4. Correlation between loads borne by a lower limb and
the frequency of injuries
Chi-square

df

p

Loads borne by the left lower limb
and the frequency of injuries

0.099

df=2

P=0.95152

Loads borne by the right lower limb
and the frequency of injuries

1.533

df=2

P=0.46454

The second correlation under examination was
the correlation between the loads borne by lower
limbs and types of foot arch in the study participants.
The analysis did not reveal statistically significant
correlations between the variables either for the left
or for the right foot (table 5).
Tab. 5. Correlations between loads borne by a lower limb and
foot arch
Chi-square

df

Loads borne by the left lower limb
and left foot arch

3.807

df=2

Loads borne by the right lower
limb and right foot arch

0.988

df= 2

p
P= 0.14907
P=0.60998

The third correlation investigated was the
relation between the number of training sessions per
week and the frequency of injuries among the study
participants. The analysis revealed a statistically
significant correlation between the examined
variables (table 6).
Tab. 6. Correlation between the frequency of training sessions
per week and the frequency of injuries
The frequency of training sessions
per week and the frequency of
injuries

Chi-square

df

p

6.923

df=2

P=0.03139

Discussion

N

Yes

12

46

10

39

11

No

14

54

16

61

15

Football is the most popular sport in the world.
The research conducted by the International
Federation of Association Football (FIFA) in 2006
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indicated that in that period approximately 265
million people played football in the world [11].
Like in the majority of sports, playing football
poses several risks of injuries in players, both during
competitions and when played for leisure.
According to Brito et al. [12], the prevalence of
injuries among players reaches the level of 1.2 to 4.7
per 1000 hours of exposure during a season. Faude,
Robler and Junge [13] indicated that the prevalence
of injuries among players aged 13-19 was at
the level of 1-5 cases per 1000 hours of training.
Leininger, Knox and Comstock [14] reported that
the ratio of injuries connected with age was at the
level of 0.4% among children aged 2-4, 12.3%
among 5-9-year-olds, 49.0% in the age group of
10-14-year-olds and 38.4% among children aged 15
to 18. The study by Żołnikowski et al. [6] revealed
that the largest percentage, i.e. 85% of football
injuries, were incurred by players below 23 years
of age, where under-15-year-olds constituted 45%
of them. Our study revealed that injuries related to
playing football were common and were incurred
by the majority of the examined players.
According to Adamczyk and Luboiński [15], the
most common injuries include pulling a muscle (1047% of the injuries) and ankle joint sprains (28-35%).
Similar conclusions were also drawn by Grzybowski
and Radzioch [16], who examined 339 cases in the
period of 6 years and observed that sprains were the
most common injuries (52.6%). Other injuries were
muscle and ligament damage (20.7%) and abrasions
(17.6%). What is more, injuries usually occurred in
the knee joint (35.7%), ankle joint (21.8%) as well
as thigh (16.7%) and calf (9.9%). According to other
authors, i.e. Hadała et al. [17], the most common
types of injuries included abrasions, pulling and
sprains, while the least common ones were muscle
strains and fractures. The studies also confirmed that
the knee joint (33%) and ankle joint (30%) were the
most common injury locations. Similar results were
obtained in our study. The examined players usually
experienced pulling, strains, sprains and overloads.
They most often regarded thigh muscles, knee joint,
ankle joint and foot.
The lower limb is the most common location of
an injury so, undoubtedly, proper foot build is of
high significance. Each foot dysfunction can lead to
the disorders of the biokinematic chain of the whole
body. Therefore, in terms of prevention, getting to
know correlations between indicators describing
the foot and somatic body features and between
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foot dysfunctions and motor system disorders and
lifestyle diseases is extremely important. Moreover,
performance of feet significantly influences gait
and run quality and affects the results obtained in
numerous sports [18, 2, 19, 20]. Gueen et al. [21]
observed that while running, individuals with flat
feet had their forefoot and midfoot considerably
loaded, due to which they were more prone to
injuries.
According to the results obtained by Grabara [22],
sports training leads to the lowering of longitudinal
and transverse foot arch and toe deformities. Her
results are also similar to the results of research
by Lautor et al. [23], who observed a frequent
occurrence of flat foot and hallux valgus. The
correlation between adaptive changes occurring
in the foot as a result of training and training
experience was also revealed by Farhan et al. [9].
While analysing the longitudinal foot arch with the
use of the Clarke’s angle, it was found that in the
majority of players, both feet were flat. However,
although longitudinal flat foot is a common disorder,
transverse flat foot has not been noted very often.
Disorders in foot build exert a considerable
influence on the frequency of injuries. According
to Williams and McClay [24], players with a lower
foot arch are more prone to soft tissue damage and
knee joint injuries. In our research, no significant
correlations were found between the location
of foot loads and the frequency of injuries and
between loads borne by limbs and foot arches. In
turn, an interesting conclusion can be drawn from
the statistically significant correlation between the
frequency of training sessions and the frequency of
injuries.
The presented results and an attempt at their
interpretation constitute the material that is useful
in assessing feet among young footballers. They
may complete further research directed mainly
at assessing the effects of improper foot build on
the frequency and types of injuries as well as the
influence of load distribution in the area of forefoot
and hindfoot on the type of foot arch.
Conclusions

1. Flat foot was the most common type of
longitudinal foot arch among the examined
footballers.
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2. Normal foot was the most common type of
transverse foot arch among the examined
footballers.
3. No correlations were found between foot load
location and the type of longitudinal foot arch.

4. No correlations were revealed between foot load
location and the frequency of injuries.
5. The frequency of training sessions exerted an
influence on the prevalence of injuries in the
examined football players.
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Abstract
Introduction: The rapid aging of the human population is an increasing challenge to
public health. With aging of population, the number of people functionally and cognitively dependent increases. The incidence of lower urinary tract symptoms and urinary
incontinence increases, too.
Material and Methods: The study included 1032 randomly selected women aged
60–80 years living in south-eastern Poland (the Podkarpackie region). For comparative
analysis, we divided this population into two subgroups: I - women with a problem recognized by the doctor considering urinary incontinence (UI) and II - clinical control group
(women without urinary incontinence, WP). The WHODAS 2.0 questionnaire was used
to assess the disability and functioning and WHOQOL-bref to assess the quality of life.
Results: In the studied population of women aged 60-80 years, 14.53% reported urinary incontinence. The global disability level was higher in the UI group in comparison
to WP group (0<0.001). The intensity of disability was highest in domains of activities
of daily life, mobility and social participation. In comparison to women without urinary
incontinence, the UI group women experienced larger effect of their dysfunction on all
domains of quality of life, in particular the psychical health, psychological health and
environment (p<0.001).
Conclusions: The study proves that urinary incontinence has a significant effect on
lowering the quality of life and psychosocial functioning of elderly women living in
south-eastern Poland. The results point to those domains of functioning which require
greatest support. These conclusions communicate a significant message for those who
develop rehabilitation programmes for elderly patients with urinary incontinence.
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Introduction

Aging of societies is currently one of the
most
significant
demographic
processes.
Demographically aged countries are these in which
the percentage of people older than 65 has exceeded
12%. Poland reached this threshold at the beginning
of 1960s [1]. Currently, this percentage in Poland is
13.5%, and by 2050 it will increase to 34.5% [2].
The region of south-eastern Poland has the longest
life expectancy of women - 82.5 years - and it is
longer than the country’s mean (81.5 years) [3].
Aging is the natural process of growing older.
Each person experiences age-related changes based
on many factors which results in weakening the
physiological functions of the body [4]. The degree
of fitness of the elderly depends on many factors,
among other things: aging changes, development
of multiple chronic diseases, lifestyle, as well as
social, environmental and psychological factors [5].
Chronic disorders that can be developed in older age
lead to increasing functional disability, negatively
affect quality of life and social functioning [6].
When societies age, the number of people who
are functionally and cognitive dependent increases
[7]. The incidence of lower urinary tract symptoms
(LUTS) and urinary incontinence (UI) increases,
too [8].
According to International Continence Society, UI
is “a report of any leakage of urine”. It is involuntary
urination, regardless of its quantity and reason, that
happens once a month or more frequently [9]. The
assessment of prevalence of urinary incontinence
across the whole society is difficult due to a variety
of its definitions [10]. Available studies show that the
prevalence of UI in elderly women is between 5%
and 69% [11-13]. There has never been a thorough
study on this issue in Poland. It is estimated, though,
that 5 million Poles suffer from this disorder [14].
Urinary incontinence may lead to lowered selfesteem, increased embarrassment, and social
isolation [15]. It generates considerable social and
economic costs. Approximately 2% of total health
care expenditure, including diagnosis, treatment
and hygiene, is spent on elderly patients with
urinary incontinence [16]. However, the awareness
of elderly people about the treatment and prevention
of its occurrence is still low [17]. Falls and UI are
the so called Giants of Geriatrics, and together with
distortions of cognitive functions and decreased
functional ability they constitute key areas for

health care regarding the elderly [18]. Coll-Planas
et al. [19] found a relationship between decreased
functional ability and lowered physical activity
and the beginning of UI in elderly subjects. In
their study, Foley et al. [20] proved the relationship
between falls and urinary incontinence. The feeling
of loss of control over one’s bladder and problems
in simple and complex activities of daily life may
result in worsening of quality of life, in developing
anxiety and depression [21].
Earlier studies had analysed the impact of UI
on quality of life in elderly people who lived on
their own [22] and under institutional care [23].
Still, a more comprehensive assessment of level
of functioning of elderly women with urinary
incontinence has not been available.
Therefore, our study aimed to analyse quality
of life and level of functioning of elderly women
with urinary incontinence in respect of activity and
participation in daily life.
Material and Methods

This cross-sectional study was conducted in
south-eastern Poland. According to the data from
Central Statistical Office of Poland, life expectancy
in this region is the longest in the country [3].
We conducted the study using Paper and Pencil
Personal Interview (PAPI). Suitably trained
pollsters conducted interviews with a questionnaire
designed by our research team and with standardized
WHODAS 2.0 and WHOQL questionnaires.
In accordance with Declaration of Helsinki, the
subjects were provided with information about the
aim and the course of the study, and expressed their
informed consent to participate. The approval to
conduct the study was obtained from the Bioethical
Commission of the University of Rzeszów.
The study was conducted on a representative
group of women aged 60 to 80 years living in southeastern Poland (Podkarpackie region). The criteria
for inclusion in the study were the following:
female sex, age 60 to 80 years, normal cognitive
state, informed consent to participate in the study.
For comparative analysis, we divided this
population into two subgroups: I - women with
a problem recognized by the doctor considering
urinary incontinence (UI) and II - clinical control
group (women without problem with urinary
incontinence, WP).
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We assessed subjects’ self-perceived health and
well-being with the use of WHOQOL-bref. This
questionnaire is a general instrument of assessment
of QOL and comprises 26 questions. Two of them
measure the general health. The remaining 24
questions assess four domains:
1. Physical health;
2. Psychological health,
3. Social relationships;
4. Environment [24].
For each of the elements one can score 1 to 5
points. Total result is presented on a linear scale
from 0 to 100, where 0 denotes the least favourable
quality of life, while 100 denotes the most favourable
quality of life [25].
We conducted the psychosocial functioning
assessment with the WHODAS 2.0. This
questionnaire is used for assessment of health and
disability. It integrates level of functioning in main
life domains, and it is directly linked with ICF.
WHODAS 2.0 covers 6 domains of functioning:
1. Cognition - understanding and communicating;
2. Mobility - moving and getting around;
3. Self-care - hygiene, dressing, eating and staying
alone;
4. Getting along - interacting with other people;
5. Life activities - domestic responsibilities, leisure,
work;
6. Participation - joining in community activities [26].
The points from 0 to 4 are scored within each
of the domains. Scores from individual domains
are aggregated. The total score may be between
0 and 100 points, where 0 denotes no disability
and 100 complete disability [27]. Apart from the
general score, WHODAS 2.0 allows for scoring and
presenting results for individual domains.
WHODAS 2.0 approaches each distortion to
functioning equally. It has high sensitivity, reliability
and intercultural usefulness [28].
The study was run on 1032 randomly selected
women aged 60–80 years living in south-eastern
Poland (Podkarpackie region). The group was isolated
for the purpose of this study analysis from a randomly
sampled group of 1800 subjects (1032 women and 768
men). We received the study data from the database
run by the Ministry of the Interior and Administration
of Poland. We sampled a total of 31 029 subjects
(name, surname, address and the PESEL number) 6 029 subjects aged 60-70 and 25 000 subjects aged
71-80. The reserve sample was 5029 and 24 200
subjects, respectively. We used the SPSS programme to
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sample the base group without replacement. This kind
of sampling allowed for maintaining high methodology
standards and made the study representative for southeastern Poland (Podkarpackie region). The assumed
confidence level was 95% (0.95) with estimation error
(maximal error) of 3%. The representative results
we obtained provided us with information on a large
population of people.
Statistical methods
We analyzed the collected data with the use of
StatSoft, Inc. (2011) programme STATISTICA (data
analysis software system), version 10. Preliminary
analysis used the measurements of descriptive
statistics. To assess whether there was a relationship
between non-measurable variables, we used the
chi-square test of independence. For measurable
variables, due to lack of normal distribution of the
assessed characteristics in individual subgroups, we
used the non-parametric Mann-Whitney U test. In
order to assess the impact of individual diseases on
urinary incontinence, we used logistic regression.
Statistical significance was set at p<0.05.
Results

In the studied population of women aged 60
to 80 years, 14.53% of subjects reported urinary
incontinence. The mean age of the UI group was
72.29 years (SD = 6.06), while the mean age of WP
group was 69.26 years (SD = 5.95).
Urinary incontinence increased significantly with
age. The UI and WP groups were comparable in
terms of place of residence, marital status, education,
and income. As the mean age was slightly higher in
the study population, there were slight differences
between the groups, for example, there were more
widows or women with poorer education (table 1).
We found the highest odds ratio for urinary
incontinence in women after cerebrovascular
accident (CVA). Elderly women with these diseases
are almost four times as likely to have urinary
incontinence as those without them. We also found
very high risk of urinary incontinence in women
with degenerative disease of peripheral joints,
degenerative diseases of the spine, gastric and
duodenal ulcerative disease and neoplastic disease.
In women with these diseases, the odds ratio for
urinary incontinence is over three times as high as
in women without them (table 2).
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Tab. 1. Socio-demographic characteristics of the study population
Group UI
(N = 150)

Demographic characteristics

Group WP
(N = 882)

Significance level

Number (N)

Percentage
(%)

Number (N)

Percentage
(%)

55
95

36.67
63.33

507
375

57.48
42.52

p < 0.001

66
84

44.00
56.00

417
465

47.28
52.72

p = 0.457

5
73
5
66
1

3.33
48.67
3.33
44.00
0.67

41
496
20
318
7

4.65
56.24
2.27
36.05
0.79

67
29
21
22
11

44.67
19.33
14.00
14.67
7.33

318
214
82
167
101

36.05
24.26
9.30
18.93
11.45

14
55
21
8
2
50

9.33
36.37
14.00
5.33
1.33
33.33

115
364
103
40
28
232

13.04
41.27
11.68
4.54
3.17
26.30

Age
60 - 70
71 - 80
Place of residence
City
Countryside
Marital status
Single
Married
Separated / divorced / divorcee
Widow / widower
In partnership
Education
Primary
Vocational
Secondary
Vocational secondary
Higher
Income per person per month
Up to 1000 PLN
1001 PLN – 2000 PLN
2001 PLN – 3000 PLN
3001 PLN – 4000 PLN
4001 PLN and more
No data

p = 0.333

p = 0.041

p = 0.249

*PLN - (Polish zloty) - the official name of the Polish currency

Tab. 2. Urinary incontinence with other diseases
Prevalence
(%)

Chronic disease
Coronary diseases (ischaemic heart disease) or angina pectoris
Heart attack and chronic consequences of a heart attack
Hypertension
Atherosclerosis
CVA (stroke, embolism) and chronic consequences of a CVA
Diabetes
Osteoporosis
Degenerative disease of peripheral joints
Degenerative diseases of the spine
Lumbar spine pain syndromes
Thoracis spine pain syndromes
Cervical spine pain syndromes
Rheumatism
Allergy

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

21.87
10.89
26.32
13.34
16.90
10.59
23.62
12.36
35.94
13.12
19.90
13.32
26.42
11.80
22.09
7.73
21.50
7.81
20.40
9.98
23.10
11.19
21.10
10.94
21.01
11.11
24.49
12.20

Adjusted risk
ratio

95% CL

P

2.291

1.613 – 3.254

<0.001

2.320

1.416 – 3.802

<0.001

1.716

1.169 – 2.519

0.006

2.191

1.489 – 3.226

<0.001

3.715

2.157 – 6.378

<0.001

1.617

1.076 – 2.429

0.021

2.685

1.831 – 3.936

<0.001

3.381

2.311 – 4.947

<0.001

3.233

2.205 – 4.741

<0.001

2.311

1.620 – 3.296

<0.001

2.385

1.671 – 3.405

<0.001

2.176

1.533 – 3.086

<0.001

2.128

1.499 – 3.019

<0.001

2.334

1.587 – 3.433

<0.001
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Neoplastic disease
Asthma
Chronic respiratory diseases
Gastric and duodenal ulcerative disease
Migraine

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

We found highly significant differences in
disability levels between the UI and the WP groups,
both in general disability and in individual domains.
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32.43
13.15
26.56
13.74
27.03
13.57
32.09
13.08
19.50
13.63

3.170

1.881 – 5.339

<0.001

2.271

1.266 – 4.073

<0.001

2.359

1.367 – 4.070

0.002

3.259

1.949 – 5.449

<0.001

1.535

0.991 – 2.376

0.055

The UI group had women of greater disability than
the WP group (table 3).

Tab. 3. Level of disability in women from the study population and clinical control group

Domain 6

Domain 5.1

Domain 4

Domain 3

Domain 2

Domain 1

Overall

Level of disability
No
Mild
Moderate
Severe or extreme
No
Mild
Moderate
Severe or extreme
No
Mild
Moderate
Severe or extreme
No
Mild
Moderate
Severe or extreme
No
Mild
Moderate
Severe or extreme
No
Mild
Moderate
Severe or extreme
No
Mild
Moderate
Severe or extreme

N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)

Group UI
(N = 150)

Group WP
(N = 882)

7 (4.67%)
44 (29.33%)
57 (38.00%)
42 (28.00%)
24 (16.00%)
52 (34.67%)
42 (28.00%)
32 (21.33%)
12 (8.00%)
29 (19.33%)
39 (26.00%)
70 (46.67%)
64 (42.67%)
30 (20.00%)
32 (21.33%)
24 (16.00%)
28 (18.67%)
44 (29.33%)
37 (24.67%)
41 (27.33%)
22 (14.67%)
13 (8.67%)
34 (22.67%)
81 (54.00%)
4 (2.67%)
30 (20.00%)
55 (36.67%)
61 (40.69%)

225 (25.51%)
333 (37.76%)
243 (27.55%)
81 (9.18%)
379 (42.97%)
215 (24.38%)
210 (23.81%)
78 (8.84%)
288 (32.65%)
230 (26.08%)
185 (20.98%)
179 (20.29%)
612 (69.39%)
142 (16.10%)
80 (9.07%)
48 (5.44%)
328 (37.19%)
224 (25.40%)
150 (17.01%)
180 (20.40%)
351 (39.80%)
133 (15.08%)
164 (18.59%)
234 (26.53%)
180 (20.41%)
257 (29.14%)
300 (34.01%)
145 (16.44%)

Significance level

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p < 0.001

a
Domain 1, cognition; Domain 2, mobility; Domain 3, self-care; Domain 4, getting along; Domain 5.1, life activities/domestic responsibilities; and
Domain 6, participation in social life (Üstün et al. 2010).

We found highly significant differences in quality
of life between the UI and WP groups in the physical
health, psychological health, and environment. With
the significance level set at p < 0.001 there was no
significant difference in social relationships, yet it
was clear that in this area quality of life is lower in
UP group than in WP group, too (table 4).

Tab. 4. Quality of life in studied groups
Quality of life
Physical
Psychological
Social Relationship
Environment

Group UI Group WP
(N = 150) (N = 882) Significance
level
Mean
Mean
21.43
19.69
10.49
25.96

23.59
20.59
11.07
28.26

p < 0.001
p = 0.001
p = 0.004
p < 0.001
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Discussion

According to our best knowledge, our study
is the first one to assess disability and quality of
life in women with urinary incontinence from the
biopsychosocial perspective on disability.Our
results have shown that total level of disability
was higher in the group of women with urinary
incontinence in comparison to the WP group. The
level of disability was the highest in the domains
that concern activities of daily life, mobility and
social participation. In comparison to women
without urinary incontinence, elderly women with
urinary incontinence experienced greater effect of
the dysfunction on areas of quality of life, and in
particular in the physical health, psychological
health, and environment. It seems, therefore, that
urinary incontinence in older women is an important
determiner affecting the level of disability and the
quality of life.
Our study found that 14.53% of women aged 60
to 80 years reported urinary incontinence. Urinary
incontinence is common in elderly people, yet
it is difficult to ascertain its exact prevalence due
to an accompanying feeling of embarrassment or
shame in respondents [29]. An observational study
by Women’s Health Initiative found that urinary
incontinence affects 29.3% women aged 65 years
and over [30]. According to a study by URINO
project, the prevalence of urinary incontinence was
higher and amounted to 31% [31]. In our study, we
found a lower rate of urinary incontinence, yet it
may have been due to the embarrassment the elderly
respondents felt when answering the questions of
the pollster, as well as a lower prevalence of diseases
that are risk factors for developing UI (e.g. diabetes
or stroke) in the study population [32].
Numerous studies have found that urinary
incontinence is related to increased prevalence
of disability in elderly women. Gilmour et al.
[33] confirmed the relationship between urinary
incontinence and disability in simple and complex
activities of daily life. According to Omli et al.
[34], UI results in losing autonomy and lowering
functional abilities. Yet, they found that even though
UI is a significant factor that results in lowering
abilities to perform simple activities of daily life,
it is not related to lowering abilities of complex
activities, such as: going shopping, going for a walk
or preparing meals.

The factor of urinary incontinence affected all
the domains of functioning of the studied women.
The effect was the strongest in activities of daily
life and participation. Rodríguez-Blázquez et al.
[35] analyzed the relationship between chronic
diseases, body functions and limitations to activity
and to participation in elderly subjects. They found
that genitourinary functions may be strongly
related to limitations to activity and participation.
In their study on elderly urban citizens, Donez et
al. [36]. found that most often disability affects
activities related to household tasks and daily life
participation.
We found a strong relationship between UI and
lowered quality of life among elderly women.
Numerous studies point out the relationship between
urinary incontinence and lowered quality of life
[22,23,37]. Frick et al. [38] found no differences
in lowered quality of life depending on the kind
of urinary incontinence. Barentsen et al. [39] and
Grimby et al. [40] confirmed these findings. French,
German, British and American studies on groups of
women with urinary incontinence found a general
tendency for lowered quality of life depending
on the intensity of UI symptoms. The strongest
correlations were found in domains of family and
social life [41].
Strengths and limitations
A strength of our study was its study population,
which included women with urinary incontinence
and without urinary incontinence. We were able to
compare the functioning and the quality of life of
both groups. Also, this is the first study conducted in
Poland that used a tool for assessment of functioning
and disability based on ICF - the WHODAS 2.0.
Using a standardised questionnaire for measuring
decrease in functioning enables a comparison of
obtained results with other studies worldwide.
The study was based on data reported directly by
elderly subjects, which may be a limitation. We did
not conduct analysis of the impact of the kind and
gravity of urinary incontinence on the psychosocial
functioning of elderly women.
Conclusions

The study proves that urinary incontinence has
significant effect on lowering of quality of life
and psychosocial functioning of elderly women
living in south-eastern Poland. The results point
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to those domains of functioning which require
greatest support. These conclusions communicate
a significant message for those who develop
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rehabilitation programmes for elderly patients with
urinary incontinence.
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Abstract
Introduction: Several lines of evidence indicate that being overweight or obese is associated with adverse effects observed at the level of the central nervous system. It was
demonstrated that overweight or obese people exhibit lower level of cognitive functions,
including the ones dependent on the hippocampus (learning and memory). The majority
of studies in this area are concerned with the impact of body mass on the cognitive function in elderly people.
Material and methods: We examined the relationship between body mass index and
cognitive performance in two groups of young volunteers: overweight (18 males; aged
17 ± 0.18; BMI 26.12 ±0.91 ) and normal body weight group (27 males; aged 17.12 ± 0.14;
BMI 21.55 ± 1.12). To evaluate the cognitive performance in our subjects we used face/
name association test.
Results: The mean results in the face name/association test in overweight group were
66.05 ± 6.7%. In normal weight group were was 73.53 ± 6.19% (p<0.005). Moreover,
we observed correlation between BMI and face/name association test results (p<0.005).
Conclusions: Our data suggest a link between body mass and the level of cognitive
performance. We demonstrate that the increased body weight may have a negative effect
on some cognitive function even in young people. The potential mechanism for this association remains unclear.
Key words:

adolescence, memory, BMI, Hippocampus, face/name association

Introduction

The excessive weight, defined as accumulation
of excess adipose tissue, has been linked to
cognitive impairment. The anthropometric tool
used to determine normal body weight - Body
Mass Index (BMI) is in the range of 18.5 to 25
kg/m2 for normal-weight individuals. Individuals
considered to be overweight have the value BMI
above 25 kg/m2. The BMI value larger than 30 kg/
m2 indicates obesity [1]. Several lines of evidence
indicate that increased body weight (above 25 kg/
m2) may be associated with decreased cognitive
performance levels in learning, memory and
executive functions [2-4]. Obesity is also described
email:

as one of the factors predisposing to development
of dementia and neurodegenerative diseases
(e.g. Alzheimer’s disease) [5,6]. The majority of
research in humans focuses on the groups of elderly
subjects. Cognition impairment in older adults has
a variety of possible causes associated prominently
with structural and functional changes in the brain
(neuronal loss, synaptic degeneration) [7]. The
level of cognitive functions decreases as a result of
normal ageing process. At the same time, however,
there is a negative correlation between BMI and
cognitive performance levels observed [8-12].
Relatively limited number of studies addresses the
problem of body weight and cognitive function in
young people. Previously published data indicate
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that increases in body weight may be associated
with reduced cognitive performance also in young
people. For example, it was demonstrated that obese
adolescents had slower cognitive processing speeds
(compared with normal weight peers) for functions
depending on the frontal lobe [13]. Other studies
reported that overweight and obese adolescents
performed poorly on tests for inhibition, flexibility
and decision-making - functions depending on the
prefrontal cortex and the anterior cingulate [14]. At
the same time, there is very limited research focusing
on the impact of body weight on the cognitive
performance related to the function of hippocampus
in adolescents. The hippocampus is of particular
interest because this is a part of the brain where
the process of neurogenesis takes place throughout
the individual lifetime, but the rate of the process
decreases with age. Also, the proliferation and
incorporation of local hippocampal stem cells was
experimentally related to hippocamp-dependent
cognitive functions [15]. In young mammals
(including humans) proliferation of precursors and
survival of new neuronal cell is maintained at a
relatively high level [16]. Therefore, it is of interest
to determine whether the excessive body weight in
young people is (as in older individuals) associated
with the weakened cognitive efficiency, or the
possible weight-related cognitive decline is masked
by robustness of neurogenesis in cognition-related
structures.
The potential mechanism for the effect of
increased body mass on the central nervous system
is unclear but a growing body of research suggests
that being overweight or obese is related to atrophy
of certain areas of the brain. Structures of the brain
that are particularly sensitive to increases in body
weight include temporal and frontal lobes, parietal
cortex, hippocampus, cerebellum and midbrain.
In obese people, reduction in grey matter volume
was observed in these areas [17-19]. Mechanism
of obesity-related cognitive dysfunction may be
also related to reduced synaptic plasticity in the
hippocampus and cerebral cortex [20] or increased
neuronal apoptosis in the hippocampus and
hypothalamus [21]. Currently, it is accepted that
higher levels of adipose tissue lead to increased
circulating levels of proinflammatory cytokines
such as tumour necrosis factor, C-reactive protein,
interleukin 1β, and interleukin-6. These factors may
contribute to chronic systematic inflammation and
- as a result - accelerate the cognitive decline [22].

Material and Methods

The study was conducted in accordance with the
Declaration of Helsinki for Human Studies. The study
protocol was approved by a local Ethics Committee.
Volunteers (45 males) were recruited from the
local high school in Bydgoszcz. The volunteers
were divided into two groups, differentiated by body
mass index (BMI): overweight (18 males; aged 17
± 0.18; BMI 26.12 ±0.91), and normal body weight
group (27 male; aged 17.12 ± 0.14; BMI 21.55 ±
1.12). Based on surveys, the selected males who
lead sedentary lifestyle and did not participate in
any sporting activities except physical education
lessons. In order to limit the influence of hormonal
factors, only boys were qualified for this study. In
order to limit the influence of differences in the
level of education and socioeconomic background,
all volunteers were students from the same school.
The selected volunteers were healthy and did not
suffer from any chronic conditions.
Body weight status was assessed based on
BMI calculated according to the standard formula
(weight in kilograms divided by height in square
meters). BMI was categorized according to the
National Institutes of Health obesity standard: BMI
18.5-24.9 normal weight, BMI 25-29.9 overweigh,
BMI 30-34.9 class I obesity [1].
Evaluation of cognitive skills was based on
scores from face/name association test. The detailed
experimental protocols for these tests were described
previously [23]. Shortly, in the acquisition phase
of the face/name association test, subjects were
exposed to 100 faces -each associated with a single
name on a computer screen. Each face/name pair
was presented for 2 seconds. After 10 min from the
end of acquisition phase the retrieval phase began.
During this phase test subjects were presented with
the same faces as in acquisition phase but each face
was associated with two names, one of which was
the same name as in acquisition phase. The task of
the subject was to indicate the name associated with
the face during acquisition phase. No time limits
for retrieval phase were imposed. The percent of
correctly associated names, and the duration of the
retrieval phase were recorded for each subject.
Statistical significance of the differences between
the two groups was assessed using two-tailed T-Test.
The results are presented as means with standard
deviation. p<0.05 was considered statistically
significant.
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Results

In the normal body mass group, the average score
of face/name association test was 73.53 ± 6.19%. In
the overweight group the average score was 66.05 ±
6.7% (Fig. 1A). The difference in the scores between
overweight and the normal weight subject was
statistically significant, with p<0.005. No statistically
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significant difference (p<0.5) was observed between
the two groups in the duration of the retrieval phase
of the test. In the normal weight group, mean retrieval
duration equalled 259.82 ± 75.58 seconds and in the
overweight group the retrieval duration was 261.87 ±
77.7 (Fig. 1B). We observed a negative relationship
between BMI and the scores of face/name association
test (p<0.005) (Fig. 2A, 2A).

Fig. 1A. Face/name association test scores in normal weight (NG) and overweight groups (OG). The average percent of correctly
associated name-face pairs (± SD), in the retrieval phase

Fig. 1B. Face/name association test scores in normal weight (NG) and overweight groups (OG). The average duration of the
retrieval phase (± SD)

30

Blanka Dwojaczny, Piotr Złomańczuk, Mirosława Cieślicka

Fig. 2A. Correlation between BMI and the face/name association test results in normal weight (NG) and overweight group (OG).
The % of correctly associated name-face pairs in the retrieval phase

Fig. 2B. Correlation between BMI and the face/name association test results in normal weight (NG) and overweight group (OG).
The duration of the retrieval phase are plotted against individual BMI values

Discussion

The data presented in this report indicate that
there is a dependence between body weight and
the efficiency of declarative memory. Our study
revealed that people with normal body weight
scored higher in the face/name test compared with

the overweight subject (p < 0.005). The increased
body mass impacted negatively the percent of names
correctly associated with faces (r =0.48; p<0.005)
but did not result in prolongation of the retrieval
phase of the test. The subjects in the experimental
group were overweight but not obese. Previous
studies have shown only a minor progression of
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cognitive impairment between overweight and
obese subjects (9). These observations suggest that
the association between body mass and cognitive
performance may be a threshold phenomenon. Even
the low levels of excessive body weight may result
in significant cognitive decline without significant
additional decline associated with further increase
in body weight. The distribution of data points in
figure 2A seem to support such a notion but more
data is needed in order to reach a conclusive opinion
in that matter.
Currently, the relationship between body weight
and cognitive function is not fully understood.
An increased BMI is associated with many
pathophysiological changes with the potential
to negatively impact cognitive functioning. For
example, in obese people vascular changes, impaired
insulin regulation, chronic systemic inflammation
are observed [24,25,26]. Furthermore, effect of
body weight on cognitive skills may be associated
with other factors such as gender, hormone levels,
topological distribution of body fat, lifestyle and
diet [27]. Participants of this study were young and
healthy and therefore we can exclude impact of coexisting illnesses such as hypertension or diabetes
on cognitive function [28]. The physical activity
of all volunteers was limited to participation in
physical education classes at school. Therefore,
overweight among some of the participants of the
research was not the result of the lack of physical
activity. Also, better results in face/name test in
the normal weight group could not result just
from a positive impact of physical activity on the
central nervous system. The observed differences
in short-term memory test performance between
normal-weight and overweight groups indicated
the potential impact of increased body mass on the
hippocampus. The main functions of hippocampus
are related to the processes controlling learning
and memory. Importantly, the MRI studies have
demonstrated that the hippocampus is the structure
with increased activity during the face-name
association test [33,34]. Moreover, hippocampus is
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indicated as a regulatory part for food motivation,
intake and weight regulation [29]. Several lines
of evidence indicate that hippocampus is strongly
influenced by the level of adiposity. Brain scanning
techniques showed that a greater BMI is related
to reduced hippocampal in obese male subject
[30]. Furthermore, hippocampus is sensitive to
adipose-tissue-derived inflammatory cytokines.
These cytokines were found to impair synaptic
plasticity in the dentate gyrus and CA regions of the
hippocampus [31,32].
Our results may be limited in several ways.
Firstly, we determined overweight status only by
using body mass index measurement. We did not
have any background knowledge about fat content
and muscle mass, and information regarding obesity
duration. Our findings are consistent with the results
from other studies which demonstrated lower levels
of cognitive performance in overweight and obese
young people. The findings are also consistent with
limited studies indicating that obesity is associated
with memory impairments in young people
[12,35,36,37,38]. Similarly, negative hippocampal
effects were observed as a result of so-called western
diet (high saturated fat foods). It was demonstrated
that sustained western diet could lead to alterations
in hippocampal functioning. High fat diet may lead
to neuroinflammation, reduced neurogenesis and
synaptic function impairment in the hippocampus.
It also contributes to memory loss and cognitive
impairment [39].
Conclusion

Our data demonstrate that the link between
increased BMI and the decrease of cognitive
performance is prominent even in young individuals.
Excessive body mass may be an important factor
in the early stages of cognitive dysfunction
development. However, more research is needed
to elucidate the underlying mechanism for such
a relationship.
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Abstract
Introduction: Hypermobility is diagnosed by detecting asymptomatic and increased
mobility of the joints over accepted standards. It might be inborn or practiced. The second one is a result of regular exercising e.g. dance career which generates loads in
excess of tissues’ capacity of repairing which is leading to many chronic injuries. Main
purpose of the research was to detect a correlation between the joint hypermobility presence and the injury occurrence in jazz dancers group.
Material and methods: The research have been conducted among 30 jazz dancers and
30 non-dancers. There has been used a survey with the following questions related with
the physical activity, treatment of the occurred injuries, type of the stabilizing exercises,
pain’s frequency and intensity (VAS Pain). In order to examine a hypermobility Beighton
Score was used.
Results: In 27 dancers the joint hypermobility was detected and 23 of them suffered an
injury in their life. The most common type of injury was a biceps femoris muscle strain (12
people). An average number of points from Beighton Score was 5.53. In the control group
the hypermobility was detected in 9 people. An average number of points was 2.13. Mostly
dancers were complaining about the pain in the knee joint (15 people, avg. 2.07 VAS points).
In the control group the pain was related with the lumbar spine column (12 people, avg.
1.33 VAS points). The points from Beighton Score reached by the dancers was correlated
with the injuries occurrence. The time of doing stabilizing exercises had no impact on
the prevalent contusions but there was a correlation between the time and the frequency
and intensity of the pain.
Conclusions: Benign hypermobility joint syndrome was more common among the
dancers than non-dancers and was related with pain occurrence.
Key words:

benign hypermobility joint syndrome, dance, pain, injury

Introduction

Benign hypermobility joint syndrome is
characterised by the laxity of joint capsules and
ligaments, increased range of joint mobility as well
as improper functioning and operation of organs and
systems containing connective tissue. With regard to
biomechanics, in this disorder, a safe physiological
barrier shifts towards increasing joint mobility up to
the anatomical barrier, at times even crossing it and
email:

showing abnormal symptoms [1-3]. Joint capsule
laxity, ligament elongation, increased range of motion
in peripheral and spinal joints are both the effect and
cause of benign hypermobility syndrome [4].
Aside from increased joint mobility, clinical
symptoms of BHJS include: joint subluxation or
luxation, back pain, mild tissue damage, thin skin
and joint pain [5]. Pain is often accompanied by
edema, which appears mostly during increased
physical activity [6].
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Modified Beighton Scale is the basic scale for the
assessment of BHJS [7]. Each maneuver is assessed
with points on a 0-1 scale for both right and left
side of a body. Diagnosis is based on the following
maneuvres: passive dorsiflexion of the fifth MCP
(metacarpophalangeal) joint ≥ 90°, apposition of the
thumb to the forearm, hyperextension of the elbow
joint ≥ 10°, hyperextension of the knee joint ≥ 10°,
laying hands flat on the floor during forward flexion
of the trunk while maintaining extension of knee
joints. BHJS diagnosis for girls requires at least
5 points, while diagnosis for boys requires at least
4 points [8].
Increased joint mobility might be congenital as
well as acquired. The latter is a result of systematic
performance of exercises, such as dancing exercises
[9]. Isolation movements, maintaining low center
of gravity, high dance dynamics as well as leaning
the trunk forward and putting the bodyweight
from hindfoot to forefoot (‘collabs’) ]10] form the
basis of the jazz dance technique. This technique
also requires increased range of motion in certain
joints, stretching of certain muscle groups and
strengthening of the whole muscular system.
The purpose of this paper was the analysis of the
relationship between BHJS and the occurrence of
injuries among people practicing jazz dance.
Material and methods

On obtaining permission from Science
Commission SKE 01-18/2018, trials began with
60 participants: 30 dancers (26 women and 4 men)
constituting the study group and 30 people (24
women and 6 men) constituting the control group of
people not engaged in professional sport or dancing.
The two groups did not differ in terms of age, height,
body mass and BMI (tab. 1).
Tab. 1. Description of study and control group
Age

Height

Body mass

BMI

Study group

avg. 24.9 yrs avg. 1.7 m avg. 60.1 kg avg. 20.5
sd. 2.1
sd. 0.1
sd. 7.7
sd. 1.4

Control group

avg. 25 yrs
sd. 3.5

avg. 1.7 m avg. 58.5 kg avg. 20.2
sd. 0.1
sd. 10.3
sd. 1.8

Test statistic

-0.1

0.6

0.7

0.7

p-value

0.2

0.4

0.1

0.4

The average span of dancing experience was
14.6±4.5 years.

In both groups, subjects engaged in supplementary
physical activity. The aforementioned supplementary
physical activities most often included running,
swimming, gym exercises and fitness. The average
time spent every week by the dancers from study
group on supplementary physical activities was
4.1±2.8h, while for the control group this amounted
to 2±1.4h. 20 subjects (67%) from study group
worked in a sedentary job for 35.1±2.54h weekly on
average. 18 subjects (60%) from control group were
also employed in a sedentary job but their average
weekly working hours amounted to 37.5±1.5h.
The study was conducted using a survey designed
by the author. The common part of the survey for
both groups consisted of basic personal details of
the subjects, physical activity they engaged in,
past injuries and treatment thereof, performed
stabilization exercises as well as joint pain, its
frequency and intensity on the VAS scale. Second
part of the survey was given only to dancers (study
group) and consisted of three additional questions
about the span of dancing experience, technique and
character. Beighton scale was used to assess benign
hypermobility joint syndrome.
Statistical analysis
Pearson correlation coefficient was calculated for
all the compared variables. A weak or strong positive
relationship between the studied variables was
determined, depending on the value of correlation
coefficient. Statistical hypothesis H0: r = 0 was
tested along with alternative hypothesis H1: r≠0 in
order to generalise results to the population. The
average values for study group (x ̅) and control group
(y ̅) were calculated for some variables. In order to
verify, whether the differences between average
values are statistically significant, hypothesis H¬0:
x ̅=y ̅ was tested along with alternative hypothesis
H1: x ̅≠y ̅ [11].
Results

Among the 30 subjects who were professional
jazz dancers, 27 subjects (90%) was diagnosed with
BHJS, while in control group only 9 subjects (30%)
were diagnosed with BHJS.
23 dancers (77%) suffered injuries during their
career and 21 of them (91%) were diagnosed with
BHJS. In control group, 10 subjects (33%) suffered
injuries, while only 3 of them were diagnosed with
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BHJS. The most frequent injury in study group was
biceps femoris strain suffered by 12 dancers, and
comprising 26% of all injuries. Fractures were the
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most frequent injury in control group, comprising
64% of all injuries. Types and location of the injuries
are shown in tables 2 and 3.

Tab. 2. Types of injuries suffered by study and control group subjects
Study group
Type of injury

Control group

HS diagnosed

HS not diagnosed

HS diagnosed

HS not diagnosed

No. of
subjects

No. of
subjects

No. of
subjects

No. of
subjects

%

%

%

%

Fractures

3

8%

0

0%

2

67%

4

57%

Joint injuries

10

26%

0

0%

1

33%

1

14%

Muscle injuries

21

53%

1

100%

0

0%

2

29%

Other

5

13%

0

0%

0

0%

0

0%

Total

39

100%

1

100%

3

100%

7

100%

Tab. 3. Body parts affected by the injuries suffered by study and control group subjects
Study group

Location of injury

Control group

No. of subjects

%

No. of subjects

Lower extremity injuries

40

89%

6

%
55%

Shoulder joint injuries

3

7%

1

9%

Other

2

4%

4

36%

Total

45

100%

11

100%

Correlation between benign hypermobility joint
syndrome and the number of injuries suffered by
dancers was deemed statistically significant (tab. 4).
Tab. 4. Correlation between the injuries of dancers and BHJS

the dancers. It was determined that the more time
the subjects spent on exercising, the rarer was the
occurrence of pain (tab. 5). Trendline in the chart
no. 2 depicts the studied correlation.
Tab. 5. Relation between the average time spent weekly on the
exercises and the frequency of pain occurrence in study group

Study
group

Control
group

Pearson linear correlation coefficient

0.45

-0.10

Pearson linear correlation coefficient

-0.38

Student’s t-test value

2.63

-0.54

Student’s t-test value

-2.16

p-value

0.02

0.34

p-value

0.04

The survey also contained questions about
stabilization exercises. The majority of the subjects
– 23 dancers (77%) and 20 control group subjects
(67%) performed those exercises. However, the
time spent on performing the exercises was different
for each of the groups. On average, study group
subjects performed the exercises twice weekly for
a total of 34.3±28.3 minutes, while control group
subjects performed them once per week for ca.
13±27 minutes.
Stabilization exercises which the subjects
performed most frequently, include exercises 1, 2
and 4 (figure 1). Figure 2 shows a detailed percentage
distribution of performed exercises in both groups.
A relation between the average time spent weekly
on stabilization exercises and the average weekly
frequency of pain occurrence was also measured for

Another relationship related to the exercises
performed by subjects concerned the time spent
on stabilization training and number of injuries
suffered within the period during which the subjects
performed the exercises (figure 3). The exercising
group was defined as comprising of subjects who
spent at least 30 minutes on training every week.
It was demonstrated that the training time did not
have an effect on the number of injuries. There were
no noticeable differences between the numbers of
average number of injuries in control and study
group. Figure 4 shows the relationship studied in
the sample.
An important component of the performed
study was for the subjects to determine, whether
they experience any pain and what joint did the
pain occur in. Moreover, the respondents assessed
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Fig. 1. List of stabilization exercises
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Fig. 2. Percentage distribution of performed stabilization exercises in study and control group

Fig. 3. Relationship between the number of suffered injuries and the average time spent weekly on performing stabilization exercises in study group

Fig. 4. Relationship between the average time spent weekly on stabilization exercises and average weekly frequency of pain
occurrence in study group
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pain intensity on the VAS scale as well as pain
occurrence frequency. The most frequent area where
study group dancers reported pain was knee joint
– 15 subjects, with the avg. VAS-scale intensity
of 2.1±2.4. It was also the most reported joint, in
terms of pain occurrence frequency – avg. 1.1±1.4
days per week. In terms of both pain intensity and
occurrence frequency, the second most reported
area in study group was lumbar spine – 11 subjects,
with the avg. VAS-scale intensity of 1.8±2.7 and
average pain occurrence of 1±1.5 times per week.
The same component was assessed in control
group. The most reported area of pain occurrence
was lumbar spine – 12 subjects (40%). The average
VAS-scale intensity amounted to 1.3±1.8, while the
pain occurred 1±1.84 times per week, on average.
Discussion

Dancing exercises generate strain which exceeds
the ability of tissue to repair itself, which leads
to chronic damage, inflammation and regressive
changes. There are two kinds of factors which
facilitate the overload of motor organs – acceleration
and the results of lifestyle factors [12].
The longer a person has practiced dancing, the
higher the risk and frequency of injury among
dancers is. This risk, however, is still lower than
in other sport disciplines [13]. The most common
injuries among dancers include: meniscus tears in
knee joint, chronic recurring bursitis, injuries of
collateral and cruciate ligaments, avascular necrosis
of tibial tuberosity, patellofemoral arthritis, overuse
of peroneus muscles, fallen foot arch, hallux valgus,
mallet toes and Achilles tendon enthesopathy (an
area often compressed by straps of ballet or pointe
shoes) [12,14]. Reynolds et al. have demonstrated
that jazz dancers much more commonly suffer from
injuries in distal joints and in lower extremities
[15]. The authors’ own study results have confirmed
this. Most of the injuries suffered by dancers were
located in lower extremities.
Most dancers and gymnasts have lumbar lordosis
which deviates from the norm to a moderate or

significant degree. Extreme range of motion, which
is necessary for dancing and gymnastics, may
contribute to excessive lordosis among dancers,
which might later cause severe abnormalities of
the spine [16]. Dancers from the analysed group
did not report any problems in lumbar spine area,
presumably because of their young age.
Schleper et al. have shown that psychological
aspect of benign hypermobility joint syndrome.
People suffering from BHJS have also been
reported to have decreased physical fitness as well
as increased fatigue and depression, as compared
to control group [17]. This aspect, albeit important,
was not analysed in the authors’ study.
One of the indicated preventive measures in
terms of injuries and overload is the incorporation
of stabilization exercises to one’s training routine,
which helps strengthen weakened structures and
increase neuromuscular coordination [1]. Preventive
measures also include: the use of joint braces and
Kinesio tape as well as proprioception training [18].
In order to prevent injuries and overload dancers are
advised to perform stabilization exercises, which
are also beneficial in pain reduction.
Importance of the study. This is one of the first
studies in the available literature which analyses the
relationship between BHJS and injury proneness
among jazz dancers.
Limitations of the study. The analysis of injuries
was conducted with the use of a survey created by
the authors. Financial constrictions prevented any
other form of study.
Conclusions

1. Benign hypermobility joint syndrome occurred
more frequently among jazz dancers than
people who do not practice dance or other sport
disciplines professionally.
2. Injury proneness of jazz dance was linked to
BHJS.
3. Stabilisation exercises appear to be beneficial in
pain reduction.

References
1.
2.
3.

Huxel KC, Anderson BE. Core Stability Training for Injury Prevention. Sports Health. 2013;5(6):514-22.
Yazgan P, Geyikli I, Zeyrek D, Baktiroglu L, Kurcer MA. Is joint hypermobility important in prepubertal children? Rheumatol
Int. 2008;28(5):445-51.
Seçkin U, Tur BS, Yilmaz O, Yağci I, Bodur H, Arasil T. The prevalence of joint hypermobility among high school students.
Rheumatol Int. 2005;25(4):260-3.

Advances in Rehabilitation/Postępy Rehabilitacji (4), 35–41, 2019
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

41

Dziak A. Dysfunkcje stawów kończyn. Acta Clinica. 2002;2(2):129-36.
Elliott EJ, Munns C, Tofts LJ, et.al. The differential diagnosis of children with joint hypermobility: a review of the literature.
Pediatr Rheumatol. 2009;7(1):1–10.
Simpson MR. Benign joint hypermobility syndrome: evaluation, diagnosis, and management. J Am Osteopath Assoc.
2006;106(9):531-6.
Lawrence A. Benign hypermobility syndrome. J Indian Rheumatol Assoc. 2005;13:150-5.
Beighton P, Grahame R, Bird H. The Brighton Criteria for Hypermobility Syndrome. In: Beighton P, Grahame R, Bird H,
editors. Hypermobility of joints. 4th ed. London: Springer; 2012:14-15.
Wiesler ER, Hunter DM, Martin DF, Curl WW, Hoen H. Ankle flexibility and injury patterns in dancers. Am J Sports Med.
1996;24(6):754-7.
Seguin ET. Histoire de la danse jazz. CHIRON; 2003.
James G, Witten D, Hastie T, Tibshirani R. An Introduction to Statistical Learning with Applications in R. Springer.
2017;103:15-57.
Michalczak M, Bojarczuk K, Smoleń A. Stosowanie zabiegów fizjoterapeutycznych u osób uprawiających balet po urazie
sportowym oraz przeciążeniach narządu ruchu. Journal of Education, Health and Sport. 2016;6(7):640-51.
Ekegren CL, Quested R, Brodrick A. Injuries in preprofessional ballet dancers: incidence, characteristics and consequences.
J Sci Med Sport. 2014;17(3):271-5.
Muniz de Araújo LG, Monteiro HL, Marcel C. Musculoskeletal disorders (MSDs) in dancers and former dancers participating
in the largest dance festival in the world. Sci Sports. 2013;28(3):146-54.
Reynolds M, Kerchief B, Boyce D. A Descriptive Study on Injury Prevalence Among Female Ballet, Jazz and Modern Dancers. J Women’s Health Phys Ther. 2013;37(2):83-9.
Ambegaonkar JP, Caswell AM, Kenworthy KL, Cortes N, Caswell SV. Lumbar lordosis in female collegiate dancers and
gymnasts. Med Probl Perform Art. 2014;29(4):189-92.
Scheper MC, de Vries JE, de Vos R, Verbunt J, Nollet F, Engelbert RH. Generalized joint hypermobility in professional dancers: a sign of talent or vulnerability?. Rheumatology (Oxford). 2013;52(4):651-8.
Henn ED. A study of injury and its prevention in first-year university dance students. Temple University. 2016;138.
Sachse J, Janda V, Hinzmann J, Lewit K, Ruhm B. Assessment of Normal Mobility in Young Adults. J Orthopaedic Med.
2004;26(3):87-97.
Arcelus J, Witcomb GL, Mitchell A. Prevalence of eating disorders amongst dancers: a systematic review and meta-analysis.
Eur Eat Disord Rev. 2014;22(2):92-101.
Kurpel DMA, Ribas GG, Skare T. Frequency of pain and eating disorders among professional and amateur dancers. Sao Paulo
Med. J. 2016;134(6).
Nonn-Wasztan S, Wójcik M. Zastosowanie stretchingu i jego form u tancerzy. In: Majchrzycki M, Łańczak-Trzakowska M,
Gajewska E, editors. Diagnostyka i usprawnianie pacjentów z dysfunkcjami narządów ruchu. Poznań: Uniwersytet Medyczny
im. Karola Marcinkowskiego w Poznaniu; 2013:49–61.

Rehabilitation

A–
B–
C–
D–
E–

preparing concepts
formulating methods
conducting research
processing results
interpretation and
conclusions
F – editing the
final version

Advances in Rehabilitation/Postępy Rehabilitacji (4), 43–50, 2019

Assessment of the quality of life and the relationship
between its level and sociodemographic factors
and physical activity in the group of patients
with Parkinson’s disease
Gabriela Szmul1,A,C-F, Jolanta Kowal1,A-B, Bernard Sozański2,C,
Agnieszka Wiśniowska-Szurlej1,A,E-F, Agnieszka Ćwirlej-Sozańska1,A-C,E-F
1

Institute of Physiotherapy, Faculty of Medicine, University of Rzeszow

Scientific and Medical Centre for Innovative Research, Faculty of Medicine,
University of Rzeszow
2

Received: 2019-05-01
Accepted: 2019-08-06

https://doi.org/10.5114/areh.2019.89826

Abstract
Introduction: Parkinson’s disease is a chronic condition that has a significant impact
on one’s quality of life (QOL). There is a growing interest in the QOL of people with
chronic illnesses. An individuals’ QOL is an important element of the overall assessment
of health status and the effectiveness of treatment regimens.
Material and method: The study group consisted of 44 people with diagnosed Parkinson’s disease from the Krakow Association of People Affected by Parkinson’s Disease
and the Association of People Affected by Parkinson’s Disease Ostoja in Krakow. The
WHOQOL-Bref Questionnaire was used to assess QOL, while the IPAQ Questionnaire
was used to evaluate the level of physical activity. Sociodemographic data were collected
by means of a questionnaire.
Results: The lowest domain of QOL observed in the study group was psychological
area (44.6 points), and the highest in the environmental area (60.5 points). The physical
domain score was significantly related to age, marital status and duration of disease,
whereas the psychological domain score was correlated with hypertension. The social
domain score was associated with the level of education and their place of residence.
The environmental domain score was associated with their material status and level of
education. Greater levels of physical activity correlated with better QOL in the physical
(p=0.005), psychological (p=0.001) and social domains (p=0.0001).
Conclusions: The study demonstrates the relationship between the QOL and various
sociodemographic factors (age, education, marital status, place of residence, material
status, duration of the disease and coexistence of hypertension) and the level of physical
activity in individuals with Parkinson’s disease.
Key words:

Parkinson’s disease, quality of life, physical activity

Introduction

Parkinson’s disease is a nervous system disorder
that significantly affects quality of life (QOL) [1].
It is the second most common neurodegenerative

email:

disorder in the world [2-4]. This disease results in the
progressive loss of dopamine [5]: a neurotransmitter
whose deficiency causes symptoms of the disease
[6]. Every year, worldwide, 4.5 to 19 people per
100.000 are diagnosed with this disease [5], and
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the number of cases increases with age [1]. For
people over 55 years of age it affects 1.4% of the
population, while in people over 75 years of age it
affects 3.4%. It is estimated that in Poland, about
80,000 people are affected and the forecasts predict
that by 2020 this number may increase to 110,000
[1]. Parkinson’s typically starts in the fifth or sixth
decade of life [5] and is more common among men
[7,8].
The cause of Parkinson’s disease is not fully
understood. The neurodegeneration process may
occur due to genetic or environmental factors, and
nerve cells may die due to chronic inflammatory
processes, toxic factors, accelerated aging, oxidative
stress or protein metabolism disorders [1,9].
Parkinson’s disease is characterized by motor
and non-motor symptoms associated with decrease
availability of dopamine and non-dopamine
neurons [10,11]. Typical motor symptoms
include: bradycardia, muscle stiffness, resting
tremor, impairment of postural reflexes and motor
coordination [2,3,10,12,13], which lead to a
decrease in muscle strength, imbalance, gait and
functional efficiency [2]. The disease is also often
accompanied by emotional symptoms, autonomic
disorders or sleep disorders [3,14]. Moreover,
cognitive disorders, memory problems, depressive
symptoms, anxiety, pain or faster fatigue may
also occur [10,15]. As the disease progresses, its
symptoms intensify and disability increases [3].
The interest in the QOL of people with chronic
disease has been growing [16]. It is an important
element of evaluate of health status and effectiveness
of treatment. QOL is related to sociodemographic
factors, such as age, gender or education, social
and living conditions, and the level and availability
of medical services [17]. An important element
related to a greater level of QOL of patients is
maintaining physical activity at an appropriate level
[10,18,19,20]. Physical activity prolongs the period
of physical independence, positively influences
sleep, mood, memory and QOL of people with
chronic diseases [21]. It has been demonstrated
that people who do not participate in regular
physical activity appear to have greater levels of
disability [22]. Moreover, people with a decreased
level of physical activity show a lesser degree of
participation in social life [23], which results in a
decreased QOL [24].
The aim of the study was to evaluate the
QOL of patients with Parkinson’s disease and to

determine the relationship between QOL’s level and
sociodemographic factors and physical activity.
Material and method

The study group consisted of 44 persons (15
women and 29 men) with Parkinson’s disease from
the Krakow Association of People Affected by
Parkinson’s disease and the Association of People
Affected by Parkinson’s disease Ostoja in Krakow.
The mean age of the participants was 67.5 years and
the mean time from the diagnosis of Parkinson’s
disease was 9.6 years.
The criteria for inclusion in the study were:
Parkinson’s disease diagnosis, aged 30 to 85,
diagnosis >3 years, no serious systemic diseases,
and consent to participate in the study.
The Bioethics Committee of the University of
Rzeszów approved the research project.
The following questionnaires were used for the
study:
- WHOQOL-Bref- is an abbreviated version of
the questionnaire, which aims to assess the QOL
in four areas: physical, psychological, social and
environmental. Respondents answer questions in
a 5-point scale, which determines the nature of the
aspect of a given QOL domain. The questionnaire
also includes two questions, which are analyzed
separately and focus on the individual assessment
of the QOL by respondents and their general health.
In accordance with the WHO recommendation,
the conversion of raw points was used to obtain a
scoring scale. The obtained results range from 0 to
100 points, where 0 is associated with low QOL and
100 with high QOL [24,25].
- International Physical Activity Questionnaire
(IPAQ) - serves to assess the level of physical
activity. The short version of the questionnaire,
containing 7 questions, was used in the study. The
questions refer to time spent on physical activity,
ranging from sedentary to vigorous. On the basis of
the study, the intensity coefficient was determined
and the examined person was qualified to one of the
three levels of activity:
- high, where the respondents obtain a result in
excess of 1500 METs/week
- sufficient, where the respondents obtain a result
in the range of 600-1500 METs/week
- insufficient, where the respondents score a result
lower than 600 METs/week [26].
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The following data were collected using a
questionnaire: age, gender, education, marital
status, place of residence, material status, duration
of Parkinson’s disease, occurrence of other chronic
diseases (hypertension, degenerative disease,
others) and sporting activity in the past.
A statistical study was carried out using Statistica
software version 13.1. Arithmetic means, standard
deviations, medians, minimum and maximum
values were calculated to describe the distribution
of numerical values of features. In the study, the
Pearson correlation coefficient was used.
The Mann-Whitney test was also used in the
analysis of the results to compare two independent
groups.
The level of statistical significance was set at
p<0.05.
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of people with Parkinson’s disease was observed
(Table 3).
Tab. 1. Characteristics of the study group
Variable

Study group

Age in years [±SD]

67.5 [±7.5]

Sex, n (%)
Women
Men
Place of residence, n (%)
Village
Town
Education, n (%)
Primary and secondary
Higher
Marital status, n (%)
Single
In relationship
Material status, n (%)
Poor/average
Good/very good

Results

The study group consisted of 44 people with
Parkinson’s disease, including 15 women (34%)
and 29 men (66%). The mean age was 67.5 years
[±7.5]. The characteristics of the respondents are
presented in Table 1.
The lowest domain of QOL observed in the study
group was psychological area (44.6 points), and the
highest was environmental area (60.5 points). Figures
characterizing the QOL are presented in Table 2.
A correlation between the QOL and various
sociodemographic factors and physical activity

15 (34%)
29 (66%)
17 (39%)
27 (61%)
10 (23%)
34 (77%)
19 (43%)
25 (57%)
17 (39%)
27 (61%)

Diagnosis of Parkinson’s disease, n (%)
[years]
<50
51-50
61-70
>71

4 (9%)
27 (61%)
12 (27%)
1 (2%)

Duration of Parkinson’s disease [±SD]

9.6 [±4.8]

Additional ailments, n (%)
Arterial hypertension
Joint degenerative disease
Other
Sport in youth, n (%)
No
Yes
IPAQ, n (%)
High
Sufficient
Insufficient

28 (64%)
26 (59%)
8 (18%)
31 (71%)
13 (29%)
13 (29%)
5 (11%)
26 (59%)

Tab. 2. Characteristics of QOL of patients with Parkinson’s disease
Variable

Mean

Standard deviation

Median

Min

Max

Subjective assessment of QOL

2.95

0.75

3

2

4

Subjective assessment of health status

2.45

0.7

2

1

4

Physical domain

48.1

9.3

44

38

75

Psychological domain

44.6

9.8

44

31

81

Social domain

54.2

12.2

56

31

81

Environmental domain

60.5

9.2

59.5

44

81
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Tab. 3. Analysis of the relationship between QOL and sociodemographic factors and physical activity of the surveyed persons
Subjective
assessment
of QOL
Mean [±SD]

Subjective
assessment
of health status
Mean [±SD]

Physical
domain

Environmental
domain

Mean [±SD]

Psychological Social domain
domain
Mean [±SD] Mean [±SD]

0.005

0.071

0.003

0.723

0.101

0.191

Women

3.2 [±0.6]

2.4 [±0.8]

49.3 [±9.3]

47.2 [±12.6]

56.6 [±13.6]

60.6 [±10.2]

Men

2.8 [±0.8]

2.5 [±0.6]

47.4 [±9.4]

43.2 [±7.9]

53 [±11.5]

60.4 [±8.8]

p

0.11

0.6

2.9 [±0.9]

2.4 [±0.5]

45.8 [±8]

40 [±8.1]

45.1 [±6.4]

55 [±8.3]

3 [±0.7]

2.5 [±0.8]

48.7 [±9.7]

45.9 [±10]

56.9 [±12.3]

62.1 [±9]

p
Marital status

0.79

0.96

0.43

0.16

0.002

0.04

Single

2.8 [±0.8]

2.4 [±0.8]

47.5 [±11.8]

54.9 [±13.5]

57.6 [±7.5]

In relationship

3.1 [±0.7]

2.5 [±0.6]

42.4 [7.5]

53.7 [±11.5]

62.6 [±9.9]

p

0.2

0.26

0.17

0.67

0.08

Place of residence
Village
Town

3.1 [±0.8]
2.9 [±0.8]

2.6 [±0.7]

50.5 [±9.4]

43.3 [±7]

59.1 [±9.9]

61.1 [±9.3]

2.4 [±0.7]

46.5 [±9]

45.4 [±11.3]

51.2 [±12.7]

60 [±9.3]

p

0.47

0.32

0.13

0.41

0.02

0.78

Material status
Poor/average

2.7 [±0.8]

2.5 [±0.7]

47.6 [±8.4]

42.8 [±8.5]

50.4 [±9.5]

54.7 [±6.1]

Good/very good

3.1 [±0.7]

2.4 [±0.7]

48.4 [±10]

45.7 [±10.6]

56.6 [±13.3]

64.1 [±9.7]

p
Duration of Parkinson’s
disease
p

0.08

0.64

1

0.48

0.07

0.001

0.006

0.009

0.011

0.568

0.620

0.074

No

3.1 [±0.7]

2.4 [±0.8]

49.8 [±9.7]

49.7 [±11.6]

58.1 [±14.6]

61 [±10.1]

Yes

2.9 [±0.8]

2.5 [±0.6]

47.1 [±9.1]

41.7 [±7.4]

52 [±10.3]

60.1 [±8.8]

p

0.46

0.85

0.3

0.01

0.06

0.89

No

2.9 [±0.7]

2.5 [±0.6]

49.1 [±10.6]

42.5 [±8.8]

49.2 [±12.2]

58.8 [±9.2]

Yes

3 [±0.8]

2.4 [±0.8]

47.4 [±8.4]

46 [±10.4]

57.7 [±11.2]

61.6 [±9.2]

p

0.96

0.59

0.69

0.24

0.06

0.34

No

2.8 [±0.7]

2.4 [±0.8]

47.4 [±8.9]

44.5 [±9.8]

56.2 [±10.2]

60.1 [±8.6]

Yes

3.3 [±0.9]

2.5 [±0.5]

44.8 [±10.2]

49.5 [±15.6]

61.2 [±10.9]

p
IPAQ (Total MET)
p

0.05

0.35

49.6 [±10.4]
0.48

0.75

0.08

0.75

0.19

0.86

0.005

0.001

0.0001

0.08

Variable

Mean [±SD]

Age
p
Sex

Education
Primary and secondary
Higher

0.42

52.7 [±10.2]
44.5 [±6.8]
0.005

0.37

0.34

0.99

Additional ailments
Hypertension

Degenerative joint disease

Sport in youth
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It was found that age affects the subjective
evaluation of QOL and QOL in the physical
domain. People with greater level of education
were characterized by better QOL in the social
domain (p=0.002) and in the environmental domain
(p=0.04). It was also noted that single people had
better QOL in the physical domain than those in a
relationship (p=0.005). Persons living in rural areas
were characterized by better QOL in the social
domain (p=0.02). The occurrence of hypertension
significantly affected the QOL in the psychological
domain (p=0.01). The respondents with good or very
good material status showed a better QOL in the
environmental field (p=0.001). The duration of the
disease decreased the QOL in the physical domain
(p=0.011) as well as subjective assessment of QOL
(p=0.006) and subjective assessment of health status
(p=0.009). The level of physical activity affected
the physical domain (p=0.005), psychological
domain (p=0.001) and social domain (p=0.0001),
where its decrease was significantly associated with
a decrease in the QOL in these areas.
Discussion

Simpson et al. [27] noted that psychological
interventions with their potential to improve the
QOL in the emotional area become important in the
therapy of Parkinson’s disease. In our own research
it was observed that the lowest domain of QOL
was found in the psychological area, which seems
to demonstrate Simpson et al.’s thesis about the
essence of psychological care in the life of people
with Parkinson’s disease.
There are many factors affecting QOL, both
modifiable and unmodifiable. These factors may
determine the QOL of patients to a different degree
[28].
Gender is one of the factors determining the
QOL. The literature reports that Parkinson’s disease
is more frequently diagnosed in men than in women
[5]. However, Tu et al. did not show any relationship
between gender and QOL, just like Schraag et al.
Similar results were obtained by Augustyniuk et
al [16]. Also, in our own research, no correlation
between the QOL in the group of women and men
was found.
Another study attempted to determine the
relationship between the QOL and the age of
the respondents. It was found that the disease
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progresses faster with age and the reaction to
pharmacological treatment (levodopa) decreases.
Gait and posture disorders, cognitive impairment
and dementia development progress [31], which
affects the QOL of patients. Augustyniuk et al. [16]
observed a correlation between age and QOL. The
authors found the best QOL for people between 50
and 60 years of age, while the worst in those over
70 years of age. The dependence in this regard was
also demonstrated by Tu et al. Moreira et al. [32]
who proved that with increasing age, the QOL in
some areas of life deteriorates, i.e. by the decrease
of independence in activity of daily living and
cognitive functions. Our own research demonstrated
the occurrence of dependence as QOL decreased.
With the increase in age, the QOL in the physical
domain and subjective evaluation of the QOL were
reduced.
This study also explored the relationship between
the QOL and the level of education. Education
plays an important role in individual’s personal and
social development and supports and enriches the
understanding of oneself and the world [33]. He et
al. [34] noted that higher levels of education were
associated with improved QOL. This study supports
these findings with greater levels of education being
associated with higher reported QOL in both the
social and environmental domains.
Marital status is another factor that could influence
the QOL of individuals with Parkinson’s disease.
Moreira et al. [32] reported worse QOL in the social
domain in married patients. This dependence seems
to be surprising, since persons in a relationship
are usually considered to have greater support and
acceptance. On the other hand, this correlation
can be explained by the fact that chronic disease,
resulting in growing dependence on the partner,
may be a source of conflict and thus weaken family
and social ties [35]. Our own research also found
that single people had a significantly greater level of
QOL in the physical domain, in contrast to persons
in relationships. This result may be related to the
fact, that the average duration of the disease was 8.6
years for single persons and 10.3 years for persons
in a relationship, which, given the progressive
nature of the disease, could explain the occurrence
of this dependence.
Studies have also examined the relationship
between the QOL and the place of residence of
individuals with Parkinson’s disease. Rural areas are
typically characterized by informal interactions with
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strong social links and urban areas are more formal
and thus weaker ties between inhabitants are formed
[36]. Augustyniuk et al. [16] found a significant
difference between the inhabitants of smaller towns
and cities, with higher levels of QOL being reported
by people from smaller towns and cities. In our
own research it was also found that people living
in rural areas reported greater levels of QOL in
the social domain, in contrast to city dwellers. Our
respondents from the rural environment reported
greater levels of personal relationships with other
people and were more satisfied with the support
they received from their friends.
This study also identified a link between the QOL
and the duration of the illness. Parkinson’s disease
is a progressive disorder with increasing motor and
non-motor symptoms over time [37]. The duration
of the disease has a negative impact on the QOL
of patients due to the deterioration of physical and
emotional condition [38]. Tu et al. observed that a
longer duration of the disease led to a deterioration
in the QOL of patients [30]. Moreira et al. [32] also
observed a decrease in the QOL in various domains
of the disease (daily activities, emotional domain)
in patients with longer duration of the disease.
Augustyniuk et al. [16] noted a worse QOL in
patients with disease duration exceeding 15 years,
slightly better in patients whose disease duration
was 5 years. In our study we found that longer
duration of Parkinson’s disease caused poorer QOL
in the physical domain. Respondents were also
less satisfied with the overall quality of their lives
and the status of their health. Further evaluation
of QOL’s changes related to the progression of the
disease is very important, as it may lead to more
effective targeting of interventions [37].
This study also identified the relationship
between the level of physical activity and the QOL
of patients with Parkinson’s disease. Research by
Van Uem et al. [39] confirmed that greater levels
of physical activity are associated with greater level
of QOL. Our own research also demonstrated this

relationship, referring to three domains: physical,
psychological and social. Patients who undertook
greater physical effort were characterized by greater
level of QOL in the above-mentioned domains.
Physical activity is a modifiable lifestyle factor that
may influence the course of Parkinson’s disease [40].
For this reason, it is important to combine traditional
therapeutic procedures with an appropriate physical
activity strategy in order to reduce motor disorders,
postural instability and improve the QOL of people
struggling with this disease [41].
Finally, this study examined the relationship
between the QOL and material status and
hypertension. Previous studies report that the
occurrence of hypertension decreases the QOL
of patients with this disease [42,43]. In our study,
coexistence of hypertension led to deterioration of
QOL in the psychological domain. On the other
hand, the decreased QOL in the environmental
area was associated with poor or average material
status. These dependencies have not been studied
in a group of patients with Parkinson’s disease
previously. Therefore, it is not possible to compare
one’s own results with those of other authors.
A limitation to this study was the small sample
size. Given the findings of this study it is clear that
more work needs to be done to better understand
the effects that Parkinson’s disease has on QOL.
Therefore, it is important to continue this work in a
larger group of patients and to extend this work by
exploring a broader range of factors that may affect
QOL in this population.
Conclusions

The study demonstrates the relationship between
the QOL and various sociodemographic factors (age,
education, marital status, place of residence, material
status, duration of the disease and coexistence of
hypertension) and the level of physical activity in
individuals with Parkinson’s disease.
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Abstract
Introduction: Chronic obstructive pulmonary disease is a chronic disorder that
involves high-priced treatment and management, 45–75% of which may be associated
with exacerbation. Treatment, rehabilitation, adherence to a healthy lifestyle, and following recommendations for self-management require a patient’s high motivation and self
-organization. Analysis and the search for effective strategies that could be implemented
to enhance the effectiveness of an educational component in rehabilitation for people
with COPD have become the purpose of the study.
Material and methods: The search was conducted on a resource of the National Center
for Biotechnology Information. From the initial database searches, 2487 unique papers
were identified, 895 were retrieved for full-text evaluation, 39 of those were included for
further data extraction.
Results: Publications selected for analysis based on the main content were grouped
into 5 categories; most articles were focused on the self-management strategy.
Conclusions: The current practice of conducting and recommending education for
COPD patients, as well as modern technologies, will make it possible to properly implement this component in pulmonary rehabilitation programs, achieve the objectives
and positive impacts. Effective educational strategies ensure long-term benefits for the
patients, fewer exacerbations, better physical performance, and quality of life. The correct inhaler technique is the fundamental practical skill to be learned by COPD patients
during training sessions. A set of recommendations has been developed, and they should
be considered when elaborating on the curriculum within the pulmonary rehabilitation
for COPD patients.
Key words:

physical therapy, COPD, pulmonary rehabilitation, self-management.

Introduction

Chronic obstructive pulmonary disease (COPD)
is a common, preventable and treatable disorder,
which is characterized by persistent respiratory
symptoms and airflow limitations due to airway
and/or alveolar abnormalities usually caused by
email:

significant exposure to noxious particles or gases
[1]. Dyspnea and cough are the initial common
symptoms that reduce physical activity, loadcarrying ability, and quality of life.
COPD is a chronic disease that involves highpriced treatment and management [2], 45–75% of
which may be associated with exacerbation [3].
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Modern COPD therapy is aimed at the reduction
of the severity of symptoms, prevention of
the development of relapses of exacerbation,
maintenance of the optimal functioning of the
respiratory system, and improving the quality of
life [1].
One of the most critical deterrents to successful
COPD treatment is a patient’s low adherence to
therapy, which is primarily due to the low subjective
evaluation of medical care outcomes and, as a result,
false conclusions on the efficiency of treatment.
Other reasons for low motivation to adhere to the
prescribed treatment are low patient’s awareness
of disease patterns, the lack of understanding of
the need for long, often lifelong, therapy, the lack
of knowledge on the prognosis in case of failure
to receive treatment, the mechanisms of action of
the prescribed medicine, the differences between
the background and symptomatic therapy, as
well as the fear of the occurrence of side effects,
dependence on medications, high cost of treatment,
patient’s unwillingness to materially change his/her
lifestyle (for example, quit smoking) [4]. In other
words, treatment, rehabilitation, living a healthy
lifestyle, and following recommendations for selfmanagement require a patient’s high motivation and
self-organization.
It has been demonstrated that strategies for
comprehensive pulmonary rehabilitation are
beneficial in solving the abovementioned issues.
The following definition of pulmonary
rehabilitation was defined in a joint official statement
by the American Thoracic Society (ATS) and the
European Respiratory Society (ERS) for the year
2013: “… a comprehensive intervention based on
a thorough patient assessment followed by subjecttailored therapies that include, but are not limited to,
exercise training, education, and behavior change,
designed to improve the physical and psychological
condition of people with chronic respiratory disease
and to promote the long-term adherence to healthenhancing behaviors” [5].
The advantages of pulmonary rehabilitation
of individuals with COPD has been clearly
demonstrated in the literature and need no further
confirmation [6]. However, the search for optimal
educational programs, ways of implementation and
evaluation of their effectiveness, the introduction of
strategies for the formation of knowledge, skills, and
competencies, as well as the development of patient’s
self-management are still critical and relevant.

The purpose of our study is to analyze and find
effective strategies that could be implemented
to enhance the effectiveness of the educational
component in the rehabilitation of patients with
COPD.
Material and Methods

The search has been conducted on a resource of the
National Center for Biotechnology Information, in the
USA (PubMed). To identify all the descriptors needed
for a comprehensive search, we consulted Medical
Subject Headings (MeSH). The keyword combination
was “COPD,” “Chronic obstructive pulmonary
disease,” “Pulmonary Disease Chronic Obstructive,”
“Organization and administration,” “Prevention and
control,” “Rehabilitation,” “Therapy,” “Education,”
“Educational,” “Knowledge,” “Informatisation” with
selective Boolean operators “AND” and “OR.”
The following are the criteria for publication
selection: studies pertaining solely to patients with
COPD (1), papers published within the past five
years (April 2014 – April 2019) (2), availability of
the full text in English (3), the studies related to the
level of awareness and familiarity among patients
with the primary disease (COPD) (4), publications
concerned with the importance, specific content of
educational programs, their ways of implementation,
and effectiveness (5), papers were related to selfmanagement of patients with COPD.
Exclusionary criteria: protocols with incomplete
clinical studies (a comment, an editorial, case
report, clinical trial, a letter, a protocol) (1),
papers related to the training of the staff involved
in treatment/rehabilitation of patients with COPD
and further evaluation of their level of awareness
(2) or to other respiratory system diseases or if
a patient was simultaneously diagnosed with COPD
and other illness (3), publications on planning and
implementation of activities related to medical
treatment (4).
In order to ensure the accuracy of the review,
both authors have independently developed
a summary of the included studies. The exactness
of these studies has been checked using a checklist
with five questions: is this a detailed description
of the participants? (1); is this an accurate
description of educational programs, their ways
of implementation? (2); is this a proper summary
of the educational program? (3); is this a detailed
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description of outcomes? (4); is this a logical
summary of the research methodology? (5).
Co-authors analyzed the articles by the checklist,
edited the summary, and improved its accuracy. The
results have been discussed, agreed, and used for
the creation of tables.
All the search results are relevant as of April
2019.
Results

Figure 1 illustrates the 3-phase screening
approach and the number of articles included at
each stage. From the initial database searches, 2487
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unique papers were identified, 895 were retrieved
for full-text evaluation, 39 of those were included
for further data extraction. Publications selected
for analysis based on the main content have been
grouped into five categories; most articles have been
focused on the self-management strategy. Among
them, there are influence of the level of awareness
on various aspects of health and life – 6 publications
(1), education on specific issues related to COPD –
5 publications (2), provision of educational services
and assessing their effectiveness – 3 publications
(3), content and implementation of the educational
component within the integrated pulmonary
rehabilitation – 7 publications (4), self-management
strategies – 18 publications (5).

Fig. 1. The phases of screening approach and the number of articles included at each stage

The division of articles into separate groups was,
in some cases, conditional since the study could have
been conducted in two or more areas. In this case,
the publication has been attributed to the selected
group considering the main objective of the study.

1. Influence of the level of awareness on various
aspects of health and life
For the successful treatment and improvement
of the quality of life of patients with COPD it
is essential to have a high level of specialized
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knowledge about this disease, especially about
the way disease affects the well-being and various
aspects of life (Table 1). The ability of patients with
COPD to independently influence the course of the
disease, while maintaining their well-being at a
relatively stable level depends on the level of disease

awareness. The level of awareness of patients with
COPD of the nature, course, and effects of the
disease affects various aspects of life. In particular,
there is a strong positive correlation between the
level of awareness of patients with COPD and the
level of their self-management [7].

Tab. 1. Analysis of articles devoted to the impact of knowledge level on various aspects of health and life
No.

Authors, year,
country

Type of research / goal of research

Number
of participants and
sex; age (years old)

Research methods

The content of the educational
program or research results

1

Hua Yang et al.,
2019, China [7]

Observation/
246♂ + 100♀;
Determination of the relationship 44–86
between the knowledge level
on the disease and the level of
self-management

COPD-Q and CSMS
questionnaires

It was found that the knowledge
level on COPD correlates with
the level of self-management
behavior.
Educational activities to enhance
the knowledge level on COPD
may be necessary to improve
self-management.

2

Abdulsalim S. et
al., 2018, India [9]

Randomized controlled clinical
study /
Evaluating the effectiveness
of the pharmacist’s clinical
intervention on the patient’s
commitment to treatment

194♂ + 12♀;
61.1 (8.4)*–60.6
(7.9)

MAQ questionnaire

Consultation sessions (15–20
min) and information leaflets on
the following essential indications: adhere to medical therapy,
measure out in doses and take
medication on time, need to
quit smoking, do exercises, use
inhalers properly and detect
illness rapidly

3

Collinsworth A.W.
et al., 2018, USA
[8]

Prospective randomized pilot
study/
Evaluate the feasibility of the
developed educational program

128♂ + 180♀;
Patient Activation Mea44–86; 70.9 (12.5)– sure and CAT question70.0 (11.9)
naires

4

Schüz N. et al.,
Randomized controlled study/
182; ND, >45
2015, Australia [11] Studying the effect of anxiety and
depression in patients on the effectiveness of a rehabilitation program

Questionnaires by
HADS, Partners in
Health Scale; axonometry

16 conversations over the phone
for 12 months. The topics of
conversations concerned 5 components of self-management.

5

Zhang Q. et al.,
2014, China [10]

Cross-sectional study/
Study the knowledge of COPD
as a risk factor for anxiety and/
or depression in patients with
COPD, links between levels of
knowledge, functionality, and
quality of life

327♂ + 32♀;
65.64 (7.60)

Dyspnea scale mMRC;
HADS, CAT, BCKQ;
6MWD questionnaires

A higher score has been correlated by HADS with a lower COPD
level. Critical issues of COPD
that are a risk factor for anxiety
and/or depression in patients
with COPD are epidemiology,
and infection

6

Nakken N. et al.,
2017, Netherlands
[12]

Cross-sectional study /
Comparing the knowledge level
of illness in patients and their
guardians

194**
102♂ + 92♀; 66.0
(8.7)

The questionnaire with
34 statements, formulated by a multidisciplinary
group of pulmonary
rehabilitation

Patients and their guardians have
limited knowledge of COPD and
overall health status. Patients
should be educated with their
guardians, which will be useful
in terms of improving management strategies, strengthening
relationships, and organizing
behavioral changes.

An educational program is aimed
at obtaining basic knowledge
about COPD and participation
in the planning of self-management activities (15–30 min) and
planned telephone conversations.
Participation in planning in collaboration with patients provided
a common choice of patient’s
most significant on their opinion
strategies for preserving health
and preventing exacerbations.

Notes: COPD-Q − Chronic Obstructive Pulmonary Disease knowledge Questionnaire, CSMS − COPD Self-Management Scale, MAQ − Morisky,
Green and Levine Medication Adherence Questionnaire, HADS − Hospital Anxiety and Depression Scale, mMRC − Modified Medical Research
Council, CAT − COPD Assessment Test, BCKQ − Bristol COPD Knowledge Questionnaire, 6MWD – six-minute walk distance.
ND – sex was not determined in the study.
*
– M (SD).
**
– the study involves patients and their guardians; the age and gender is given for patients with COPD.
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One of the goals of educational programs in the
field of rehabilitation is to improve the person’s
adherence to therapy. Patients with COPD chose
to develop such skills that will contribute to the
formation and development of self-management,
as well as the correction of a lifestyle (leaving off
smoking) [8]. These and other educational topics
have been provided within the educational program,
which had been planned for each patient. Thanks
to the abovementioned approach and educational
program the duration from the beginning of the
program until the first exacerbation was longer and
had a positive impact on the health condition of the
subjects, however, in general, it did not decrease the
total number of hospitalizations.
Better adherence to medication therapy can be
achieved by involving pharmacists in providing
consultations for patients with COPD [9]. Such an
approach reduces the number of intents of improper
consumption of pharmaceuticals.
The level of awareness of the disease is a risk
factor for the development of anxiety and depression
in patients with COPD , a decrease in the quality
of life, and an increase of dyspnea [10]. The level
of a patient’s anxiety and depression before the
educational program significantly determines its
effectiveness. In particular, there has been found
the positive effect of educational program on selfmanagement on the level of awareness and the
change in physical activity of patients with a low
level of anxiety and depression [11]. At the same
time, a higher level of anxiety and depression was
associated with a lower level of physical activity
after completing the educational program.
To overcome/stabilize the disease both patients
with COPD and their guardians shall have the
appropriate level of awareness. [12]. In general, the
researchers have not found any significant differences
between the level of awareness of the patients and
their representatives. Moreover, the responses of
patients who had previously participated in the
program of pulmonary rehabilitation, persons with
better cognitive function, younger patients, and
patients with a higher level of education, as well as
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patients with previously diagnosed COPD appeared
to be more accurate.
2. Education on specific issues related to COPD
The syllabus for COPD patients includes a wide
range of topics. Some of them are theoretical, while
others are combined with practical skills. Among the
selected publications there are studies devoted to the
significance and peculiarities of studying particular
educational topics, mainly the use of inhalation
devices, the correct use of which is an essential basis
for the effective treatment of COPD patients (Table
2). The studies confirmed a high rate of inappropriate
use of inhalers among COPD patients (40–100%)
[13-15], even after specialized training or long-term
(on average 9 years) usage of the device.
Among the methods of the proposed work with
patients, specialists have suggested as follows:
specially developed handout material [14], which
considers the level of awareness of a patient
(including a very low one) of the disease, video
lectures, demonstration of the use of inhaler
techniques, direct instructions given by pharmacists,
etc. [16]. Individual methods of work appeared to be
the most successful ones (practical training sessions
with medical specialists, and individual instructions),
but video demonstration has also appeared to be
effective. Even one training session with a pharmacist
can significantly improve the quality of use of
inhalation devices and save the result of training for
4–6 weeks [16]. However, evaluating the number
of training sessions required to minimize mistakes
in the use of inhalations, Takaku Y. et al. found that
many specialists (pharmacists) misplaced steps and
failed to demonstrate to their patients appropriate
techniques of using the inhaler [17]. In order to
achieve the maximum positive effect and to develop
the skills of using one model of the inhaler, a patient
needs at least three sessions of instructions. However,
some patients may continue wrong inhalations even
after repeated instructions that sometimes depend on
physical constraints and the inability to use the device
properly [17]. In such cases, it is recommended that
the device is changed to an easier one.
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Tab. 2. The results of selected educational issues related to COPD
No.

Authors, year,
country

Number of
Type of research/ aim of research participants and sex;
age (years old)

Research methods
Checklists of the correct inhalation technique (https://www.
atemwegsliga.de)

Description of educational
methodology
Individual instructions provided by
the doctor. Web videos provided by Deutsche Atemwegsliga
demonstrating proper inhalation
techniques

1

Windisch W. et
al., 2018,
Germany [13]

Randomized controlled trial/
74♂ + 78♀; 66.6
Compare the effectiveness of
(7.7)*–68.2 (9.1)
learning with the use of web video
with individual instructions for the
correct inhalation technique

2

Purohit A.N. et
al., 2017, India
[15]

Prospective, continuous, interven- 65, ND; 49.47
WHO Guidebook
tional, comparative study/
(1.95)–44.70 (2.19) Checklist
Evaluate the impact of such training
activities as a demonstration
of a researcher’s technique and
information sheets on the use of a
metered-dose inhalers (MDI)

Demonstration of the technique
of using the inhaler, cards with a
graphic representation of the correct
technique of using an inhalation
device

3

Beatty C.R. et
al., 2017, USA
[14]

120, ND; 18–89
Prospective experimental study/
To investigate the influence of the
level of medical literacy on inhalation technique

Specially designed handout material
that takes into account the specific
types of inhalers and the level of
medical literacy, a standard handout
that is used in hospitals

4

Takaku Y. et al., Prospective study/
74♂ + 7♀; 72 (7)
2017, Japan [17] Evaluate the number of instructions
needed to minimize mistakes when
using inhalers of different types

5

Bouwmeester C. Observation/
et al., 2015, USA Assess the patient’s ability to
[16]
demonstrate and maintain appropriate methods of administering
inhaled medication after training
provided by a pharmacist

Medical literacy
questionnaire −
REALM-SF. Checklist
for a correct use of an
inhaler

Checklists for assess- Repetitive testing of practical skills,
ing the correct use of evaluation of the effectiveness
the inhaler
of the acquired knowledge (2-5
times with intervals from 2 weeks
up to 1 month until the maximum
possible positive result is achieved),
instructions
36, ND; 81 (10.05) Hickey’s Pharmacies Training session with a pharmacist
Inhaler Technique
on the use of an inhaler, evaluation
assessment
of its performance

Notes: MDI − Metered Dose Inhaler, REALM-SF − Short Form of Rapid Assessment of Adult Literacy in Medicine.
*
– M (SD).
ND – sex was not determined in the study.

3. Providing educational services and assessing
their effectiveness (Table 3)
A face-to-face meeting at least once a week for
6–8 weeks and simultaneous provision of printed
educational materials are the classical approach towards
the implementation of the educational component
[18]. It requires territorial accessibility of institutions
that provide such services for patients, relevant
professionals, the patient’s ability to attend training
sessions and financial support. Accordingly, in order for
patients with COPD to get more specialized education
and to reduce the economic burden, alternative
educational ways are being sought. An intensive, onesessional training within a one-day training camp,
which has a statistically proven efficiency, may be an
economically sound resolution. [19].
Educational services may also be provided both
in the form of lectures and using digital media (in
particular, DVDs) [20]. A comparison of these two
forms of training showed no significant differences
in the awareness of patients who used these

techniques. An increase in viewing online medical
information among adults with chronic diseases, as
well as the possibility of usage of information and
communications technologies, increases patient’s
access to learning. YouTube™ (www.youtube.com),
one of the most popular social websites, is often used
to exchange some educational materials for patients
with chronic diseases. Assessing the content and
quality of 223 video tutorials on YouTube, it has been
revealed that about half of the videos cover the topic
of “Drug Management” (50.7%), while “Leaving
off Smoking” has been highlighted in 17.9% of
the analyzed videos, “Physical activity” – 17.5%,
“Everyday affairs” – 16.6%, “Infection control” –
11.7%, “Respiratory training” only 9.8%, “Nutrition”
and “Stress management/energy saving” – less than
5% of the videos [21]. The promotion of educational
materials on YouTube has great potential; however,
the quality and the content of analyzed and available
videos were quite low, and their total number is small
if compared with the amount of video material related
to other chronic diseases.
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Tab. 3. Provision and effectiveness of educational services for people with COPD
No
1

Number of
participants and
Research
Authors, year
sex; age (years old)/
methods
subject of study
Ward S., Sewell L.,
Comparative fol64♂ + 59♀; 68.00 BCKQ questionnaire
Singh S., 2018, UK [20] low-up study/
(10.04)*–71.26
Evaluate the quality of (10.19)
providing educational
services in the form of
a DVD presentation
Type of research /
goal of research

2

Bhattacharyya P. et al.,
2018, India [19]

Clinical study/
62♂ + 28♀; 62
Evaluate the effective- (9)–71.26 (10.19)
ness of self-study and
intensive one-session
training under the
guidance of specialists
based on a simple
training program for
patients

3.

Stellefson M. et al., 2014 Heuristic evaluation/ 223 video materials
[21]
Analyze the content of
video materials related
to COPD and located
on YouTube

Organization of educational services
or research findings
Conducted by: members of a multidisciplinary team (pulmonologist, occupational therapist, nurse of respiratory
medicine, physical therapist, psychologist, dietician, and pharmacist).
Themes: information on the disease,
healthy eating, medicines, prevention
of exacerbations and exacerbations’
features, physical activity and training,
energy conservation, rest, and thorax
treatment

CAT

As part of one-day training camp.
Themes: information on COPD and
the importance of smoking cessation,
pharmaceutical information, the correct
use of inhaled medicines, the importance
of treatment for COPD-related diseases,
proper and appropriate food and hygienic
interventions (including bronchial
hygiene), general exercises and exercises
with particular emphasis on walking and
breathing

3 experts who have
experience in web
design and health
technology have estimated the functionality of the prototype of
the COPDFlix Social
Resource Center

The following main recommendations
were given for eliminating barriers in
using the website: use a simpler language
for potential website users, include website map and highlight active hyperlinked
items

Notes: BCKQ − Bristol COPD Knowledge Questionnaire; CAT − COPD Assessment Test.
*
– M (SD).

4. Content and implementation of the educational
component within the integrated pulmonary
rehabilitation
Education is one of the compulsory components
of pulmonary rehabilitation programs [22-23], and
most of them have training sessions for patients with
COPD . Researches strive to find the most relevant
topics, duration, number of sessions, and ways of
providing educational material (Table 4).
The positive effect of pulmonary rehabilitation
programs decreases in the course of time, making
it important to find out ways for maintaining the
achieved results. One of such approaches has been
studied by Wilson A. M. et al. [24], who proposed
a support program for patients with COPD , who
had already completed pulmonary rehabilitation.
Unfortunately, this program has appeared to be
ineffective for maintaining or improving the quality
of life and ability to withstand the physical load,
reducing the level of anxiety and depression,
as well as positive effects on dyspnea and daily
physical activity achieved after the completion of

the pulmonary rehabilitation program. Half of the
time of the support program has been devoted to
the educational component. Three-hour training
sessions (in the 3d, 6th, and 9th month) were
devoted to the following topics:
1. Healthy eating, the importance of physical
training, prevention of exacerbations, and action
plan in case of any of them, leaving off smoking.
2. Overcoming dyspnea, consideration of different
workout strategies, breaking barriers on the way
to physical activity.
3. Psychological issues that arise during the
development of chronic disease, their possible
solutions, mastering of relaxation techniques,
and assistance for those who care for patients
with COPD .
On the basis of a systematic review of
publication from January 1996 to February 2016,
Gardener A. C. et al. identified 13 areas that are
important for patients with COPD and in which they
require additional support [25].
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Tab. 4. Publications devoted to the educational component within the framework of a pulmonary rehabilitation program
No.

Authors, year,
country*

Type of research/ goal of
research
A systematic review of
literature/
Determine the full range
of needs for the support of
patients with COPD

Number of participants
and sex; age (years old)/
subjects for study
31 articles

Number of participants /
Research methods

Content and organization of
the educational component or
research findings

1

Gardener A. C.
et al., 2018 [25]

2

Chaplin E. et al., Randomized controlled trial/ 103 participants: 71♂ +
2017, UK [29]
Evaluate whether web-based 32♀; 66.1 (8.1)**–66.4
(10.1)
pulmonary rehabilitation
programs can be an alternative
to conventional programs

The review was conducted in accordance with the
PRISMA recommendations,
publications from January
1996 to February 2016 were
considered
Physical performance has
been assessed (ISWT and
ESWT), chronic respiratory
self-esteem from (CRQ-SR),
anxiety and depression scale
(HADS), evaluation of COPD
manifestations (CAT), PR
Adapted self-efficacy index
(PRAISE), evaluation of
COPD knowledge (BCKQ),
quality of life(EQ-5D-5L),
patient cost questionnaire

3

Garvey C. et al., Review/
2018 [30]
Describe the options for a
home-based pulmonary rehabilitation program

The search strategy applied
in MEDLINE was adapted
for other
databases

4

Wilson A.M.
et al., 2015,
UK [24]

Randomized controlled trial/ 148 participants: 91♂ +
Rate the support program after 57♀; 67.3 (15.1)–69.3
the completion of pulmonary (8.9)
rehabilitation

CRQ questionnaire, clinical
test ESWT, EQ5D questionnaires, HADS, a diary of
physical activity

5

Kiongera G.M.,
Houde S.C.,
2015, UK [27]

Physical performance
The 6–8 weeks program,
(6MWD), dyspnea rate (Borg which consisted of 24 series of
scale CR10), quality of life
activities.
(SGRQ), satisfaction survey
form
IPR program activities

6

Desveaux L.
et al., 2015 [26]

Clinical study/
23 participants: 11♂ +
Evaluate the effectiveness
12♀; 68–72.
of the in-patient program for
pulmonary rehabilitation for
patients with COPD in an
institution of long-term care
Systematic review/
7 studies
To describe the international
experience of providing pulmonary rehabilitation, and to
compare its structure and indicators in different countries

Electronic databases
MEDLINE, CINAHL,
EMBASE, AMED,
PubMed, Cochrane,
PEDro

The review was conducted in
accordance with PRISMA recommendations, publications
published before September
2013 were considered

a complex set of areas of
necessary support for patients
with COPD has been identified according to the patients’
views
Duration of the program of
pulmonary rehabilitation 6–8
weeks.
The program included a standard introductory session providing access to the website
and printed materials for the
website navigation, and daily
self-training by the online
program, as well as weekly
contact with a rehabilitation
specialist (telephone call or
email).
The educational material of
the web program was based
on the manual “SPACE for
COPD.” Patients worked
through a website at their own
pace; however, specific steps
need to be taken or achieved
before gaining access to
further content in order to
ensure appropriate progress in
the program
The need for personalized, affordable, and effective pulmonary rehabilitation at COPD
will stimulate the development
of devices, platforms, and
programs in order to meet
these essential needs and gaps
in treatment.
Funds for such programs of
pulmonary rehabilitation and
patient motivation remain
unresolved
The support program consisted of one session lasting 2
hours, held every 3 months,
including 1 year of learning
and 1 year of training

The current availability of PR
programs service less than
1.2% of individuals living
with COPD across seven
countries with wealthy economies
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Marques A.
et al., 2015,
Portugal [28]

Randomized controlled trial/
Study the effects of a family
program of pulmonary rehabilitation on COPD management

42 couples (a person
with COPD and a family
member):
28♂*** + 14♀; 65.9
(13.4)–68.8 (7.3)

Functional balance (“Get up
and go” test), estimation of
shin extensor’s force, quality
of life (SGRQ)

59
Duration of the program of
pulmonary rehabilitation – 12
weeks. The program consisted
of training, psychological support, and education, conducted
in primary care centers. Family members attended sessions
of psychological support and
training along with patients
with COPD

Notes: ISWT − Incremental Shuttle Walking Test; ESWT − Endurance Shuttle Walk Test; CRQ-SR − self-reported Chronic Respiratory Questionnaire; HADS − Hospital Anxiety and Depression Scale; CAT − COPD Assessment Test, PRAISE − The Pulmonary Rehabilitation Adapted Index
of Self-Efficacy; BCKQ − Bristol COPD Knowledge Questionnaire; EQ-5D-5L − 5-level EuroQol 5-dimensional questionnaire; CRQ − Chronic
Respiratory Disease Questionnaire; SGRQ − St. George’s Respiratory Questionnaire; 6MWD − six-minute walk distance.
*
− if the subject of study is articles, the information about country was not given;
**
− M (SD);
***
− information about participants with COPD.

In general, the practice of providing pulmonary
rehabilitation in different countries involves specific
educational programs [26]. Basically, there are
about 38 educational topics for patients with COPD
, and “Medicines” and “Relaxation” are considered
in most cases.
There are pulmonary rehabilitation programs that
include the provision of educational sessions for
inpatients at long-stay institutions twice per week
for six weeks [27], being held by pulmonologists,
physical therapists and occupational therapist.
The family-based program of pulmonary
rehabilitation had the same positive effects as
usual ones focused on the ability to withstand the
physical load, increase the strength of quadriceps,
and functional balance [28]. It is suggested to
attract family members to educational events and
psychological support events. It is recommended
to use didactic methods (discussion, role-playing
games, homework, and brainstorming) during weekly
training held by a multidisciplinary team consisting of
a physical therapist, a gerontologist, a psychologist, a
nurse, and a doctor. Such a version of the program is
of great benefit to the family and helps its members to
have a better insight into the disease and better control
COPD while improving family relations.
A comparison of the usual pulmonary
rehabilitation program with a web-based program
revealed that 38% of the subjects prefer a webversion [29], 23.5% said they required a usual
program, while others did not have preferences
or refused rehabilitation at all. Assessment before
the start of a web-based program was carried out
in order to select educational material by the topics
with low level of awareness. These studies have
shown that interactive web-based programs can be
an acceptable alternative to the usual pulmonary
rehabilitation programs.

Possibilities and methods for organizing
pulmonary rehabilitation in a remote mode are
of interest to patients, healthcare personnel, and
researchers. Garvey C. et al. [30] attempted to
systematize data and analyze options for homebased pulmonary rehabilitation programs. Special
attention is paid to the educational component of
home-based pulmonary rehabilitation programs,
which focuses primarily on improving the level of
self-management. Based on the official statement of
the American Thoracic Society and the European
Respiratory Society, the following main educational
topics on self-management are recommended [30]:
1. Systemic anatomy and physiology of the lungs.
2. Pathophysiology of chronic respiratory diseases.
3. Communication with a doctor.
4. Interpretation of medical screening.
5. Breathing techniques.
6. Airway clearance techniques (ACTs).
7. The role and justification for the need of
treatment, in particular, oxygen therapy.
8. Effective use of respiratory devices.
9. Advantages of workouts and physical loading.
10. Energy saving during daily activities.
11. Healthy eating.
12. Avoiding provocative factors.
13. Early recognition and treatment of exacerbations.
14. Leisure.
15. Managing COPD.
A significant amount of scientific research in the
field of educational services for patients with COPD
is focused on the strategy of self-management. Selfmanagement support interventions for patients
with COPD are “structured but personalized and
often multi-component interventions, with goals of
motivating, engaging and assisting the participants
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to positively adapt their behavior(s) and develop
skills to manage their disease better” [31].
The self-management concept includes selfmonitoring, symptom management, management of
emotional, psychosocial, and functional consequences
of the disease, and collaboration with family,
community, and healthcare professionals [32].
Interventions for supporting self-management
are primarily based on informing patients and
the formation of individual goals and strategies,
focusing on motivation, achievements encouraging,
and mental health [33].
Although at first sight they might look similar,
the components of patient`s education and selfmanagement education are really different [34]:
– self-management education is based on the
person’s commitment and active involvement;
– issues, purpose, and tasks are to be set by
patients, not by healthcare specialists;
– provided information and skills are problemoriented, not nosological;
– it is suggested that behavior changes as a result
of the increase in the level of self-efficacy regarding
the ability to participate in self-management, rather
than as a result of raising the level of awareness.
In general, self-management education strategy
is based on the promotion of disease control and
its consequences [35]. The educational component
itself in pulmonary rehabilitation programs is
inefficient, it is necessary to change behavior, in
particular acquire self-care skills [36]. Moreover,
Sohanpal R. et al. [37] state that education is a part
of the self-management support component.
In the short term, self-management education can
ensure improved health [38] and functional level,
reduce the hospital stay, facilitate the development of
planning, organization and control skills in patients
with COPD , and improve management [39].
Thus, the study of the effectiveness of the relevant
programs has revealed their positive influence on
some areas of self-management (“Constructive
attitudes and approaches,” “Skills and technique
acquisition,” “Self-monitoring and insight”)
[33], improving life quality [40, 41], awareness
of the disease [42], prolongation of the remission
period [40], reducing hospital stay and number
of visits to a doctor [43, 44]. In a cohort study by
Khan A. et al. [45], patients with a developed selfmanagement plan more often attended training
courses or consultations on physical activity, they
obtained a higher level of awareness of COPD and

better adherence to treatment. The optimal variant
for implementation of self-management programs,
their substantive content, and maintaining of selfmanagement and self-monitoring skills, as well
as feedback from healthcare professionals, can be
considered as an introduction of the practice of
online diary [46]. Patients with COPD who used
such diaries were able to control their own lives
and their disease. The influence of self-management
program on the quality of life, physical performance
or psycho-emotional state is still a controversial
issue, its effectiveness may also be unsatisfactory,
and the introduction of specific programs may cause
certain barriers for both patients and those engaged
into treatment/rehabilitation [47].
The main goal and related tasks addressed by the
strategy of self-management [48]:
1. Health behaviors:
– leaving off smoking (as necessary);
– increasing physical activity;
– medical treatment (devotion and adequate
inhalation technique).
2. Disease management:
– avoidance of deteriorating factors (smoking,
dust);
– dyspnea control (taking the appropriate
medications, breathing through the pursed
lips);
– use of energy saving methods (e.g., choosing
the pace of walking);
– formation of exacerbation management
strategies (a written action plan that includes
key components to make exacerbation
management easier);
– use stress management strategies (exercises
for relaxation).
There have been highlighted more different
categories of self-care behaviors and strategies that
can be used by patients with COPD [49]:
1. Self-care for the prevention, control, and
management of COPD and respiratory symptoms.
2. Self-care for the prevention, control, and
management in everyday activities.
3. Self-care for addressing trouble sleeping.
4. Self-care for exacerbation control and
management.
5. Self-care for emotional-distress management.
6. Self-care for managing social life changes.
7. Contact with healthcare institutions.
8. Acquisition of self-care knowledge and skills.
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Discussion

The educational component is an indispensable
component of all and any medical and rehabilitation
measures [18]. Without raising the level of patient’s
awareness of all COPD aspects, it is difficult to
achieve a sufficient level of motivation to follow
medical recommendations for treatment, physical
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therapy, behavioral changes in nutrition, physical
activity, and daily routine [4].
It might look easy to provide specific knowledge
on the disease and various aspects of life for
patients with COPD , but it requires thorough
planning [25], assessment, preparation of study and
handout materials, subsequent support and access to
educational resources (Figure 2).

Fig. 2. Stages and components of the educational program for patients with COPD

Based on already existing practice, it is advisable
to review the recommendations which consider
modern researches on the implementation of
the educational component in the treatment and
rehabilitation of patients with COPD (Table 5).
The educational component is one of the crucial
and significant parts of the pulmonary rehabilitation
program [12]. The issue of accessibility and the

proper level of educational services are of concern
to many researchers and practitioners. A sufficient
level of implementation of educational services and
the professional provision of information on the
given topics may be ensured by several specialists
of different specialties, although a pulmonologists,
physical therapists and psychologists are the key
specialists [50].
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Tab. 5. Recommendations on the implementation of the educational component in pulmonary rehabilitation programs based on
the results of modern scientific researches
No.

Recommendation

Implementation

Goal

1

Attract professionals of
different specialties for elaborating and implementing
educational programs

Specialists

 pulmonologist
 physical therapist
 psychologist
 speech therapist
 occupational therapist
 pharmacist

the involvement of professionals in certain
specialties will enable the educational
materials to be presented as efficiently as
possible, and individual characteristics of
patients with COPD should be considered

2

Additionally assess the
knowledge level, self-management behavior, and
psycho-emotional state before
the implementation of the
educational component of
rehabilitation

Assessment

 patient’s awareness and knowledge level
of COPD
 self-management behavior (motivation,
readiness to change the behavior)
 psycho-emotional state, anxiety and
depression levels
 daily needs, social activity, access to
physical rehabilitation institutions and
Internet resources

Definition of the initial level, elaboration
of topics according to relevance for inclusion in the curriculum, the extraction of
unnecessary or in-depth information from
the curriculum, solving the issue with the
method of training and providing training
materials

 individual
 group
 self-education

4

Provide patients with the
opportunity to maintain
the achieved level upon
completion of the educational
program

5

Involve patients in choosing
and planning strategies

Occurs at the stage of initial assessment and definition of
curriculum purpose and objectives

Increase understanding and motivation,
and patient’s active participation in the
treatment, pulmonary rehabilitation, and
self-management

6

Operate the maximum
amount of educational topics
for a flexible choice according
to patients’ needs

It is expedient to choose the subjects of studies after
determining the knowledge level, and take into
consideration the patient’s vision of the sphere where
he/she is most in need of information

To improve the individual approach to
the implementation of an educational
component of a pulmonary rehabilitation
program

7

Include self-management
strategy for improving
efficiency

Methods

3

Educational
Choose the most convenient
methods
for the patient methods and
organization of training and
Ways of proviways to provide training
ding learning
materials
materials

Main
components

 lections
 printed materials
 video materials
 online materials
 monitoring appointments
 on-line consultations (e.g. Skype)
 telephone communication
 emails

Cost-effective, result-oriented learning
that reaches
The maximum number of patients
with COPD

Achieving the maximum effect
and availability of learning
for each patient

 self-control
 symptom management
Increase the effectiveness of treatment
 managing the effects of the disease
and rehabilitation, prevent exacerbations,
(emotional, psychosocial, and functional)
optimize financial savings
 cooperation with family, community, and
specialists in the field of health care

Assessment and determination of the patient’s
initial level of awareness, anxiety, depression
[11], motivation, and peculiarities of everyday life
will make it possible to consider the results while
correcting the studied indicators and the educational
program itself.
The search for an alternative way, except for
traditional lectures, [13,21,29] and methods of
providing educational services [30] for patients with
COPD , and assessment of their effectiveness aims at
attracting more patients to pulmonary rehabilitation
programs, improving access to all components of
pulmonary rehabilitation, in particular, educational
ones. Thus, the choice of providing educational
services through the use of traditional lectures,

printed materials, videos, or online materials should
be considered.
Increasing patient’s motivation, their cooperation
with healthcare personnel, and active participation
in the continuation of pulmonary rehabilitation
programs will help to get feedback from the
providers of pulmonary rehabilitation services.
Once the pulmonary rehabilitation program is
completed it is advisable to choose the most
convenient ways of communication with patients.
Such steps, along with the provision of awareness
and skills in self-management, will allow the
patients to monitor their condition more effectively
and follow the recommendations of physicians and
physical therapists more responsibly.
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Having analyzed the studies it has been
revealed that the issue of relationships between
the effectiveness of the educational component
or general rehabilitation program and the stage
of COPD is poorly understood. Thus, the issue
of improving the educational part, correction of
frequency and duration of meeting, taking into
account the phenotype or stage of COPD, remains
crucial. It can be assumed that the COPD`s stage
is vital for choosing the most appropriate topics
to be included in the education component. In the
mild stage, it is advisable to devote time to the
issue of lungs’ work and functions, the benefits of
exercise, healthy nutrition, active leisure, avoidance
of provoking factors, and the issues of diseases
management. In patients with moderate/severe
COPD, it is essential to focus on breathing strategies,
airway techniques, the role and justification for
treatment, including oxygen therapy and effective
use of respiratory devices, energy saving during
daily activities, and early recognition and treatment
of exacerbations. A critical issue to be considered
with severe patients and their caregivers are the
possible prognosis, treatment options, including
non-invasive ventilation, admission to the intensive
care unit, end of life.
Despite the great potential and benefits
of the educational component of pulmonary
rehabilitation programs, a lot of human, financial
[25], organizational and intellectual resources
are required for its appropriate introduction [2].
Considering modern practice of conducting and
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recommendations for the provision of education for
patients with COPD, as well as modern technologies,
will make it possible to properly implement this
component in pulmonary rehabilitation programs,
achieve the objectives and positive impacts.
Conclusions

Much attention is being paid to the study of the
effective ways of implementation of the educational
component in the treatment and pulmonary
rehabilitation of patients with COPD . Effective
educational strategies ensure long-term benefits for
the patients, fewer exacerbations, better physical
performance and quality of life. The correct inhaler
technique is the fundamental practical skill to be
learned by patients with COPD during training
sessions. Based on the analyzed publications, a
set of recommendations has been developed, and
they should be considered when elaborating on the
curriculum within the pulmonary rehabilitation for
patients with COPD .
The prospect of further publications and research
is a description of the educational component
of pulmonary rehabilitation, evaluation of the
effectiveness of the interventional program,
considering practical recommendations given in
this article. The educational topics will be divided
into obligatory and selective parts, depending on
the results of the assessment at the beginning of the
pulmonary rehabilitation program, COPD`s severity
and patient`s demands.
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Abstract
Introduction: Distal radius fracture (DRF) is the most common injury leading to limitation of daily activities and functional independence. Occupational therapy (OT)
through the therapeutic use of everyday activities is to ensure participation in various
roles. The aim of this study was to compare the efficacy of occupational therapy in the
treatment of patients after DRF.
Material and methods: The literature review was conducted as an electronic search in
Pubmed and EBSCO. The results of the search were limited to: clinical controlled trials,
the terms “occupational therapy and distal radius fracture” or “rehabilitation and distal
radius fracture” and publication period between January 2008 and December 2018.
Results: Three scientific studies have shown significant benefits of OT for patients undergoing supervised therapy, 5 studies have revealed no significant differences between
the various therapeutic programs, and two studies have revealed that home exercise programs are superior than other.
Conclusions: There is no clear evidence showing the benefits of occupational therapy
performed instead of or in addition to other forms of patient rehabilitation after DRF. However, the use of various forms of occupational therapy (advice, consultation, exercise
or supervised therapy process) brings significant benefits to patients, who did not receive
any form of intervention.
Key words:

rehabilitation, hand therapy, upper limb injury

Introduction

Distal radius fracture (DRF) is the most frequent
injury of the upper limb [1-4]. This fracture often
occurs in the group of women over 65 years of age
suffering from low-energy injuries and for young
men suffering from high-energy injuries, which
are often associated with sports activities, highaltitude falls or traffic accidents [3,5,6]. Due to the
large number of fracture types, many classifications

email:

have been used, introducing the division according
to specific criteria, which allows determination
of correct treatment and possible complications.
Because of a good healing potential of these type
of fractures, as well as, rare occurrence of nonunion or formation of pseudoarthrosis, patients are
usually treated conservatively [7,11]. Comminuted
fractures, interarticular fractures, fractures after
unsuccessful reposition or with secondary fracture
displacement require surgical treatment. The
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most common methods of surgical treatment are:
close reduction and internal fixation (CRIF), open
reduction and internal fixation (ORIF) or external
stabilization [4,7,8]. Żyluk and Janowski [9]
found that DRF treated conservatively leads to
displacement in load 30-50% of cases, which is why
the tendency to use ORIF technique prevails today
among unstable fractures [4].
Anyone who sustains an upper limb fracture
will experience a period where they have difficulty
participating in personal, occupational and sporting
activities that may extend to 12 months beyond the
time of fracture [10,11]. The degree of difficulty
may be related to the type of fracture, length and
position of immobilization or any complications
such as CRPS. Problems during treatment are most
often associated with pain and swelling [12]. Pain
consequently makes it difficult to perform everyday
activities, which many patients did not have
previously had difficulties with [12]. Research by
Ydreborg et al. [13] showed that despite regaining
the range of mobility (ROM) and grip strength in
12 months, pain during rest and activity was still
a problem.
Immobilization of one of the limbs prevents
bimanual use of upper limbs, which leads to
problems with performing basic activities of daily
living (ADL), such as bathing, dressing, undressing
and self-catering. In addition, problems with the
upper limb can cause dependence of patients on
other people. Immobilization of the limb also limits
the mobility, which together with the weakening of
muscle strength results in graphomotor problems as
well as manipulative problems.
Distal radius fractures also occur in people at
working age, which can significantly impede the
performance of paid work during the rehabilitation
period [14,15]. Valdes et al. [16] points out that
pain has a significant impact on the performance of
paid work among the DRF, which is an area for an
occupational therapist who prepares the patient to
return to work.
Considering that the upper limbs form the
foundation for performing basic (ADL) and
instrumental ADL (IADL), the occurrence of
a fracture leads to some limitations in the performance
of activities and functional independence [17].
A study by Vergar et al. [17] showed that for about
23-24% of people after breaking, the limitations
persist after 6 months from the injury. Limitations
of limb activity during exercise may be caused by
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a decrease in ROM, pain, swelling or weakness in
muscle strength [13]. During the fracture injuries
there are also possibilities of soft tissue damages,
which is why later patients often present more
physical and functional restrictions [18].
Occupational therapy (OT) is a crucial component
in the process of comprehensive rehabilitation
[15,19-21]. Occupational therapist cooperates
with the patient after a fracture in the field of
medical, social and vocational rehabilitation [20].
Occupational therapy through the therapeutic use
of everyday activities is to ensure participation in
various roles performed at home, work, school or in
the community. The fundamental aim of therapeutic
intervention is to support the beneficiary in order to
provide him/her with the opportunity to participate
in activities that are crucial, needed by the patient
in everyday functioning or show willingness to
perform them [19].
Although DRF is one of the most common
fractures, current scientific research does not indicate
a standardized, comprehensive rehabilitation
program, which aims to optimize the functioning
level of various patients. Current research carried
out on the subject of a therapy program for people
after breaking the DRF does not give univocal
evidence about the superiority of any of the methods
over others.
Taking into consideration the uncertainty about
the role of exercise in the rehabilitation process
after upper limb fracture, the aim of this review
was to assess the efficacy of OT in the treatment of
patients after DRF.
Material and methods

Due to the low availability of studies comparing
occupational therapy with other forms of
treatment, it was decided to include a review
comparing physiotherapy [22-24] to the scope of
occupational therapy. According to the definition
of the International Classification of Functioning,
Disability and Health (ICF), rehabilitation including
both physiotherapy and OT includes comprehensive
activities, among others, in the field of physiological
impairments [25]. Occupational therapist during
the first contact with the patient usually begins with
reducing swelling, stiffness and increasing the ranges
of motion and muscle strength, which was weakened
by immobilization of the limb [15,22,26,27]. Working
on these elements is necessary to regain hand lost
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functions. Occupational therapist at later stages of
rehabilitation may advise the patient to perform
activities of other departments e.g. ergotherapy or art
therapy. The occupational therapist’s forms of work
do not differ from the physiotherapist’s forms of
work with the patient, especially after breaking over
physiological impairments (e.g. ROM, swelling,
strength of grip) [25].
In order to find clinical controlled trials used
in the review, we conducted an electronic search
without language restrictions using EBSCO and

Pubmed. The following search terms were used:
(occupational therapy AND distal radius fracture)
or (rehabilitation AND distal radius fracture).
Search results have been limited by the date of
publication: January 2008 – December 2018. The
electronic search was supplemented by a hand
search of reference lists of relevant studies and
reviews. Citation tracking and list checks of the
included studies was performed also in previously
used articles.

Articles identified through electronic
database search 10.2018 to 11.
2018(n=452)
Pubmed (n=310)
EBCSO (n=142)

Articles identified through reference list
checks and citation tracking (n=2)

Removal of duplicate articles (n=105)

Articles screened by title and abstract
(n=347)

Article excluded after screening titles and
abstracts (n=332)

Potentially relevant articles retrieved for
evaluation of full text (n=15)
Articles excluded after evaluation of full
text (n=5)
about vocational rehabilitation
(n=2)
did not met the comparison
criteria (n=3)

Eligible articles included in the review
(n=10)
Fig. 1. Flow of studies through the review
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The reviewer examined study titles and abstracts
to determinate if they satisfied the eligibility
criteria (table 1). If there were any doubts about the
suitability of a trial for review, its full text has been
analyzed. Other researches were analyzed according
to included criteria (fig. 1.). Finally, 10 trials were
extracted for systematic review.
Tab. 1. Inclusion criteria scientific research to review
Design of the study

– Full-text publication
– Randomized controlled trial or controlled trial

Participants

– Humans
– Age over 18
– Diagnosis: distal radius fracture

Intervention

– Involving occupational therapy, physiotherapy or home exercise program
(HEP)

Comparisons
intervention

– Comparisons of two different therapy
programs
– Comparison of home exercise program
versus therapy observed by therapist
– Comparison of exercise therapy program versus natural recovery

The data extracted from eligible trials were: trial
design, age, gender, inclusion criteria participants,
description of the intervention, results measure and
constraints research (exclusion criteria).

Participants
Ten studies comparising 490 participants who
had sustained distal radius fracture. Over 71%
participants of this study were female.
Intervention
Seven trials evaluated the effect of therapy
provided by an allied health professional that
included supervised exercise plus home exercise
program compared with home exercise program
alone. Four of these seven assessed programs were
led by an occupational therapist [15,28-30], two of
them by a physiotherapist [16,22] and one by a hand
therapist [24]. The remaining three trials evaluated
the impact of exercise/advice following upper limb
fracture by prescription of exercise only to the
intervention group [23,31,32].
Six trials included patients during fracture
immobilization period (first 5 weeks after fracture)
[15,16,22,24,29,30]. In three trials the intervention
began after immobilization (approximately 6 weeks
after fracture) [23,28,32]. One trial did not contain
information about the timing of intervention after
the fracture [31]. Summary of included studies is
presented in table 2).

Tab. 2. Summary of included trials
Trial

Design

Participants

Intervention

Result measure

Trial limitations

Bruder et al.
(2016)
[47]

RCT

EXP(n=19)
CON(n=14)
Avarage age (years):
EXP = 51;
CON = 58
Gender: 25F,8M
Diagnosis: DRF after
removal cast.

EXP – HEP (AROM, stretching and strengthening exercise
wrist and forearm) and advice.
The advice program included
on movement, swelling, pain
management, skincare, sleep
and relaxation strategies, return
to work (three consultation with
PT in weeks 1,3,5 after removal
of cast).
CON – the same advice program
as experimental group. Three
sessions over 6 weeks (after
removal of cast)

Primary endpoint:
QuickDASH
Secondary endpoint:
AROM wrist, grip
strength, pain (VAS),
PRWE
Measurement time: 7
weeks (post intervention), 6 months

Exclusion criteria: age
>21 years, history of a
pre-existing inflammatory
joint condition, signs/symptoms CRPS, previous wrist
fracture, bilateral wrist fractures, unable to understand
written/spoken English,
deficiency provide informed
consent to participate
Weak statistical power

Filipova et al.
(2015)
[38]

RCT

EXP(n= 30)
CON(n=31)
Avarage age (years):
EXP =62;
CON=58
Gender: 47F,14M
Diagnosis: DRF treated
conservatively

EXP – received to the same PT
as control group and OT program
– additional 9 session x 30 minutes (3 times in weeks). The OT
strengthening program included
different exercises for the hand,
wrist, and forearm using functional samples movements
CON – received PT (20 minutes
galvanic baths and 30 minutes
of individual kinesitherapy) 9
session for 3 weeks. The PT
program included strengthening
and gripping exercises

AROM, grip strength,
DASH
T1 first week after removal of cast
T2 immediately after end
of rehabilitation
(8-12 weeks)
T3 one month after end
of rehabilitation (12-16
weeks)

Exclusion criteria: bilateral
fracture, prior trauma of the
wrist, malignant conditions
and symptomatic osteoarthritis of wrist and hand,
age > 30 years.
Weak statistical power
Lack of long-term outcome

Advances in Rehabilitation/Postępy Rehabilitacji (4), 67–76, 2019

71

Kay et al. (2008) RTC
[43]

EXP(n=28)
CON(n=28)
Avarage age (years):
EXP=55,0; CON=55,8
Gender: 39F,17M
Diagnosis: DRF which
was managed with pins
and/or cast

EXP- standardized advice on
fracture protection, swelling
control, skin care and everyday
activities, and one session of
instruction to perform HEP
(AROM exercises, soft tissue
stretches, isometric stabilizing
wrist, strengthening and grip
exercises). The average duration
of therapy is 13h.
CON – received no physiotherapy intervention (natural
recovery)

Primary endpoint: wrist
extension
Secondary endpoint:
wrist and elbow ROM,
pain, grip strength, QuickDASH, PRWE
Measurement time:
before intervention, after
3 and 6 weeks

Exclusion criteria: unwilling/unable to participate;
unable to understand written/spoken English; bilateral wrist fractures; previous
wrist fracture; concurrent
ipsilateral limb injury, pre
-existing inflammatory joint
condition; managed with
internal/external fixation.

Krischak et al.
(2009)
[39]

EXP(n= 23)
CON(n=23)
Avarage age (years):
EXP=56; CON=54
Gender: 30F,16M
Diagnosis: DRF stabilized by Volar plate

EXP (B) – supervised exercises
program and HEP, advice and
other interventions at PT. Received a prescription for a total
of 12 sessions (20-30 minutes
each), over a 6-week period.
Patients were free to choose their
own therapist, who were free to
choose the type of therapy based
on their own evaluation.
CON (A) – detailed instructions
and demonstrations in the HEP
(exercise booklet). The details
grouped 3-5 exercises in units
requiring approximately 20 minutes in 2 training units (morning
and evening).
EXP –exercises program supervised by OT and HEP. Group
received 3 sessions (45 minutes)
each per week until the external
fixator was removed 6 weeks
after fracture. After removing
fixators, groups received regular
rehabilitation programs (the
same as Con group).
CON- in basic care (basic exercises, advice and wound care).
The limb was immobilized in the
stabilizer for 6 weeks. After removing fixators, groups received
regular rehabilitation programs
until 12 weeks after surgery.

PRWE, grip strength,
wrist ROM
Measurement time: T1
- one week after surgery
(control examinations)
T2- after 6 weeks rehabilitation (7 weeks from
injury)

Exclusion criteria: age>18
years, unwilling to participate, lacked the cognitive
capacity, lacked self-sufficiency in managing the
requirements of daily life,
psychiatric illness, bone
disease responsible for the
treated fracture (i.e. bone
metastasis, osteolysis),
previous fracture near the
wrist, inflammatory joint
disease (i.e. rheumatoid
arthritis) or reflex sympathetic dystrophy

RTC

Kuo et al. (2013) RCT
[45]

n=22
Avarage age (years):
EXP=59,3;
CON=64,9
Gender: 15F,7M
Diagnosis: DRF

Mitsukane et al.
(2015)
[46]

RCT

EXP(n=14)
CON(n=14)
Avarage age (years):
EXP=62;
CON=64
Gender: 19F,9M
Diagnosis: unilateral
DRF

Öken et al.
(2011)
[44]

CT

EXP(n=37)
CON(n=20)
Avarage age (years):
50,3+/-13,7 for both
groups
Gender: 52F,18M
Diagnosis: DRF

EXP – received supervised wrist
exercise (repeated 30 repetitive
wrist extensions with maximal
isometric 3 second hold and
maximal extension than 3 second
rest) and standard OT program.
30 repetitions were performed
within 6 min (series of 10 repetitions/minute then minute rest).
CON –received typical OT
program. After the end of the
program they had 6 minutes to
rest.
EXP – each day for 3 weeks
received rehabilitation in the
hospital ward (passive ROM and
wrist stretching exercises) under
the supervision of a hand specialist. They were advised to do each
exercise at home hourly, during
the remaining part of the day.
CON – HEP (hourly ROM and
gentle wrist stretching exercises
at home every day).

SF-36, grip and pinch
Weak statistical power
strength, finger AROM,
MAM-36, radiographic
evaluation (volar tilt, radial inclination and radial
height shorting)
Measurement time:
1,3,6,12 weeks after
surgery

Grip strength, pain
(VAS), isometric strength
of the wrist extension
Measurement time: before and after 10 minutes
exercises or relax

Exclusion criteria: bilateral
fracture of upper limb
Weak statistical power
Lack of long-term outcome

ROM, grip strength
- pinch gauge, grip
strength, oedema
Measurement time: before treatment and after 3
weeks rehabilitation

Exclusion criteria: age<18
years, previous fracture of
the injured and/or non-affected hand, any systemic
disorder (e.g. diabetes
mellitus, infections, etc.),
complication (e.g. CRPS,
arthritis, etc.)
Lack of long-term follow-up results

72

Dominika Julia Trzeciak, Łukasz Małek

Sen et al.
(2014)
[34]

CT

EXP(n=15)
CON(n=15)
Avarage age (years):
35 for both groups
Gender: 20 F,10 M
Diagnosis: Colles’
fracture

EXP – received detailed instructions, demonstration HEP, which
were in a specially prepared
exercise booklet. Each session
has been taken for 30 minutes
and twice in a day (30 session).
CON – received in OT, supervised by therapist over 6-week
period for 30 sessions (1 hour).
Therapists based on their own
evaluation (reduce pain/swelling,
isometric, passive and active
exercises, PNF Technique, exercises against light resistance)

Test MMDT, pain (VAS), Weak statistical power
ROM, grip muscle
Lack of long-term folMeasurement time:
low-up results
before and after intervention

Souer et al.
(2011)
[40]

RCT

n= 94
Avarage age (years):
EXP=48,6;
CON=50,7
Gender: 61F,33M
Diagnosis: unstable DRF
stabilized by Volar plate
or pins

EXP – exercises program
supervised by OT (motion and
strengthen the hand). The content, frequency and duration of
the rehabilitation program were
at the discretion of the therapist.
CON – one session of advice by
the surgeon to wear the splint
and perform exercise program
(HEP). Perform these exercises
as often as possible, but at least
3-4 times a day (minimum 30
minutes).

Wrist ROM, grip
strength, DASH, pain
(10 gradual scale),
radiographic evaluation,
CES-D, PCS, PASS
Measurement time: 3 and
6 months after surgery

Exclusion criteria: age>18
years, other injury, DRF
treated with alternative or
ancillary fixation, patience
not planning to return for
follow-up care, relying on
others for basic functioning

Valdes et al.
(2015)
[48]

RTC

EXP(n=26)
CON(n=24)
Avarage age(years): EXP
(28-81); CON (23-92)
Gender: 42F,8M
Diagnosis: unstable DRF
stabilized by Volar plate
and screws

EXP – exercised program
supervised by HT and HEP (passive and active exercises ROM,
mobilization, retrograde and scar
massage, stretching, sensorimotor activities, prehension
training, functional performance
activities). 2 times a week for 30
minutes to an hour (16 visits)
CON – received the same standard pictorial HEP

Primary endpoint: PRWE
[measurement time - 6
months]
Secondary endpoint: grip
strength, pain (VAS),
oedema, wrist ROM
[measurement time 2,4,8,12 weeks]

Exclusion criteria: conservatively treatment or
other method of stabilization, age >18 years, unable
to understand written/spoken English

(AROM – active range of motion; CES-D – Center for Epidemiologic Studies-Depression; CON – control group; CRPS – complex regional pain
syndrom; CT – controlled trial; CTS – carpal tunnel syndrome; DASH - Disabilities of the Arm, Shoulder and Hand; DRF – distal radius fracture; EXP – experimental group; HEP – home exercise; HT – hand therapist; F – female; M – male; MMDT – Minnesota Manual Dexterity Test;
OT – occupational therapist; PASS – Pain Anxiety Symptoms Scale; PCS – Pain Catastrophizing Scale; PRWE - Patient-Rated Wrist Evaluation;
PT – physiotherapist; QuickDASH – short DASH; RCT – randomized, controlled trial; ROM – range of motion; SF-36 – short form 36, VAS – Visual
Analogue Scale)

Results

Comparisons of advice and exercise or any advice
versus no intervention
Research by Kay et al. [23] indicated that a
single consultation with a qualified physiotherapist
covering a programme of advice and exercise
brought significant benefits in terms of activity,
pain reduction and increased satisfaction with the
improvement process in comparison to the control
group that did not receive any sort of intervention
(natural health restoring process). Kay et al. [23]
believe that these results are of clinical significance.
However, no significant differences were found
between groups in terms of the primary result - wrist
extension nor secondary results for other ranges of
movement and gripping force [23].

No significant difference was found between
results of individual patients after distal radius
fracture, who performed a six-minute exercise
programme of wrist extension and the group
where no intervention was conducted. The group
performing the exercise experienced grip force
increase, however it did not result in pain alleviation
therein. Mitsukane et al. [31] found that pain did not
correlate with grip strength increase.
Comparison of advice and exercises versus any
advice
There is no proof that adding exercise to the
advice programme has a positive impact on
decreasing the limitations and handicaps of DRF
patients. One study found no difference in upper
limb activity between patient groups, which received
a programme of exercise and advice and those that
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received only advice during three consultations with
a physiotherapist on the subject of basic activities
connected with the QuickDASH assessment at
week 7 and week 24. Also, no differences were
found in secondary results that included the scope
of mobility, grip strength and pain [32].
Comparison of OT with physiotherapy versus
physiotherapy only
Research by Filipova et al. [28] proved that
combination therapy, i.e. OT and physiotherapy
in conjunction, is more effective in decreasing the
limitations after distal radius fracture. It was proven
that introducing occupational therapy between week
8 and week 16 after the fracture to the rehabilitation
process has indeed significantly improved the
grip strength for up to a month from completing
the 3-week exercise programme. However, no
differences were found in the scope of activity,
measured with the DASH Questionnaire [28].
Comparison of therapeutic program supervised by
therapist versus home exercise program
One study indicated that OT was comparable
or slightly worse from independent exercises after
surgical treatment of unstable DRF [29]. Two studies
showed greater effectiveness of a home exercise
programme over a rehabilitation programme [15,
22]. Patients following a house exercise programme
achieved a significantly greater improvement in grip
strength and scope of wrist extension and bending
[22]. Evidence from one of the tests showed that
introduction of the exercise process supervised by
an occupational therapist during immobilisation
after a DRF significantly improved the dexterity of
the thumb and other fingers. Research conducted
by Kuo et al. [30] did not show additional benefits
in the scope of arm strength and finger dexterity as
well as functional results during immobilisation or
another time after removing the stabiliser.
Comparison of therapeutic program supervised by
therapist with home exercise program versus home
exercise program only
In tests conducted by Öken et al. [24], a group
of patients participating in rehabilitation conducted
by a qualified therapist achieved a significant
improvement of ROM results (wrist bending and
extension, forearm supination) as well as hand grip
and pincer grip strength, and a significant reduction
of swelling, whereas the group participating in the
home exercise programme achieved a significant
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improvement in wrist bending and radioulnar
deviation.
Research conducted by Valdes et al. [16] indicated
a lack of significant differences between the groups
in the final PRWE, scope of active wrist and
forearm motion, pain, and grip strength. However,
both groups experienced an improvement of all the
measures [16]. Summary of results is presented in
table 3.
Tab. 3. Summary of results
Trial

Effectiveness

Bruder et al. (2016)

0

Filipova et al. (2015)

+

Kay et al. (2008)

+

Krischak et al. (2009)

-

Kuo et al. (2013)

0

Mitsukane et al. (2015)

0

Öken et al. (2011)

+

Sen et al. (2014)

-

Souer et al. (2011)

0

Valdes et al. (2015)

0

+ the study reported strong evidence that therapy was effective
0 the study did no report significant difference
- the study reported that therapy was less effective than home exercises
program or other programs

Discussion

Analysis of published controlled trials did
not yield clear evidence to show the benefits of
occupational therapy instead of or in addition to
other forms of patient rehabilitation after a distal
radius fracture. In their research, Oken et al. [24]
proved that home exercise programme after a DRF
is less efficient then supervised rehabilitation.
Nielsen et al. [28] recognised the efficacy of OT, if it
is conducted within a year from the injury. Sen et al.
[15] and Souer et al. [29] showed that occupational
therapy is comparatively effective to patients
exercising on their own in improving hand ability.
Filipova et al. [28] showed that a combination of
occupational therapy and physical therapy in the
rehabilitation process benefit patients’ recovery.
Kuo et al. [30] did not show any additional benefits
of introducing OT for DRF patients. It was shown
that patients without complications benefit equally
from the advice programme and home exercises, as
well as from therapy supervised by a therapist [16].
Besides individual therapeutic interventions
adapted to the patient’s needs, a therapist may
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participate in creating and implementing home
exercise programmes, as well as to conduct
individual consultations for patients with fractures.
Exercise programmes and consultations are aimed
at speeding up the recovery process and maximising
the achieved results. Sen [15] emphasises that during
the consultations, the patient should be informed on
the details of the exercise programme and receive
an explanation that the treatment may be successful
only if the patient performs it in accordance with the
therapist’s instructions and emphasise that the basis for
achieving therapy goals is confidence in the treatment.
Filipova et al. [28] claim that patient education
and training is also of crucial importance and
differentiate between the areas of work of
occupational therapists and physiotherapists.
The former mainly educates the patient in the
scope of performing functional tasks and defined
daily activities, and the latter, in movement scope
exercises [24]. Due to the age bracket of patients
suffering from distal radius fractures most often
(the elderly), it would seem that obtaining the
maximum scope of movement is a secondary goal
to enabling self-reliance and a return to normal dayto-day functioning. By working with the patient on
function, the occupational therapist also makes use
of exercises to increase ROM necessary to perform
functional tasks.
In addition to working on movement disorders,
the occupational therapist also influences how
the patients perceive their own disability, which
will allow for an optimal reflection of recovery.
Research done by Kay et al. [23] showcased that
13 persons from the control group (46%) who
received no rehabilitation provided information
about concerns in connection with lack of advice or
guidelines provided during recovery. In comparison
to the experimental group, 20 participants (71%)
indicated a beneficial effect of advice and exercise
provided by the physiotherapist [15]. Research may
also indicate that the results of the experimental
group were also influenced by psychological factors
such as reduction of fear and anxiety connected
with using the broken limb. Occupational therapy
conducted in the form of consultations after a DRF
allows for an explanation of all the possibilities and
limitations in using the limb in day-to-day activities.
A distal radius fracture oftentimes results in
complications, and the criteria for disorders are not
always possible to determine and eliminate. In case
of complications, the most important thing is an
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early diagnosis that enables appropriate action to be
taken. Kay et al. [23] indicate that diagnosing many
complications would be overlooked or delayed if
not for the test protocol provided by the therapist.
Research by Valdes et al. [16] indicated that the
most common complication after a fracture is CSPS /
complex regional pain syndrome/, however, patients
with soft tissue damage, swelling, or concomitant
diseases also require increased supervision during
treatment in order to maximise their results. Filipova
et al. [28] suggest that adding an intervention to
occupational therapy is recommended for persons
with significantly decreased grip strength after cast
removal. Research by Valdes [16] and MacDerimd
[24] confirms that patients with complications
benefit from clinical therapy. Kay et al. [23] indicate
that persons after DRF should routinely be directed
to a therapist in order to receive a set of exercises
and enable early detection of complications.
Occupational therapy for patients with DRF may
be conducted in the form of advice, consultations,
or a supervised therapeutic process. Nielsen and
[33] emphasise that in Denmark, DRF patients
are directed to an occupational therapist by a
surgeon, for a single consultation or a prolonged
rehabilitation, depending on their needs. Case-Smith
[25] acknowledged that “arm rehabilitation includes
both outpatient services and a recommended home
exercise programme” (Case-Smith J., 2003). The
attached occupational therapy efficacy assessment
confirms this thesis.
Analysis of the literature failed to indicate
clear evidence for occupational therapy efficacy
in the rehabilitation period of patients with DRFs.
However, research demonstrated a necessity
to introduce an intervention conducted by an
occupational therapist with patients in danger of
complications or those who already suffer from
such complications.
The analysis emphasised the importance of
the moment of occupational therapy introduction
in relation to the time of injury. Aydog et al.
[15] determined that patients should undergo
rehabilitation shortly after treatment in order
to improve the function of the arm, elbow and
radiocarpal joints, as it will prevent complications.
Efficacy analysis indicated a variance in timing
of occupational therapy inclusion in the patient
rehabilitation process. Six researchers suggested
that this form of therapy should be included during
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the immobilisation period, and three postulated that
it should be included after cast removal.
All of the presented research has weak statistical
capacity, which hinders translating the results into the
general population of DRF patients. An additional
factor hindering result translation to the entire
group of patients are the exclusion criteria. Without
a doubt, subsequent research should include persons
with bilateral wrist fractures, persons who suffered
from previous DRFs of the same limb, persons with
concomitant diseases and complications.
Analysis of literature on the effectiveness of OT
during rehabilitation of patients with distal radius
fractures indicates that this topic is rarely the object
of scientific research. Considering how significant
they are for the patients’ health and quality of life,
further research is required. It should include a
larger sample, consider an earlier introduction of an
occupational therapy intervention in the recovery
process, and perform long term measurements.
Analysis of literature on occupational therapy
with DRF patients indicated no research on using
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detailed methods of working with the patient. A
review of literature indicated a lack of protocols from
the conducted therapeutic programmes in conducted
tests that would compare the efficacy of methods for
recovering the functions from before the injury. In
case of DRF treatment, no standardised treatment
rehabilitation programme exists, therefore it seems
warranted to publish protocols on the conducted
activities in order to determine the most efficient
activities.
Conclusions

The inclusion of occupational therapy to the
rehabilitation process (advice, consultations,
exercises or supervised therapy process) leads to
better results in patients after DRF. There is no
clear evidence showing the benefits of occupational
therapy performed instead of or in addition to other
forms of patient rehabilitation after DRF.
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KOMUNIKAT
Akademia Wychowania Fizycznego Józefa Piłsudskiego w Warszawie
Wydział Rehabilitacji
zaprasza na
IX Międzynarodową Konferencję Naukową
„Myśl Rehabilitacyjna Profesora Andrzeja Seyfrieda”
pt.
TRENING FUNKCJONALNY CZY MEDYCZNY?
Warszawa, 15-16 maja 2020 r.
W 2020 roku, w dniach 15-16 maja, odbędzie się IX edycja Międzynarodowej Konferencji Naukowej
„Myśl Rehabilitacyjna Profesora Andrzeja Seyfrieda” pt. Trening funkcjonalny czy medyczny?
Organizując Konferencję, podejmujemy próbę odpowiedzi na pytanie czym jest trening funkcjonalny
we współczesnej fizjoterapii. W ostatnich latach stosowane są zamiennie terminy „trening funkcjonalny”
i „trening medyczny”, które są różnie definiowane. Jedni uważają, za trening funkcjonalny ten, który
odwzorowuje ruchy specyficzne dla danej dyscypliny czy aktywności ruchowej, inni natomiast ten oparty
o wykorzystanie specyficznych narzędzi czy metod.
Liczymy, że nieskrępowana wymiana poglądów i dyskusja będą okazją do wypracowania wspólnej
płaszczyzny zrozumienia tego istotnego w dzisiejszej fizjoterapii obszaru.
Do aktywnego udziału zapraszamy wszystkich zaangażowanych w różne formy aktywności od terapii
po krzewienie aktywności w populacjach osób zdrowych. Mamy nadzieję, że obecność w jednym miejscu
fizjoterapeutów, lekarzy, trenerów, instruktorów, nauczycieli przyczyni się do owocnej wymiany poglądów
i dyskusji.
W trakcie dwudniowej konferencji odbędą się sesje naukowe, warsztaty oraz panel dyskusyjny.
Zapraszamy uczestników do udziału w warsztatach, które będą ukierunkowane na problematykę
związaną z treningiem funkcjonalnym w fizjoterapii, treningiem stabilizacji tułowia, odbudową zdolności
motorycznej, treningiem oddechowym w GDS, treningiem funkcjonalnym w neurologii, czy też treningiem
motywacyjnym.
Miejsce Konferencji
Akademia Wychowania Fizycznego Józefa Piłsudskiego w Warszawie,
ul. Marymoncka 34, Aula Główna
Opłata konferencyjna (zgodnie z Regulaminem – wpłata 7 dni od momentu rejestracji)
– 390 zł
Opłata konferencyjna dla studentów (j.w.)
– 320 zł
Warsztaty
W cenie Konferencji proponujemy udział w warsztatach (do wyboru przez uczestnika z grupy ośmiu warsztatów).
Wyboru uczestnik dokonuje w kwestionariuszu zgłoszeniowym. Liczba miejsc na poszczególne warsztaty jest
ograniczona – decyduje kolejność zgłoszeń.
Formularz zgłoszeniowy zostanie zamieszczony na stronie awf.edu.pl w połowie stycznia 2020 r.
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Szanowni Państwo,
Uprzejmie informujemy, iż wraz z 4. numerem XXXIII tomu 2019 roku kończymy publikację
wersji papierowej czasopisma Advances in Rehabiliation (Postępy Rehabilitacji).
Od 2020 roku czasopismo wydawane będzie wyłącznie w wersji elektronicznej, w formie Open
Access. Wierzymy, że dzięki temu Advances in Rehabilitation (Postępy Rehabilitacji) dotrze do
większej liczby odbiorców. Podjęcie tych działań powinno spowodować, że Kwartalnik uzyska
wyższą rangę naukową i będzie bardziej skutecznie pomagał autorom w ich awansach naukowych.
Starania redakcji o awans publikacyjny na liście punktowanych w Polsce i zagranicą czasopism
naukowych mogą być realizowane nie tylko poprzez publikowanie wartościowych naukowo
artykułów lecz także poprzez zmianę formy drukowanych prac. Mam przekonanie, że akceptacja
tej zmiany przez naszych czytelników i autorów, zamierzających publikować wyniki swoich badań
na forum Advances in Rehabilitation, spotka się z przychylny przyjęciem i będzie dobrze dalej
służyć rozwojowi rehabilitacji i fizjoterapii w systemie opieki zdrowotnej.
Dziękujemy bardzo za prenumerowanie naszego czasopisma i zapraszamy do korzystania
z wersji elektronicznej na stronie http://www.advrehab.org .
Przy tej okazji chciałbym także złożyć serdeczne życzenia Wesołych i Spokojnych Świąt Bożego
Narodzenia, niech ten czas będzie dla Państwa radosny i pełen pozytywnych przeżyć.

Łączę wyrazy szacunku i pozdrowienia
Prof. dr hab. Bartosz Molik
Redaktor Naczelny Czasopisma
Postępy Rehabilitacji / Advances in Rehabilitation
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INSTRUCTIONS FOR AUTHORS
AIM AND SCOPE

Advances in Rehabilitation [Adv Rehab] is a
scientific journal published continuously since
1987. The journal is addressed to professionals from
different fields of rehabilitation such as cardiology,
neurology, orthopedics, traumatology, internal
medicine or pediatrics. The journal also includes
papers concerning psychological, sociological
and ethical aspects related to the process of
rehabilitation. We publish articles from the fields
of medical rehabilitation, physiotherapy, adapted
physical activity and occupational therapy.
The journal is published in paper (ISSN 08606161) and electronic (ISSN 1734-4948) versions.
The editorial team accepts original papers, reviews
as well as letters to editor.
This is an Open Access journal, all articles
are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike
4.0 International (CC BY-NC-SA 4.0). License
(http://creativecommons.org/licenses/by-nc-sa/4.0/),
allowing third parties to copy and redistribute the
material in any medium or format and to remix,
transform, and build upon the material, provided the
original work is properly cited and states its license.
Journal is cofinanced by the Polish Rehabilitation
Society.
EDITORIAL PROCESS

The editorial team examines the submitted
manuscripts under the following conditions:
a) they have not been published elsewhere – both
fully and in their essential parts – in print or
electronic media (except in the form of an
abstract or a report from a scientific meeting or
a conference, whose copies are to be submitted
together with the paper);
b) they have not been submitted to the editorial
office of other journals;
c) all authors agree on the publication of the
presented material;
d) information about the specific contribution that
each author made to the manuscript is provided
(in order to prevent the practice of “ghostwriting”
and “guest authorship”);

e) all sources of financial support for publication are
disclosed.
The above information is included in the
statement submitted by the first author (statement_
Adv_Rehab).
The editing process starts after the correct
version of the manuscript together with necessary
attachments is submitted.
Once accepted for publication, the paper becomes
the property of Józef Piłsudski University of Physical
Education in Warsaw. Thus, any and all copyrights –
to publish and distribute the submitted material in any
form known – shall be transferred to the publisher.
Therefore, the paper may not be published (in whole
or in part) by other publishers in Poland or abroad
without the publisher’s prior consent.
Manuscripts that do not conform to the editorial
rules will be returned for improvement without any
content-related analysis.
REVIEW PROCESS

The manuscript of each paper is subject to
review. The reviews are anonymous (“double-blind
review process”); at the request of the reviewer
their name may be disclosed to the author(s). The
reviewers prepare opinions which include justified
recommendations and suggestions of changes and
supplements to the content and form of the article.
The review is in a written form and ends with an
approval or rejection of the article.
Based on reviews editorial team makes a decision
concerning publication, either:
– Reject – the paper is not acceptable for publication
and re-submission will not be considered; or
– Major Revision – the paper requires major
changes and needs to go through the review
process again with no guarantee of acceptance; or
– Minor Revision – the paper is provisionally
accepted, subject to conditions that need to be
addressed in producing a final version of the
manuscript; or
– Accept – the paper is accepted without any
changes.

82

Advances in Rehabilitation/Postępy Rehabilitacji (4), 81–84, 2019

Author is obliged, within 3 weeks, to take
a position on the comments and possibly to make
the suggested corrections.
The list of reviewers is published once a year, i.e.
in the fourth issue and on the website of the journal.
ETHICAL CONSIDERATION

The Editor-in-Chief has the right to refuse to
print the paper including the results of research
during which ethical rules for clinical trials, defined
in the declaration of the World Medical Association
in Helsinki in 1964 and in Tokyo in 1975, and in the
recommendations of the World Health Organization
from 1982, have not been complied with.
All experimental studies using human or animal
subjects should include an explicit statement in the
Material and Methods section identifying the ethics
committee approval for each study.
LANGUAGE

Authors of manuscripts in polish that are accepted
for publication are given two weeks to have their
papers translated into English by the translators
indicated by the journal editors. An article translated
by the authors will be checked in terms of language
by the translators cooperating with the editorial
board. Both the costs of translation and correction
are covered by the authors.
MANUSCRIPT PREPARATION
AND SUBMISSION

All manuscripts should be submitted to Editorial
Office by electronic Editorial System (www.
editorialsystem.com/rehab). The submission, apart
from the manuscript, shall include a completed and
signed statement. The main responsibility for the
included information lies with the author submitting
the manuscript.
The total length of the paper including abstracts,
tables, figures and references must not exceed:
original articles – 3500 words; reviews – 6000
words; letters to the editor – 500 words.
The manuscript should be prepared in the
following way:

1. First page of the paper should include the title of
the paper, names, surnames and affiliations of all
authors, exact data – name and surname (address,
telephone, fax for information of the editorial
team) and an e-mail of the person responsible
for preparing the manuscript and contacting the
editorial team. The front page should also include
information about sources of financial support
available to the research.
2. Second page of the paper should include:
– the title of the paper as well in order to enable
anonymous reviews of the paper after having
removed the first page
– an abstract built structurally, i.e. including
introduction, material and methods, results
and conclusions – in separate paragraphs,
including, in total, from 200 to 250 words
– 3-5 key words chosen from the MeSH
catalogue (Medical Subject Headings Index
Medicushttp://www.nlm.nih.gov/mesh/
MBrowser.html). Key words should not
duplicate words from the title of the paper.
3. Main text should be divided into the following
parts:
– introduction – summary of current knowledge
leading to the overall design and purpose of
the study;
– materials and methods – clear description
of methods applied in the study including
subjects, intervention, measurements, data
collection procedure and statistics. The
International System of Units (SI) and standard
abbreviations should be used. Any methods
already well described and widely known
should not be described in detail and should
refer to an appropriate reference. Authors
must declare that the experiments reported in
the manuscript were performed in accordance
with the ethical standards of the Helsinki
Declaration and that the participants signed an
informed consent form;
– results – this section should rely on tables and
figures with a minimum of accompanying text.
Titles and legends of tables and figures should
allow them to be regarded as self-explanatory.
There should be no repetition of data already
presented in tables or figures;
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– discussion – results of the study should be
critically discussed from the point of view of
limitations of the research project, method
applied, and current knowledge available in
the literature. Interpretation of the results is
encouraged, while avoiding speculations. The
end of the discussion section should present
practical implications of the results of the
study;
– conclusions – Main findings and novel
elements of the results should be summarized
in the Conclusions. The authors should refrain
from making conclusions about facts not
demonstrated by their study;
– references.
4. the paper should be written in font Times New
Roman normal –12 point, space between the lines
– 1.5 point, adjusted text. The title of the article
– 14 point, bold; titles (Introduction, Results etc.)
12 point, bold, separated from the main text with
double-space. Additional formatting elements
(e.g. bold, italics, underline) should be avoided
in the text.
5. Tables and figures
– the desired position of the figures and tables in
the text should be indicated in the left margin
(number and heading);
– tables and figures numbered with Arabic
numerals, in the order that they appear in the
article (Tab. 1; Fig. 1.);
– each table and figure should be prepared in
separate file;
– each figure (charts, photos, pictures) should be
supplied in a separate electronic file in bitmap
formats (TIFF, GIF, JPEG, etc.). Bitmap
images should be of a resolution of at least
300 dpi. In the appropriate places in the text
number and title of the figure should be given.
Figures should be black and white;
– a maximum of 6 tables and 4 figures is allowed.
REFERENCES

References (only the papers used, without
academic sources) should be presented in order of
quotation in the text. Papers which has not been
published and oral information should not be quoted.
Abbreviations of titles of the quoted journals should
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be compatible with Medline (Index Medicus www.
nlm.nih.gov/tsd/serials/lji.html). References used in
the text should be numbered with Arabic numerals
in square brackets. Internet sources – because of
easiness to change or correct texts – should include
the date of downloading or checking the file. In
relation to the list of authors, if the number of
authors of the quoted position exceeds 6, the term
“et al.” should be used.
Reference positions should be formatted
according to the examples presented below.
Journal articles
Vega KJ, Pina I, Krevsky B. Heart transplantation
is associated with an increased risk for
pancreatobiliary disease. Ann Intern Med 1996 Jun
1:124(11):980-3.
Supplement to the annual bound volume (volume)
Shen HM, Zhang QF. Risk assessment of nickel
carcinogenicity and occupational lung cancer.
Environ Health Perspect1994; 102 Suppl 1:275-82.
Supplement to the number (number)
Payne DK, Sullivan MD, Massie MJ. Women’s
psychological reactions to breast cancer.
SeminOncol 1996; 23(1 Suppl2):89-97.
No labelling of the edition and volume of
publication
Browell DA, Lennard TW. Immunologic status
of the cancer patient and the effects of blood
transfusion on antitumor responses. CurrOpin Gen
Surg 1993:325-33.
Book
Ringsven MK, Bond D. Gerontology and
leadership skills for nurses. 2nd ed. Albany (NY)
Publishers; 1996.
Book edited by (…)
Norman IJ, Redfern SJ, editors. Mental health
care for elderly. New York: Churchill Livingstone;
1996.
Chapter in the book
Phillips SJ, Whisnant JP. Hypertension and stroke.
In: Laragh JH, Brenner BM, editors. Hypertension:
pathophysiology, diagnosis, and management. 2nd
ed. New York: Raven Press; 1995.p.465-78.
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Conference materials
Kimura J, Shibasaki H, editors. Recent advances
in clinical neurophysiology. Proceedings of the
10th International Congress of EMG and Clinical
Neurophysiology; 1995 Oct 15-19; Kyoto, Japan,
Amsterdam: Elsevier; 1996.
ELECTRONIC MATERIAL
Article
Abood S. Quality improvement initiative in
nursing homes: the ANA acts in an advisory role.
Am J Nurs [Internet]. 2002 Jun [cited 2002 Aug
12];102(6):[about 1 p.]. Available from:

http://www.nursingworld.org/AJN/2002/june/
Wawatch.htmArticle
Web page
Cancer-Pain.org
[Internet].
New
York:
Association of Cancer Online Resources, Inc.;
c2000-01 [updated 2002 May 16; cited 2002 Jul 9].
Available from: http://www.cancer-pain.org/.
Additional information available at: http://www.
nlm.nih.gov/bsd/uniform_requirements.html

Wydanie publikacji dofinansowane przez
Zadania
1. Korekta językowa manuskryptów naukowych przyjętych do druku w czasopiśmie Postępy Rehabilitacji
2. Digitalizacja artykułów naukowych w otwartym dostępie przez sieć Internet czasopisma Postępy
Rehabilitacji
3. Zwiększenie udziału zagranicznych recenzentów w ocenie publikacji składanych do czasopisma
Postępy Rehabilitacji
– finansowane w ramach umowy 622/P-DUN/2018 ze środków Ministra Nauki i Szkolnictwa Wyższego
przeznaczonych na działalność upowszechniającą naukę.

