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Abstract
Objectives. To evaluate the effectiveness of specialized physiotherapy methods measured by the BODE index in 
patients with COPD during hospitalization. 
Material and Methods. The study was conducted on a group of 30 patients diagnosed with COPD, all under treat-
ment at the clinical hospital in Wroclaw due to the exacerbation of their symptoms. All patients were undergoing 
standard pharmacological treatment along with basic physiotherapy. The subjects of the study were randomly 
divided between an experimental group of 20 persons and a control group of 10 persons. Patients in the experi-
mental group underwent a series of 6 additional massage treatments performed over a period of a few days, aimed 
at reshaping the following muscles: the sterno-cleidomastoid, pectoralis major, pectoralis minor, trapezius, levator 
scapulae, rhomboids and serratus anterior. Each massage lasted for 30 minutes and consisted of stroking, grind-
ing, vibration and kneading techniques. Before and after therapy the patients were assessed based on the BODE 
index. First, the patient’s BMI was calculated (B). Airflow obstruction (O) was determined by the percentage value 
of FEV1 while the MRC scale was used to evaluate a patient’s dyspnea (D). Exercise capacity (E) was measured by 
the distance a patient could cover in a 6-minute walk test. Each variable of the BODE index was ranked on a scale 
from 0 to 3 points except the BMI, for which was given either 0 or 1 point.
Results. Analysis of the results showed a significant improvement of the BODE index in the experimental group 
while in the control group this ratio changed slightly. The FEV1 and MRC parameters changed significantly only 
in the experimental group.
Conclusions. After a week of therapy the BODE index improved in both groups, but in the experimental group 
there was a significantly higher difference. In the experimental group all BODE components except BMI improved 
highly significantly, whereas in the control group only exercise capacity was significantly improved (Adv Clin Exp 
Med 2013, 22, 5, 721–730).
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Streszczenie
Cel pracy. Ocena skuteczności specjalistycznej metody fizjoterapii w okresie szpitalnym u pacjentów chorych na 
przewlekłą obturacyjną chorobę płuc (p.o.ch.p.) na wskaźnik BODE.
Materiał i metody. Badaniami objęto grupę 30 osób leczonych z powodu (p.o.ch.p.) w II i III stopniu przebywają-
cych w szpitalu klinicznym we Wrocławiu z powodu zaostrzenia objawów choroby. Wszyscy badani byli objęci stan-
dardowym leczeniem farmakologicznym i podstawową fizjoterapią dostosowanych do stopnia ciężkości. Badanych 

Adv Clin Exp Med 2013, 22, 5, 721–730 
ISSN 1899–5276

ORIGINAl PAPERS
© Copyright by Wroclaw Medical University



M. Kurzaj et al.722

Chronic Obstructive Pulmonary Disease (COPD) 
is the most common chronic respiratory disease, 
eventually leading to respiratory disability [1]. It is 
estimated that 8–15% men and 3–5% women in Po-
land suffer from COPD and that this disease is the 
fourth most common cause of death in Poland [2]. 
The most frequently mentioned causes of COPD 
are smoking cigarettes and air pollution [3]. Be-
cause of the growing number of smokers and ev-
er-increasing amounts of air pollution, the World 
Health Organization [4] predicts that by the year 
2030 this disease will become the third most com-
mon cause of death in the world.

In recent years, rehabilitation has earned a con-
siderable role in the treatment of people suffering 
from COPD. It has become a more and more wide-
spread tool in treating the basic disease as well as 
its complications [5]. One of the applied forms of 
treatment is therapeutic massage. Its use, which re-
laxes and normalizes tension of the muscles, can 
increase chest mobility and indirectly influence the 
improvement of respiratory parameters [6].

According to the experts of the Global Initia-
tive for Chronic Obstructive lung Disease-GOlD, 
COPD is not only a treatable disease but it is also 
the one that can be prevented. Its extrapulmonary 
factors affect the severity of the disease in some 
patients, while the pulmonary factor is responsible 
for limited airflow and is not fully reversible. Air 
flow limitation is most often progressive and asso-
ciated with the inflammatory response of the lungs 
to harmful particles and gases. This limitation is 
due both to small diseased airways (obstructive 
bronchiolitis) and the destruction of parenchyma 
(pulmonary emphysema) [7]. 

In the pathogenesis of the disease, an impor-
tant role is played by the chronic inflammation 
of the airway walls, parenchyma and lung vessels. 
The consequences of such inflammation are: dam-
age to the respiratory epithelial lining, hypertrophy 
of mucus-secreting glands, an increased number 

of epithelial goblet cells and an overproduction of 
mucus. As a part of the reconstruction process, the 
wall is rebuilt with an increased amount of colla-
gen along with the formation of scar tissue [8, 9], in 
effect narrowing the lining of the respiratory tract, 
which causes permanent airflow obstruction [10]. 
In order to overcome the growing resistance of the 
airways when afflicted with COPD, the muscles con-
tract with increased strength. There is an increased 
amount of muscle fatigue, including the diaphragm, 
which leads to ventilating inefficiency. The increase 
of oxygen consumption by the muscles may lead to 
lactic acidosis. Muscle fatigue and lactic acidosis si-
multaneously lead to structural changes in lung tis-
sue and the musculoskeletal system. 

Available information suggests that muscle 
wasting is present in a large population of patients 
with COPD but its prevalence can only be approxi-
mated as there are no simple techniques to measure 
muscle mass. In one study, reduced body weight 
was reported in up to 49% of the 253 patients with 
COPD involved in pulmonary rehabilitation [11].

Ongoing epidemiological research has shown 
that the number of patients with COPD has in-
creased by 42% in comparison to the year 1982, 
which amounts to 14 m people suffering from this 
disease every year. It should be noted that among 
the general population, the incidence of COPD 
in men increased from 4 to 6% and in women, 
from 1 to 3% [12]. According to a prognosis for 
the year 2020, COPD may become the 5th most 
common illness responsible for work disability in 
the world [13]. The latest figures show that over 
16 m US citizens have been diagnosed with COPD 
and twice as many live with undiagnosed asthma 
or incorrectly diagnosed COPD [14].

The Polish Respiratory Society estimated in 
2003 that in adults over the age of 30, depending 
on the European country, 8–15% of men and 3–5% 
of women were suffering from COPD. Among 
the most recent, though somewhat limited, 

losowo podzielono na grupę doświadczalną (20 osób) i kontrolną (10 osób). Pacjenci z grupy doświadczalnej byli 
poddani dodatkowo serii 6 masaży wykonywanych przez kolejne dni, polegających na odkształcaniu mięśni: most-
kowo-obojczykowo-sutkowego, piersiowego większego i mniejszego, czworobocznego, dźwigacza łopatki, równo- 
ległobocznego i zębatego przedniego. Zabieg masażu trwał przez 30 min i polegał na wykorzystaniu technik gła-
skania, rozcierania, wibracji i ugniatania. Przed i po leczeniu przeprowadzono ocenę pacjenta na podstawie skali 
BODE. Do skali tej należą: BMI; obturacja, którą określała wartość FEV1 w procentach należnej wartości; duszność, do 
oceny której zastosowano skalę MRC oraz wysiłek określony długością dystansu przebytego w czasie 6 min testu mar-
szu. Każdej zmiennej wskaźnika BODE przyznawano 0–3 pkt., oprócz BMI, dla którego punktacja wynosiła 0 lub 1. 
Wyniki. Zaobserwowano istotną poprawę wskaźnika BODE w grupie doświadczalnej, a w grupie kontrolnej wskaź-
nik ten zmienił się nieznacznie. Analiza składowych wskaźnika BODE wykazała istotne zmiany parametrów FEV1 
oraz MRC tylko w grupie doświadczalnej.
Wnioski. Po tygodniowym leczeniu wskaźnik BODE w obu grupach poprawił się, ale w grupie doświadczalnej róż-
nica była większa. Spośród składowych wskaźnika w grupie doświadczalnej poza BMI wszystkie parametry popra-
wiły się wysoce istotnie, a w grupie kontrolnej tylko zdolność wysiłkowa istotnie się poprawiła (Adv Clin Exp Med 
2013, 22, 5, 721–730). 

Słowa kluczowe: choroba płuc, fizjoterapia, masaż.
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epidemiological research conducted in Poland, 
among those people examined between the ages of 
41–72, 10.7% suffered from COPD. In this group, 
10.9% were men and 10.3% were women [15]. 
Among cigarette smokers who were over 40 years 
of age, who volunteered for spirometric examina-
tion, bronchial obstruction was found in 23% [16].

Material and Methods
This study was based on 30 patients suffering 

from COPD and being treated at Clinical Hospi-
tal No 5 in Wroclaw in the Internal Medicine and 
Allergology Ward. The reason for their hospital-
ization was a worsening of the symptoms of their 
disease. The group was comprised of 12 wom-
en and 18 men, ranging from 48 to 62 years old, 
with an average age of 56. They were then random-
ly divided into two groups: an experimental group 
(Group I) of 20 patients (9 women and 11 men 
– average age: 57 years old) and a control group 
(Group II) of 10 patients (3 women and 7 men 
– average age: 55 years old) (Table 1). The exam-
ined patients had stage II and III of the disease, as 
shown in Table 2. Men and women were placed 
in one group as the baseline values of the BODE 
index variables (forced expiratory volume in one 
second, FEV1, the distance covered in a 6-minute 
walk test, dyspnea as measured by the MRC scale, 
and a patient’s BMI) showed no significant statisti-
cal difference. (Results are significant at p < 0.05). 
All of the patients were undergoing standard phar-
macological treatment (groups of drugs: anticho-
linergics, β2-sympathomimetics and theophylline 
derivatives), intravenous and oral doses of cortico-
steroids and non-invasive ventilation and oxygen 
therapy had not been used. All subjects were also 
included in basic physiotherapy (chest relaxation 
exercises, abdominal exercises combined with pro-
longed exhalation, active exercises of peripher-
al joints, walks along the corridor – 150 m/day). 
The patients in the experimental group, besides 

undergoing standard therapy, were additionally 
subjected to a series of 6 massages applied in suc-
cessive days. The massage was aimed at reshaping 
the following muscles: the sterno-cleidomastoid, 
pectoralis major, pectoralis minor, trapezius, leva-
tor scapula, rhomboids, serratus anterior and the 
external intercostal muscles. The massages last-
ed 30 min each and utilized various massage tech-
niques such as stroking, grinding, vibration and 
kneading [6, 17]. The treatments were performed 
at the same time of day by the same masseur.

The following procedures were conducted 
both before and after the therapy (the 7th day of 
therapy): a measurement of basic somatic param-
eters, spirometry, a 6-minute walking test and an 
assessment of dyspnea as per the Medical Research 
Council’s guidelines (MRC). These values were the 
basis for calculating a patient’s BODE index (BMI, 
Obstruction, Dyspnea, and Exertion). The BODE 
indicator is considered by experts to be the most 
reliable tool in assessing the condition of patients 
with COPD in regards of their quality of life and 
survival rate [18]. BMI, an indicator of body mass, 
was evaluated first. It determines whether body 
mass is statistically normal as well as showing the 
level of weight deficiency or obesity in relation to 
a patient’s height and weight. 

The next variable component of the BODE 
index is obstruction, which determines the value 
of forced expiratory volume in one second, FEV1, 

Table 1. Experimental (Group I) and control (Group II) group data

Tabela 1. Charakterystyka materiału badawczego

Index

Group/p

Age – years 
(Wiek – lata)

Height [m]
(Wzrost)

Weight [kg]
(Waga)

Time of disease
(Czas choroby)

Smoking time
(Czas palenia)

The number of 
smokers
(liczba palaczy)

mean ± SD mean ± SD mean ± SD mean ± SD mean ± SD [%]

Gr I 57 ± 5.7 1.7 ± 0.11 77.8 ± 16.3 6.7 ± 2.3 18.92 ± 10.04 85

Gr II 55 ± 4.2 1.76 ± 0.09 79.6 ± 16.2 6 ± 2.8 20.9 ± 13.27 80

P 0.46 0.16 0.78 0.5076 0.9836 0.5423

Table 2. Characteristics of the test material terms of the 
stage of the disease

Tabela 2. Charakterystyka materiału badawczego pod 
względem stopnia choroby

Index

Group/p

Stage of the disease 
(Stopień choroby)

II III

Gr I 6 14

Gr II 2 8
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expressed as a percentage according to the predic-
tion values. This value was measured by perform-
ing a spirometric examination with an MES lung-
test 1000 spirometer during forced exhalation and 
a diagram was plotted to demonstrate the flow to 
volume. The study was conducted according to ATS 
principles, i.e. an exhalation time of 6 s minimum, 
where at least two of three respiratory exhalations 
were reproducible and that FEV1 did not differ be-
tween the tests more than 5% or 100 ml [19].

The FEV1 variable was then scored as per 
the BODE index as follows: patients for whom 
the FEV1 was 65% of predicted value or more re-
ceived 0 points, 50–64% of the predicted value  
received 1 point, 30–49% of the predicted value re-
ceived 2 points, 30% of the predicted value or less 
received 3 points [20].

Another variable of the BODE index is a pa-
tient’s shortness of breath. To evaluate this com-
ponent, a scale developed by the MRC (Medical 
Research Council) was used. The grading system 
was integrated as follows: those patients with levels  
0 to 1 on the dyspnea scale received 0 points on the 
BODE index, those with dyspnea at level 2 received 
1 point, those at level 3 received 2 points and those 
at level 4 received 3 points [20].

The last component of the BODE index is the 
assessment of exercise tolerance measured by a 6 
Minute Walk Test (6MWT). Baseline and final 
measurements included: the patient’s blood pres-
sure, heart rate, and the severity of dyspnea. On 
the basis of the distance traveled, in meters, the 
patients were graded with the following number 
of points: > 350 m received 0 points, from 250 to  
349 received 1 point, from 150 to 249 received 
2 points, < 150 received 3 points.

Every variable of the BODE index received 0 to 
3 points, except for BMI, for which was given ei-
ther zero or 1 point (Table 3).

Statistical Methods  
for Compiling Data
The results of the study were statistically ana-

lyzed. Basic descriptive statistics were calculated: 
the arithmetic mean, median, minimum and max-
imum values, and standard deviation (SD). As the 
distribution was different, normal nonparamet-
ric tests were used. To demonstrate the differenc-
es within one group, Wilcoxon’s sequence-of-pairs 
test was used. However, to show the differenc-
es between the groups, the Mann-Whitney U test 
for categorizing variables was utilized. For calcula-
tions, the Statistica 9.0 program was used.

Results
After the experimental group’s 6 days of treat-

ment, all of the variables of the BODE index, ex-
pressed in absolute units, i.e. without converting 
them into points, with the exception of BMI, in-
creased significantly (Table 4). After the control 
group’s 6 days of treatment, only two factors of 
the BODE index, expressed in absolute units, in-
creased significantly: airflow obstruction, as mea-
sured by FEV1, and exertion capacity, as measured 
by the length of distance walked (Table 5). Yet 
these two factors were overall lower than in the ex-
perimental group with additional therapy.

The next stage of the study was to analyze the 
variables in both groups using the BODE index’s 
grading system. The variables of the BODE index 
were recalculated from real values to point values 
beginning with the first component i.e. a patient’s 
BMI: In the experimental group, 17 patients (85%) 
were found with a BMI value over 21 and were 
given 1 point, while 3 patients (15%) in this group 
were below 21 and received 0 points. In the control 
group, 8 patients (80%) were found with a value 
over 21 and received 1 point, and 2 patients (20%) 
with a BMI value of less than 21 received 0 points.

After treatment, obstruction level assessed by 
the FEV1 parameter decreased highly significantly 
(p < 0.00001) in the research group and slightly in 
the control group (p < 0.05) (Tables 6–9).

Another component of the BODE index 
– shortness of breath analyzed on the basis of the 
degree of dyspnea using the MRC scale in the re-
search group decreased significantly after the ther-
apy, whereas in the control group the changes were 
not statistically significant (Tables 8, 9).

The component of exercise tolerance ana-
lyzed on the basis of 6MWT increased significant-
ly after the therapy in both groups, however the 
change in the research group was highly significant 
(Tables 7–9).

Table 3. Score according to BODE in experimental and 
control group [18]

Tabela 3. Normy punktacji wskaźnika BODE w grupie 
badawczej i kontrolnej [18]

Points
Com-
ponents

0 pts 1 pts 2 pts 3 pts

FEV1 ≥ 65 50–64 36–49 ≤ 30

6MWT* ≥ 350 250–349 150–249 ≤ 150

MRC** 0–1 2 3 4

BMI > 21 ≤ 21

* 6MWT – 6-minute walking test. 
** MRC – assessment of dyspnea as per Medical Research 
Council guidelines.
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Statistical analysis showed that for the experi-
mental group following therapy, the BODE index 
variables, except for BMI, significantly improved 
(Table 8). This may indicate that the applica-
tion of massage in treating patients with COPD is 
effective.

It was also determined, based on the analy-
sis, that for the control group, improvement was 
found in only one variable of the BODE index, i.e. 

the length of distance traveled during the walk test. 
The sum of the BODE index values in this group, 
after 6 days of treatment, was also substantially 
lower (Table 9).

Another important element of the study was the 
statistical analysis between the experimental group 
and control group, both before and after therapy. 
For this purpose, the Mann-Whitney U test, which 
takes into account grouping variables, was utilized. 

Table 4. Statistical characterization and the significance of differences in BODE index component values in group I before 
and after the therapy

Tabela 4. Charakterystyka statystyczna oraz istotność różnic wartości składowych wskaźnika BODE w grupie I przed i po 
zastosowanej terapii

Variable
(Zmienna)

Mean value
(Średnia 
wartość)

Median
(Mediana)

Minimum value
(Wartość mini-
malna)

Maximum value
(Wartość 
maksymalna)

Standard deviation
(Odchylenie stan-
dardowe)

p

FEV1 [l] before 1.1 1.05 0.81 1.59 0.19 0.0001

FEV1 [l] after 1.4 1.35 1.05 2.09 0.26

FEV1 [%] before 45.2 36.25 27.6 79.8 19.04 0.0001

FEV1 [%] after 59.2 54.95 34.6 84.5 14.18

BMI [kg/m2] before 26.6 26.70 19.4 37.9 4.1 0.1400

BMI [kg/m2] after 26.6 26.7 19.4 37.9 4.1

6MWT* [m] before 241.0 248.0 100.0 340.0 78.8 0.0001

6MWT [m] after 318.7 350.0 155.0 430.0 73.6

MRC [pkt] before 2.10 2.00 1.00 4.00 0.77 0.0002

MRC [pkt] after 1.20 1.00 0.00 3.00 0.83

Table 5. Statistical characterization and the significance of differences in BODE index component values in group II before 
and after the therapy

Tabela 5. Charakterystyka statystyczna oraz istotność różnic wartości składowych wskaźnika BODE w grupie II przed i po 
zastosowanej terapii

Variable
(Zmienna)

Mean value
(Średnia 
wartość)

Median
(Mediana)

Minimum value
(Wartość mini-
malna)

Maximum value
(Wartość 
maksymalna)

Standard deviation
(Odchylenie stan-
dardowe)

p

FEV1 [l] before 1.2 1.0 0.8 3.4 0.8 0.0050

FEV1 [l] after 1.4 1.2 0.9 3.4 0.7

FEV1 [%] before 40.2 36.3 27.2 65.8 13.0 0.0500

FEV1 [%] after 42.7 39.0 28.1 66.5 11.9

BMI [kg/m2] before 25.5 27.3 19.8 30.8 3.9 0.14000

BMI [kg/m2] after 25.5 27.3 19.8 30.8 3.9

6MWT [m] before 229.0 235.0 110.0 340.0 87.1 0.0050

6MWT [m] after 262.5 295.0 150.0 360.0 89.9

MRC [pkt] before 1.7 2.0 1.0 3.0 0.7 0.1088

MRC [kt] after 1.4 1.0 1.0 2.0 0.5
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Statistical analysis, when comparing the exper-
imental and control groups, showed that follow-
ing treatment, most of the BODE index variables, 
expressed in values not converted into points, did 
not change substantially except for FEV1 [%] (Ta-
ble 10). This confirms the positive impact of mas-
sage as used in the experimental group.

An analysis of the results obtained after 6 days 
of treating both groups showed a significantly 
higher value of FEV1, converted into points on the 
BODE scale, and a markedly lower value of the to-
tal points in the BODE index in the experimental 

group (Table 11), which speaks in favor of the 
improved condition of the experimental group 
patients.

Statistical analysis showed that the BODE in-
dex, after treatment, improved significantly in both 
groups. It should be pointed out, however, that 
the level of significance was greater in the group 
where massage was applied than in the group with-
out massage. This is confirmed by the result of the 
Mann-Whitney U test. The parameters FEV1 and 
MRC significantly changed only in the experimen-
tal group.

Table 7. Evaluation of exertion capacity according to BODE index in the two groups

Tabela 7. Ocena zdolności wysiłkowej wg skali BODE w badanych grupach

Points

Group

0 pts 1 pts 2 pts 3 pts

before after before after before after before after

I 60% 55% 30% 30% 10% 15%

II 30% 40% 30% 30% 20% 30% 20%

Table 8. BODE index variables’ values in the experimental group 

Tabela 8. Wartości składowych wskaźnika BODE w I grupie

Variable
(Zmienna)

Mean value
(Średnia 
wartość)

Median
(Mediana)

Minimum value
(Wartość mini-
malna)

Maximum value
(Wartość 
maksymalna)

Standard deviation
(Odchylenie stan-
dardowe)

p

AB FEV1 before 1.90 2.00 0.00 3.00 1.17 0.0022*

AB FEV1 after 0.90 1.00 0.00 3.00 0.79

AB MRC before 1.10 1.00 0.00 3.00 0.79 0.0009*

AB MRC after 0.40 0.00 0.00 2.00 0.60

AB BMI before 0.85 1.00 0.00 1.00 0.37 0.1400

AB BMI after 0.85 1.00 0.00 1.00 0.37

AB 6MWT before 1.60 1.00 1.00 3.00 0.75 0.0001*

AB 6MWT after 0.50 0.00 0.00 2.00 0.69

BODE SUM before 5.45 5.50 3.00 8.00 1.10 0.0001*

BODE SUM after 2.65 3.00 1.00 5.00 1.14

AB – according to BODE point scale.  
* significant at p ≤ 0.05. 

Table 6. Evaluation of the degree of obstruction (FEV1) before and after therapy on BODE index 

Tabela 6. Ocena stopnia obturacji (FEV1) przed i po terapii w skali BODE

Points

Group

0 pts 1 pts 2 pts 3 pts

before after before after before after before after

I 20% 30% 10% 55% 30% 10% 40% 5%

II 10% 10% 10% 10% 40% 40% 40% 40%
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Discussion
The relaxation and analgesic effects of massage 

on muscle tissue are widely known and proved sci-
entifically [1, 5, 6, 17].

Therapeutic massage is a long-lasting and ef-
fective treatment used in lymphedema treatment, 
increased muscle tension and mobility limita-
tions. Traditional manipulating techniques classi-
fied as massage consists mainly of palpation, strok-
ing, rubbing, kneading and vibration. Therapeutic 
effects are different, and among them should be 

mentioned: reduction in pain, increasing blood 
flow, oedema treatment and muscle spasms relief. 
Massage accelerates the mobilization of contracted 
fibrous tissue and affects muscle tension, causing 
a general relaxation [21].

Śliwinski claims that weakness of skeletal mus-
cle and weight loss are the two most important pa-
rameters which are determinant of the impact of 
the disease on the whole body. In patients with 
COPD, this weakness reduces survival, and chron-
ic systemic steroid treatment further deteriorates 
the situation [1]. locomotive muscle weakness is 

Table 9. BODE index variables’ values in the control group

Tabela 9. Wartości składowych wskaźnika BODE w II grupie

Variable
(Zmienna)

Mean value
(Średnia 
wartość)

Median
(Mediana)

Minimum value
(Wartość mini-
malna)

Maximum value
(Wartość 
maksymalna)

Standard deviation
(Odchylenie stan-
dardowe)

p

AB FEV1 before 2.1 2.0 0.0 3.0 1.0 0.1502

AB FEV1 after 2.0 2.0 0.0 3.0 0.9

AB MRC before 0.7 1.0 0.0 2.0 0.7 0.1088

AB MRC after 0.4 0.0 0.0 1.0 0.5

AB BMI before 0.7 1.0 0.0 1.0 0.5 0.1400

AB BMI after 0.7 1.0 0.0 1.0 0.5

AB 6MWT before 1.9 2.0 1.0 3.0 0.9 0.0277*

AB 6MWT after 1.3 1.0 0.0 3.0 1.2

BODE SUM before 5.4 6.0 3.0 7.0 1.3 0.0117*

BODE SUM after 4.4 4.0 3.0 6.0 1.3

AB – according to BODE point scale. 
* significant at p ≤ 0.05. 

Table 10. Mann-Whitney U test between researched groups

Tabela 10. Test U Manna-Whitneya między badanymi grupami

Variable
(Zmienna)

Mean value group 1
(Średnia wartość 
grupa I)

Mean value group 2
(Średnia wartość 
grupa II)

Median group I
(Mediana 
grupa I)

Median group II
(Mediana 
grupa II)

p

FEV1 % before 45.23 40.16 36.25 36.25 0.5233

FEV1 % after 59.15 42.72 54.95 39 0.0045*

BMI [kg/m2] before 26.6 25.5 26.70 27.2960 0.7749

BMI [kg/m2] after 26.6 25.5 26.70 27.2960 0.7749

6MWT [m] before 247 229 255.5 235 0.7243

6MWT [m] after 318.75 262.5 350 295 0.1680

MRC [pkt] before 2.1 1.7 2 2 0.1911

MRC [pkt] after 1.2 1.4 1 1 0.4855

* significant at p ≤ 0.05. 
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closely related to the limitation of exercise toler-
ance. limited tolerance to exertion has been ob-
served in patients suffering with COPD. This phe-
nomenon results from the impact of the disease on 
the reconstruction and function of the respiratory 
muscles as well as the peripheral muscles. In order 
to assess exertion capacity, the patient must un-
dergo a walk test. Most often, this assessment re-
lies on the distance traveled within 6-minutes of 
walking [22], which accurately evaluates the toler-
ance for exertion as an equivalent of physical fit-
ness. According to Śliwinski, muscle strength and 
exercise tolerance improvement can be achieved 
through appropriate exercises. The author pro-
vides that the effects of 6-month rehabilitation, in 
addition to significant improvement in quality of 
life and exercise tolerance, also improve both re-
spiratory and skeletal muscles.

In our study we used short-term therapeutic 
effects on the BODE index components and there 
was significant improvement in exercise tolerance. 

Drozdowski proposed a program of rehabilita-
tion which lasted 15 training days (3 × 5 days, about 
2.5 hours per day) and consisted of the following 
components: aerosol therapy, bronchial tree toilet, 
34-minute interval training, 20–30-minute exercis-
es in the gym and meetings with a psychologist [5]. 
In the group of 49 patients who completed the re-
habilitation program, in 19 subjects the COPD se-
verity was zero, level I was found in 7 persons, lev-
el II in 14, and level III in 9 persons. These authors 
have demonstrated lengthening of the exercise test 
and improvement in the quality of life in all its as-
pects (according to a SGHRQ questionnaire) in the 

studied patients, both immediately after rehabili-
tation and 3 months later. Rożek-Mróz et al. also 
used therapeutic massage in their study [6]. The 
authors gave patients a series of 5 massages on suc-
cessive days. 

The massage technique used by these authors, 
as in the present work, was aimed at the accesso-
ry inspiratory muscles. Treatments were also per-
formed using stroking, rubbing, vibration and 
kneading techniques. This therapy was conduct-
ed at the same time by one masseur, each lasting 
30 min. The authors studied the effect of this ther-
apy on lung function in women with asthma. They 
showed significant improvement in the VC param-
eter and a reduction of daily variability of PEF as 
the positive impact of massage on the stabilization 
of patients with bronchial asthma. The authors al-
so noted halving the number of mixed-type disor-
ders of pulmonary ventilation, which changed into 
an obstructive type. This may indicate a reduction 
in muscle tension, which could result in increased 
mobility of the chest – a process closely associated 
with the occurrence of limiting the type of venti-
lation. Similar results were obtained in the study. 
The analyzed respiratory parameters and compo-
nents of the BODE index after massage treatment 
improved significantly. 

Similar studies were also conducted by Andrze-
jewski et al., concerning the application of a series 
of massages to relieve muscle tension of the respira-
tory muscles in individuals with asthma [17]. They 
found a positive effect of the therapy on a statisti-
cally significant reduction in muscle pain percep-
tion. Their results suggest that therapeutic massage 

Table 11. Mann-Whitney U test between the researched groups for BODE components

Tabela 11. Test U Manna-Whitneya między badanymi grupami dla składowych BODE

Variable
(Zmienna)

Mean value group 1
(Średnia wartość 
grupa I)

Mean value group 2
(Średnia wartość 
grupa II)

Median group I
(Mediana 
grupa I)

Median group II
(Mediana 
grupa II)

p

AB* FEV1 before 1.9 2.1 2 2 0.762359

AB FEV1 after 0.9000 2 1 2 0.0039

AB MRC before 1.1 0.7 1 1 0.1911

AB MRC after 0.4000 0.4 0 0 0.8961

AB T before 1.6 1.9 1 2 0.3620

AB T after 0.5000 1.3 0 1 0.0527

AB BMI before 0.85 0.7 1 1 0.3574

AB BMI after 0.85 0.7 1 1 0.3574

BODE SUM before 5.45 5.4 5.5 6 0.8720

BODE SUM after 2.65 4.4000 3 4 0.0021

*AB – according to BODE point scale.



Influence of the Physiotherapy Method on BODE in Patients with COPD 729

helps lower muscle tension. The results also con-
firm a reduction in pain among subjects.

The BODE index was also used by Szczegiel-
niak et al. in assessing the results of rehabilitation 
of patients with COPD. They used a program of 
rehabilitation, including: bronchial drainage po-
sitions, inhalation, group breathing exercises and 
group general exercises, ergometer training, select-
ed physical agents, classic chest massage, postur-
al drainage and effective cough, chest percussion, 
and self-breathing exercises in 60 patients suffer-
ing from COPD [1]. They showed improvement in 
patients evaluated by absolute values of respiratory 
parameters, but they did not observe any improve-
ment in the BODE index components.

The authors concluded that in the study group, 
a positive effect of the applied series of massages 
on the given parameters on the respiratory system 
has been demonstrated. All functional parameters 
improved significantly, and especially the FEV1 

parameter, a component of the BODE index. After 
the applied physiotherapy, the level of perceived 
dyspnea decreased significantly among patients in 
the experimental group. After the therapy, walk-
ing distance during the 6-minute walking test was 
extended significantly. This reflects better exercise 
tolerance in subjects in such a short time. After the 
therapy, the BODE index decreased significantly in 
the experimental group. In the control group, af-
ter six days of treatment, the components of the 
BODE index changed significantly only in the 
component of exercise tolerance (distance traveled 
during the 6-minute walking test) and in the total 
points of the BODE index.

The statistical analysis found that the BODE 
index after treatment improved significantly in 
both groups. However, improvement in the ex-
perimental group was at a higher level of statisti-
cal significance and included all components ex-
cept BMI.
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