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The impact of body composition disorders on the quality of
life of patients with chronic obstructive pulmonary disease

Wptyw zaburzen sktadu ciata na jakoS¢ zycia pacjentow z przewlekig obturacyjng chorobg
ptuc

Marzena Dorosz!(A.B.C.D.EF) Katarzyna Bogacz'2(A.B.D.E.C) Marta Gotdyn-Pastuszka'(B.E),
Marcin Krajczy?A.D), Anna Szczegielniak3*.P), Jacek Luniewski?CF), Jan Szczegielniak'2C.D:FC)

1SP Z0Z Szpital Specjalistyczny MSWIA w Gtuchotazach/Specialist Hospital of the Ministry of the Interior and Administration in Gtuchotazy, Poland
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Research Clinic of Psychiatric Rehabilitation, Department of Psychiatry and Psychotherapy, Medical University of Silesia in Katowice, Katowice, Poland

Abstract

Introduction. COPD is a chronic inflammatory disease that constitutes a significant public health problem. It is characterized by not fully reversible,
progressive limitation of airflow through the airways. In addition to the harmful pulmonary effects, COPD manifests itself with complications in other
body systems, including body composition disorders, which adversely affects patients’ quality of life and prognosis. The objective of this study was to
assess the quality of life of patients with COPD and to assess the factors that will affect its deterioration.

Material and methods. The study included 37 patients of the University Hospital at the Jagiellonian University Medical College in Krakow at 8 Skawinska
Street, who were diagnosed with COPD according to the GOLD guidelines. In the study group, a personal questionnaire was conducted, anthropometric
data was collected, i.e. the Quetelet index was calculated, thigh circumference and skin folds were measured, and the subjective assessment of the quality
of life was examined using the SGRQ-C questionnaire and the CAT Test.

Results. Based on the analysis of the collected materials, it was shown that the average assessment of the quality of life in the study population was at
alow level of 61.8 points on the SGRQ-C scale. There was a large variation in the assessment of HRQoL depending on the stage of the disease. The best
result, amounting to 23.0 points, was achieved by patients in stage 1, and the worst - 81.6 points. - patients in stage 4 according to GOLD guidelines.
Among the main determinants of the quality of life in the study group, in addition to the degree of airway obstruction, there were: high intensity of clinical
symptoms, such as cough, shortness of breath or expectoration of secretions, low body weight and the number of comorbidities. Conclusions. It has been
shown that the loss of fat-free body mass and systemic complications are factors that significantly reduce the quality of life, and patients with fewer
comorbidities and with increased BMI score better on the SGRQ-C scale. It has been proven that the progression of the disease contributes to the
exclusion of patients from active social life and causes many mental problems. It was established that patients with COPD should be covered by
multidisciplinary care and a special training program in order to prevent or delay the onset of systemic complications, which significantly worsen the
patients’ quality of life

Key words:
COPD, body composition, quality of life

Streszczenie

Wstep. POChP to przewlekta choroba zapalna stanowigca istotny problem zdrowia publicznego. Jej charakterystyczng cecha jest niecatkowicie
odwracalne, postepujace ograniczenie przeptywu powietrza przez drogi oddechowe. Oprdcz szkodliwych nastepstw ptucnych POChP manifestuje sie
powiktaniami w innych uktadach organizmu, w tym réwniez zaburzeniami sktadu ciata, co wptywa niekorzystnie na jako$¢ zycia i rokowanie chorych.
Celem niniejszej pracy byta ocena jakoSci zycia pacjentéw z POChP oraz ocena czynnikéw, ktére beda wptywaty na jej pogorszenie.

Materiat i metody. Do badania wtaczono 37 pacjentéw Szpitala Uniwersyteckiego CMUJ w Krakowie przy ulicy Skawinskiej 8, u ktérych zdiagnozowano
POChP wg wytycznych GOLD. W grupie badanej przeprowadzono ankiete osobows, zebrano dane antropometryczne, tj. obliczono wskaznik Queteleta,
dokonano pomiaru obwodu uda i pomiaréw fatdéw skérnych oraz zbadano subiektywna ocene jakosci zycia przy pomocy kwestionariusza SGRQ-C

i Testu CAT.

Wyniki. Na podstawie analizy zebranych materiatéw wykazano, Ze Srednia ocena jakosci zycia w badanej populacji miescita sie na niskim poziomie 61,8
pkt. w skali SGRQ-C. Wykazano duze zréznicowanie co do oceny HRQoL w zaleznosci od stadium zaawansowania choroby. Najlepszy wynik, wynoszacy
23,0 pkt, osiagneli pacjenci w 1 stopniu GOLD, a najgorszy - 81,6 pkt. - pacjenci w stopniu 4. Wéréd gtéwnych determinantdw jakosci Zycia w badanej
grupie, oprocz stopnia obturacji drég oddechowych, znalazty sie: wysokie nasilenie objawow Klinicznych, takich jak kaszel, dusznos¢ czy odkrztuszanie
wydzieliny, niska masa ciata oraz ilo$¢ choréb wspdtistniejacych.

Whioski. Wykazano, Ze utrata bezttuszczowej masy ciata i powiktania ogélnoustrojowe sa czynnikiem istotnie obnizajacym jako$¢ zycia, a pacjenci

z mniejsza liczbg chordb wspdtistniejacych i ze zwiekszonym wskaznikiem BMI osiagaja lepsze wyniki w skali SGRQ-C. Dowiedziono przy tym, ze postep
choroby przyczynia sie do wykluczenia pacjentdw z aktywnego zycia spotecznego i dostarcza wielu problemdéw natury psychicznej. Ustalono, ze chorzy
na POChP powinni by¢ objeci wielospecjalistyczng opieka i specjalnym programem treningowym w celu zapobiegania badz tez opéznienia wystapienia
powiktan systemowych, istotnie pogarszajacych jakos¢ zycia chorych.

Stowa Kluczowe:
POChP, sktad ciata, jakos¢ zycia
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Introduction

Chronic obstructive pulmonary disease constitutes a signifi-
cant public health problem. According to WHO data, it is
among the top five causes of death in the world [1]. For ne-
arly 40 years, scientists have described COPD solely in
terms of respiratory dysfunction. Only in 2004, for the first
time, information about the systemic consequences of
COPD was included in the report by the American Thoracic
Society and the European Respiratory Society [2]. Curren-
tly, COPD is presented as a chronic disease of the respirato-
ry tract with significant extrapulmonary changes, which is
characterized by not fully reversible airflow limitation thro-
ugh the lower respiratory tract [3]. The most common chan-
ges accompanying respiratory problems in COPD include
a decrease in fat-free body mass (especially muscle mass),
nutritional disorders and muscle weakness, which aggravate
the severe condition of patients [4]. This study highlights
the problem of systemic pathology, which consistently con-
tributes to the deterioration of the quality of life of patients
with COPD by gradually destroying their bodies. It indica-
tes the correlation between respiratory dysfunction and sys-
temic consequences, which in turn become the basis for the
development of other chronic diseases.

Objective

The objective of the study was to assess the quality of life of pa-
tients in various clinical stages of chronic obstructive pulmonary
disease and to determine whether there is a relationship between
the quality of life of patients and their body composition deter-
mined by anthropometric measurements (BMI, thigh circumfe-
rence and skin fold values), assuming that the lower these
values, the greater the impoverishment of the body and the wor-
se the quality of life, and the patient may struggle with cachexia.
It was checked whether relatively simple, cheap, easily accessi-
ble and repeatable measurements of the Body Mass Index, thigh
circumference and skin folds are sufficient to talk about abnor-
malities in body composition, quality of life and prognosis on
their basis, or whether, due to their disadvantages and limita-
tions, other methods of assessing the amount of adipose tissue,
such as bioelectrical impedance analysis, magnetic resonance
imaging or X-ray absorptiometry, should be used [2]. Thus, the
question was asked whether the above measurements could be
an important variable of morbidity and mortality in COPD.

Material and methods

Patients with chronic obstructive pulmonary disease were qu-
alified for the study based on their medical history, physical
examination and spirometry results, in accordance with the
GOLD guidelines. The participants were treated at the Clinical
Ward of the Pulmonology Clinic and the Clinical Ward of Al-
lergy and Immunology of the 2" Department of Internal Medi-
cine at the Jagiellonian University Medical College.
Participation in the study was anonymous and voluntary. All re-
search procedures were performed at the hospital premises.

The criteria for inclusion in the study included diagnosed
COPD and the patient’s consent to participate in the study.
The exclusion criteria included patients in acute condition

www.fizjoterapiapolska.pl doi.org/10.56984/8ZG20AXT7 o7
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(myocardial infarction, pulmonary embolism), patients with COPD
and influenza — due to increased epidemiological risk. Each time,
the research procedure followed the same scheme: conducting
a personal survey, measuring thigh circumferences in a standing po-
sition, measuring skin folds in a standing position, assessment using
the CAT test, assessment using the SGRQ-C questionnaire, and as-
sessment using the mMRC scale. Thirty-seven patients, including
19 men and 18 women, aged 43 to 84, participated in the study. The
characteristics of the basic parameters of the study group, broken
down by gender, are presented in Table 1.

Table 1. Characteristics of the basic parameters of the study group

Parametry

Parameters

Kobiety/Women
Srednia/Mean * SD (Min; Max)

Mezczyzni/Men

Srednia/Mean * SD (Min; Max)

Age [years]

67.7 %49 (59; 78)

Total thickness of the skin folds [mm)] 73.9 £29 (36; 150)

Thigh circumference at the widest point [cm] 50.3 + 7.6 (40; 65)

Thigh circumference 6 cm above the kneecap [cm] 40.5+6.2 (30; 53)
BMI [kg/m?] 28.3+6.9 (17.5; 40.6)

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

FEV1%

8%

51+15(25; 83)

Results and discussion

The collected material was statistically analysed using
Statistica 10 PL. A 5% inference error and the associated
significance level of p = 0.05 were assumed, indicating the
existence of statistically significant differences or correlations.
Patients were classified on the basis of the spirometry test
results and assigned to one of 4 groups determining the severity
of the disease. Figure 1 presents the percentage share of patients
in particular groups according to the GOLD spirometry
classification [5].

30%

16%

1l 1l \%

Fig. 1. Stages of COPD in the study group according to GOLD guidelines
Stage I — mild, stage I — moderate, stage I1I — severe, stage IV — very severe

58
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70+ 9.2 (43; 84)

67 +30.7 (24; 134)

50.4 + 11.4 (35; 90)

41+ 4.9 (30; 49)

28.1+4.8 (18.2; 36.3)

52.6 +£16.8 (27; 81)

www.fizjoterapiapolska.pl
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On average, patients came to the hospital for worsening lung
disease 3 times + 2.3 in the last year. The examined patients
had been struggling with diagnosed COPD for an average of
9 + 6.5 years. Each participant experienced shortness of
breath during moderate-intensity exercise. The severity of
dyspnoea was strongly correlated with the stage of COPD,
Pearson’s correlation coefficient was 0.75. 92% (n = 34) of
the patients declared that due to shortness of breath they
walk slower than other people of their age. 46% of the
patients (n "= 15) indicated that they had to stop about every
100 meters or every few minutes to catch their breath. 10%
of the patients (n=4) felt too breathless to leave the house
and were unable to move away from the bed or armchair.

Analysis of anthropometric data

Based on the BMI index, patients were assigned to 5 groups,
indicating underweight, normal weight or overweight. The
percentage share of patients in particular groups is presented
in Figure 2. A statistically significant correlation between
BMI values and the intensity of dyspnoea in the mMRC
scale was found at the level of p = —0.56.

30%

30% 24%

22%

25%

14%

20%
15% 8%

10%
2%

BMI<18.5 BMI 18.5-24.99 BMI 25-29.99 BMI 30-34.99 BMI 35-39.99 BMI > 40
Gr. 1 — underweight Gr. 2 — normal value Gr. 3—overweight  Gr. 4 — 1% degree of obesity Gr5 -2 degree of obesity Gr. 6 — 3 degree of obesity

5%

0%

Fig. 2. Division of patients into groups in terms of BMI

It was checked whether the BMI value is related to the progres-
sion of COPD and whether, as assumed, a decrease in the
Quetelet index is observed along with the deterioration of lung
ventilation parameters. The following results were obtained: in
the mild stage of the disease, the mean BMI was 31.6 + 6.6 with
a median of 32.2; the second stage was characterized by the
average BMI of the patients at the level of 30.9 + 5.2 with a me-
dian of 30.3. The patients in the penultimate stage of COPD had
an average BMI of 27.8 + 4.9 with a median of 27.4. The mean
BMI in the last-stage group was 23.2 £+ 6.6 with a median of
21.4. There was a clear trend of BMI decreasing with the pro-
gression of COPD. A strong relationship between these parame-
ters is confirmed by the correlation at the level of p =—0.96. The
difference between the mean FEV1 values in the two extreme

www.fizjoterapiapolska.pl doi.org/10.56984/8ZG20AXT7 59
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BMI groups was also examined. The underweight patients had
a mean forced expiratory volume in one second of 27.7% + 0.6
with a median of 28. The group of obese patients with a BMI
over 30 achieved lung ventilation parameters of 57.8% + 15.5
with a median of 55. The mean difference in FEV, in the com-
parison of underweight patients with obese patients was 30%.
Gradual reduction of the lung ventilation parameters became
the cause of body impoverishment and weight loss. A detailed
distribution of BMI in subsequent stages according to GOLD
is presented in Figure 3. It was calculated that in this case the
correlation between belonging to individual BMI groups and
the stage of COPD is at the level of p =—0.41.

6
5
a2
3 3
2 2
111 1 1 i1 1
(AN ] ] AN

GOLD I,
gr.2

GOLD |,
8r. 4

GOLD |,
gr.5

GOLD I, GOLDIl, GOLDI, GOLDI, GOLDI, GOLD 1, GOLD I, GOLD I, GOLD I,
gr.2 gr.3 gr.4 gr.5 gr.6 gr2 gr3 grd grs

Fig. 3. Distribution of BMI in particular stages of COPD in the study group
Gr. 1 — underweight; Gr. 2 — normal value; Gr. 3 — overweight; Gr. 4 — 1%t degree of obesity; Gr 5— 2" degree of obesity; Gr. 6 — 3" degree of obesity
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In the course of the study, it was found that among the patients,
the thigh circumference at the widest point ranged from 35 to
90 cm and was on average 50.3 + 9.6 cm. Thigh circumference
6 cm above the kneecap ranged from 30 to 53 ¢cm and was on
average 40.9 £ 5.5 cm. For patients with stage 4 COPD, the mean
value of Ul circumference was 43.3 + 8.1, while the average for
patients with stage 1 COPD was 56 + 9. Significant differences in
these dimensions indicate the ongoing impoverishment process as
the disease progressed. The chapter “Quality of life analysis™ pre-
sents the correlation between BMI and thigh circumference para-
meters and the results of the SGRQ-C questionnaire.

The third measurement concerned the estimation of body fat
content in the body of the examined person based on the me-
asurement of skin folds. Based on the obtained results, the per-
centage of fat-free mass in the body of each patient was
calculated, and the results were multiplied by the weight of in-
dividual patients, obtaining an estimated amount of fat-free
mass expressed in kilograms. Patients with COPD usually
show signs of malnutrition in the advanced stage of the dise-
ase, therefore the mean values of fat-free body mass were
compared with the GOLD stage. There is a clear downward
trend in FFM with the progression of COPD. The difference in
the fat-free mass content in the patient’s body is 14.4 kg on
average between the 1st and 4th stage according to GOLD, to
the disadvantage of the extremely advanced stage. In the first
stage according to GOLD, the mean FFM was 63 kg + 4.0
with a median of 64.4. In stage 2 patients, the mean FFM was
56.7 kg £ 9.5 with a median of 54.7. Stage 3 patients had

doi.org/10.56984/8ZG20AXT7

GOLD IV, GOLD IV, GOLD IV, GOLD IV,

gr.1

gr.2 gr.3 gr.4
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a mean FFM of 55.2 kg + 8.8 with a median of 54.5. At the last
stage, the mean FFM was 48.6 kg = 11 with a median of 48.1.
The above analysis shows that the mean fat-free body mass of
patients with COPD expressed in kilograms and the stage of the
disease in these patients correlate at the level of p = 0.98.

Quality of life analysis

Based on the information collected in the SGRQ-C qu-
estionnaire, the incidence of disease symptoms, social acti-
vity and the impact of the disease on patients’ lives were
determined. After analysing the collected material, it was
found that for the vast majority of patients, 86% (n = 32),
lung disease is the biggest problem or causes them a lot of
trouble. 95% of the patients (n = 35) reported coughing and
expectoration of varying intensity. 51% of them (n = 18)
coughed most days of the week. Only 5% of patients (n = 2)
had no sputum retention at all. 51% of the patients (n = 19)
experienced shortness of breath daily, and 41% (n = 15)
experienced shortness of breath for several days a week. Fi-
gure 4 shows activities that cause dyspnoea in patients.

Walking uphill [N oo
Walking up the stairs [INNEGGG -
Walking on flat ground [INEGEGGGENN 5
Walking around the house |GG o5
Washing or dressing [N osv

0% 20% 40% 60% 80% 100%

Fig. 4. Activities that cause shortness of breath in patients

In addition to many medical problems, the patients also strug-
gled with psychosocial problems. 65% of the participants
(n=24) feared that their disease was burdensome for family
and friends. 38% (n = 14) believed that breathing difficulties
made them disabled. For 68% (n = 25) shortness of breath
was the reason for fear and panic. Breathing problems caused
that as many as 86% of the participants (n = 32) got tired easi-
ly, and for 57% (n = 21) everything required too much effort.
The deterioration of the quality of life (QoL) among the parti-
cipants also resulted from the limitation of everyday functio-
ning. 32% (n = 12) admitted that due to the disease they do not
leave home to do shopping, and 27% are unable to do house-
hold chores. The disease stopped Y4 of the patients from doing
whatever they wanted to do. On the other hand, 38% (n = 14)
felt unable to perform most of the activities they wanted to do.
Based on the analysis of the collected data, it was found that
the average total SGRQ-C score was 62.8 £ 18.9 points,
which means that the overall QoL level is relatively low. The
highest QoL values were obtained in the “impact on life” sub-
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scale, where the mean score was 54.1 = 21.5 with a median of
57.5. On the “symptoms” subscale, which assessed coughing,
sputum retention, wheezing, and difficulty breathing, the mean
score was 61.5 + 21.2 with a median of 64.6. The worst QoL
was obtained by the participants in the “activity” subscale. The
mean score was 78.1 £ 20.7 with a median of 83.4. This sub-
scale focused primarily on limitation in activity caused by se-
vere breathing difficulties and shortness of breath. Table 2
contains the cumulative results of the assessment of the quality
of life of the patients participating in the study.

Table 2. Results of the SGRQ-C scale for the study group

SGRQ-C N Mean SD ME Min Max
Symptoms 37 61.5 21.2 64.6 10.3 97.3
Symptoms 37 78.1 20.7 83.4 29.8 100
Impact on life 37 54.1 21.5 57.5 2.0 93.2
Total 37 62.8 18.9 66.5 12.04 93.5

These results were also compared with individual variables
specific to each patient. On this basis, an analysis of the impact
of variables such as the frequency of hospitalizations, the
number of comorbidities, BMI, thigh circumference and stage
of COPD according to GOLD on the level of the SGRQ-C
quality of life index, divided into 3 subscales: symptoms, acti-
vity and impact on life, was developed. The results of this
summary are presented in tables 3, 4, 5.

Table 3. The influence of individual variables on the assessment of the quality of life SGRQ-C — symptoms

“Symptoms” subscale Pearson’s correlation

Annual hospitalization rate

1-2 times 16 59.7 25.3
3-4 times 8 63.3 17.7 0.79
5 times and more 11 62.8 17.7
Comorbidities
1-2 13 56.8 22.1
3-5 14 64.9 19.7 0.98
6 and more 8 69.1 15.9
BMI
Underweight 3 71.5 26.7
Normal weight 9 59.3 24.7
Overweight 11 65.6 17.6 e
15t degree of obesity 8 56.3 21.9
2nd degree of obesity 5 53.1 21.4
31 degree of obesity 1 70.7 -
Thigh circumference
<45cm 10 65.8 222
46-55 cm 19 61.7 22.6 -1.0
>56 cm 8 56.7 17.9
GOLD
1 stage 3 27.8 16.3
2 stage 17 60.3 18.5 0.9
3 stage 11 61.7 18.2
4 stage 6 75.5 21.6
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Table 4. The influence of individual variables on the assessment of the quality of life SGRQ-C — activity

“Activity” subscale Pearson’s correlation

Annual hospitalization rate

1-2 times 16 71.4 23.1
3-4 times 8 82.2 19.5 0.94
5 times and more 11 85.3 15.3
Comorbidities
1-2 13 75.4 233
3-5 14 75.8 16.6 0.87
6 and more 8 92.0 12.9
BMI
Underweight 3 97.3 4.7
Normal weight 9 80.6 21.4
Overweight 11 82.5 17.8 094
15t degree of obesity 8 67.9 22.0
27 degree of obesity 5 66.3 223
31 degree of obesity 1 91.7 -
Thigh circumference
<45 cm 10 89.6 13.4
46-55 cm 19 73.8 22.0 —0.94
>56 cm 8 70.0 20.8
GOLD
1 stage 3 40.2 11.9
2 stage 17 73.1 18.2
3 stage 11 86.3 12.7 097
4 stage 6 98.6 3.3

Table 5. The influence of individual variables on the assessment of the quality of life SGRQ-C — impact on life

“Impact on life” subscale Pearson’s correlation

Annual hospitalization rate

1-2 times 16 459 24.3
3-4 times 8 58.4 21.0 0.97
5 times and more 11 63.3 11.6
Comorbidities
1-2 13 48.8 242
3-5 14 53.7 17.0 0.96
6 and more 8 69.4 11.1
BMI
Underweight 3 78.2 5.5
Normal weight 9 55.0 21.2
Overweight 11 59.1 24.8 0.89
15t degree of obesity 8 43.1 14.6
2nd degree of obesity 5 442 21.2
31 degree of obesity 1 56.9 -
Thigh circumference
<45cm 10 65.4 18.7
46-55 cm 19 49.4 21.6 —0.96
>56 cm 8 4421 21.8
GOLD
1 stage 3 15.6 15.6
2 stage 17 51.9 20.2
3 stage 11 58.0 14.7 095
4 stage 6 73.5 6.9
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The results of the second questionnaire assessing the quality of
life — the CAT test — were analysed separately. The average re-
sult in this test obtained by the study group was 23.9 £ 7.9.
The lowest score was 8 and the highest was 37. In the group of
patients in the first stage according to GOLD, the mean CAT
score was 9.3 £ 2.3; in the second stage 22 + 7.2; in the third
28.5 £+ 3.4; and in the last stage it was 29.2 + 5.2

Discussion

Quality of life is one of the primary measures of COPD severi-
ty. It is also defined as a measure of the effectiveness of the
implemented treatment [6]. Szyguta et al. found that the quali-
ty of life depends on health and is modified by limited functio-
ning and activity in society [7]. Based on the analysis of the
collected material, it was found that the global assessment of
the quality of life of patients with COPD is at a low level and
amounts to an average of 62.8 points. This negative asses-
sment of QoL in patients with COPD is confirmed by other au-
thors, both Polish and foreign. Kupcewicz’s research on 96
patients of the Department of Internal Medicine and Cardiolo-
gy in Biskupiec shows significantly low HRQoL, at an average
level of 61.4 points. [8]. The average level of quality of life in
a study by Indian authors conducted on 175 patients of the In-
ternal Medicine Department of a hospital in central India was
49.81 points [9]. In this study group, many factors were noted
that closely correlate with the subjective assessment of QoL,
such as: disease severity, lung ventilation parameters, BMI,
thigh circumference or the number of comorbidities. The re-
sults of our own research did not confirm the correlation be-
tween the quality of life and gender, which is also confirmed
by the reports of other authors.

As literature review shows, the assessment of the quality of li-
fe of patients, apart from typical respiratory problems, is large-
ly affected by the severity of nutritional disorders. It leads to
many negative clinical consequences, e.g. it increases the oc-
currence of shortness of breath, causes a decrease in the effi-
ciency of skeletal muscles and translates into a decrease in
exercise capacity. Ultimately, cachexia is considered a risk fac-
tor for death from respiratory causes [10]. Therefore, a reliable
assessment of nutritional disorders in patients with COPD is
one of the key elements of planning medical care and can im-
prove the quality of life and the course of the disease in these
patients. Depending on the selection of study groups, it has be-
en shown that weight loss due to complex metabolic disorders
affects up to 50% of patients in the advanced stage of the dise-
ase [11]. As the most frequently observed signs of body com-
position disorders include a decrease in total body weight and
muscle mass, it was decided to evaluate these two parameters
and examine their impact on the assessment of the quality of
life in patients with COPD [12]. In this study group, it was no-
ted that BMI consistently decreases with increasing severity of
COPD, and all patients who were underweight were classified
as being at the last clinical stage. According to literature
review, other authors also noticed that the frequency of
body composition disorders is the highest in the group of
patients in stage 4 according to GOLD [13]. This indicates
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a close correlation between disease progression and persistent
chronic inflammation in the body and the development of ca-
chexia and FFM loss. In the study group, the FEV, value was
the lowest among underweight patients and on average 30 per-
centage points lower than in the group of obese patients. In the
study conducted by Hallin et al., the underweight group with
the lowest FEV, parameters was prospectively three times mo-
re likely to die than patients in other BMI groups [14]. After
analysing the impact of body weight on the assessment of the
quality of life in the study group, the reports of Shoup et
al. were confirmed that in patients with COPD who are under-
weight, there is a much greater decrease in HRQoL than in
other patients. The latest reports by Emtner et al. also indicate
that low body weight is correlated with reduced quality of life
[15]. Although BMI values do not provide information on the
body composition and structure, a positive correlation between
quality of life and BMI can be clearly observed in this study.
While in the group of underweight people, the average quality
of life was 84 points on the SGRQ-C scale, i.e. very low, in
each subsequent group it was constantly improving to achieve
a satisfactory average score of 52.5 points in the group with
2nd degree obesity. This relationship confirms the assumptions
of other authors about a strong correlation between weight loss
and the ongoing process of body impoverishment.

As there is a possibility that with normal BMI values, the body
composition may still be disturbed, in the course of the study,
skin fold measurements were made, on the basis of which the
FFM content in the patients’ bodies was estimated. When ana-
lysing the available data, it was noted that lower FFM values
are associated with disease progression expressed by FEV,.
This is probably due to insufficient oxygen supply and pro-
gressive hypoxia as a result of airway obstruction. In addition,
patients with the lowest FFMI (below 18 kg/m?) had corre-
spondingly worse quality of life scores compared to the group
with the highest FEMI (over 23 kg/m?) by an average of 23.5
points on the SGRQ-C scale. Polish authors show that in the
blood of patients with reduced FFM there is a higher concen-
tration of inflammatory markers, which may be associated
with the progression of the disease severity and the loss of fat-
free body mass [16].

The relationship between the thigh circumference values and
the assessment of the quality of life among patients is also in-
teresting. In their studies, Marquis et al. proved the occurrence
of a decrease in the cross-sectional area of the thigh muscles
measured by computed tomography in severe COPD [17]. In
this study, the lowest measurements of thigh circumference
measured with a tape measure were also recorded among pa-
tients in the last group according to GOLD. They averaged
43 cm. It was noted that patients whose thigh circumference
was below 45 cm had worse SGRQ-C parameters by an avera-
ge of 20 points compared to patients with Ul circumference
above 56 cm. Marquis et al. also found that muscle mass loss
in the quadriceps femoris is a good predictor of mortality in
patients with COPD. The studies of these authors show that
systematic periodic measurements of the thigh circumference
may be helpful in controlling the loss of muscle mass in the

www.fizjoterapiapolska.pl doi.org/10.56984/8ZG20AXT7 65



s fizjoterapia polska

66

quadriceps femoris as a predictor of death. As muscle atrophy
in patients with airway obstruction is partially reversible,
a proper diagnosis will be the starting point for implementing
procedures to prevent their negative consequences in patients
with COPD, including a decrease in their quality of life. The
American Thoracic Society attributes peripheral muscle atro-
phy to physical inactivity and persistent chronic systemic in-
flammation [18]. In this study, the lowest thigh circumference
values, below 45 cm, were strongly correlated with a high
SGRQ-C score in the “activity” subscale (average 89.6 points)
and a mean disease duration of 9.5 years, which correlates
with the research results of the society mentioned above. Emt-
ner et al. prove that an important component of pulmonary re-
habilitation of patients with COPD is strength training leading
to the improvement of muscle and circulatory system function.
Care for maintaining optimal muscle mass and counteracting
muscle atrophy as factors adversely affecting the progression
of the disease is also postulated in the study by Sanders et
al. The researchers summarize their results with a conclusion
that the correct therapeutic intervention in the case of diagno-
sed cachexia should include physical exercise, pharmacologi-
cal interventions, improving the energy balance and the
availability of nutrients, and in the future behavioural therapy
sensitizing patients to anabolic stimuli, which is also a good
conclusion for this discussion on body composition disorders
[19].

Due to the conducted studies, in addition to formulating their
main objective, it was decided to ask additional research qu-
estions regarding the impact of the progressive loss of FEV,
and comorbidities on HRQoL. They are important for this stu-
dy, because they deal with the main topic and, together with
the assessment of body composition disorders, complete the
characteristics of determinants of the quality of life of patients
with COPD. Based on literature review, it was established that
the stage of COPD is a factor significantly affecting the asses-
sment of the quality of life. Researchers from South Korea
show a relationship between the severity of COPD and
HRQoL, especially in the severe and very severe stages of the
disease [20]. Similar conclusions are drawn by Agrawal et
al. In their studies in the 3" and 4™ stage according to GOLD,
statistically significant differences in the assessment of
HRQoL were found compared to the group of patients in the
mild stage. The correlation between FEV, scores and quality
of life scores ranged from —0.4 on the impact on life subscale
to —0.53 on the symptoms subscale. The correlations described
by foreign authors are similar to the results of this study, where
the correlation between FEV, and SGRQ-C scores in the study
group ranged from —0.48 for the “symptoms” subscale to
—0.73 for the “activity” subscale [21]. Patients in the first stage
of COPD, whose airway patency remained at the level of more
than 80% of the flow in the first second of forced expiration,
assessed their quality of life at 23 points, which is relatively
high. The same score drastically decreased with the decrease in
FEV,. In patients in the last stage of the disease, where the
percentage of forced expiratory volume in one second fell be-
low 30, the quality of life expressed by the SGRQ-C scale was
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rated at 81.6 points, which is extremely low. The progression
of the disease, the increase in the frequency of symptoms and
the loss of bronchial patency due to obstruction have negati-
ve effects, which seems obvious, in every sphere of the pa-
tient’s life. It negatively affects both the patient’s activity and
functioning in everyday life. This study confirms the obse-
rvations of other authors on this issue.

The coexistence of COPD with diseases in systems other
than the respiratory system also has a significant impact on
the further prognosis of patients. Their development may be
causally related to COPD or occur independently [22].
Among the diseases that are most often mentioned as accom-
panying COPD, diseases of the cardiovascular system are li-
sted first. It is assumed that the presence of circulatory
problems coexisting in patients with airway obstruction re-
sults from many conditions common for the development of
diseases in both systems. It was indicated that smoking, chro-
nic hypoxia, oxidative stress and the ongoing systemic in-
flammatory process are largely responsible for both
circulatory and respiratory diseases [23]. It turns out that
COPD, as the underlying disease, increases the risk of other
diseases, e.g. as a result of reduced activity, it may increase
the risk of type 2 diabetes or hypertension. Comorbidities
cause deterioration of patients’ quality of life, hinder proper
diagnosis and implementation of appropriate treatment, and
increase its costs [24]. Brodnicka et al. conducted research
on 196 patients with COPD, 95% of whom had diagnosed
comorbidities [25]. In the group of patients examined for the
purposes of this study, this percentage was 100%. The study
showed significant differences between the number and type
of COPD comorbidities in patients at different clinical stages
according to GOLD. The presence of comorbidities depen-
ded on the degree of airway obstruction. It was observed that
as the obstruction progressed, more and more diseases appe-
ared in other systems. In the group where FEV, > 80%, the
average number of comorbidities was 2, and in the stage
where FEV, < 30%, the mean increased to 5. In addition, in
the group of patients classified as being at a very severe stage
according to GOLD, life-threatening conditions occurred,
such as pulmonary embolism or renal failure that did not oc-
cur in patients in milder stages. It has been noted that as
COPD progresses, more and more severe complications af-
fect the survival of patients. Fabbri et al. (2008) showed that
vascular diseases are the most common and serious diseases
associated with COPD [26]. The same correlation was obse-
rved in this study. Based on the analysis of the results of the
study group, it was found, as in the studies by Fabbri et al.,
that the greater the degree of airway obstruction, the more
frequent the risk of cardiovascular disease. Circulatory dise-
ases, especially hypertension, played an important role in the
study group, regardless of the stage of COPD. However, whi-
le patients in the first stage according to GOLD developed
only 2 vascular diseases, patients in the last stage had as ma-
ny as 5 different cardiovascular diseases (including heart
failure and venous insufficiency). A similar correlation in the
ratio of 1:4 was shown in the study conducted by Brodnicka
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et al. Comparing the number of comorbidities with the sub-
jective assessment of the quality of life among the patients, a
clear positive correlation was noticed. In the group of
patients struggling with two comorbidities, the average
HRQoL score was 58.4 points, and in the group struggling
with more than six comorbidities it was as much as 76.3
points on the SGRQ-C scale. The study conducted by Huber
et al. showed that the introduction of therapeutic
interventions aimed simultaneously, not at COPD itself, but
also at comorbidities with which the patient is struggling,
should be an important goal to improve HRQoL [27].
Similar conclusions can be drawn from this study.

It is estimated that as a result of the continuous
development of civilization, human interference in the
natural environment and the increase in air pollution, the
number of COPD patients will continue to increase and
constitute a serious public health problem. Given the low
awareness of this disease at the moment, it is expected that
the conducted study will result in increased interest in the
development of standards that will improve the health and
quality of life of patients with COPD. Body composition
disorders constitute an element significantly affecting the
subjective assessment of the quality of life of patients,
which is confirmed both by the above study and reports by
other authors [28]. Therefore, attention should be paid to
the fact that appropriate therapy should be conducted by
interdisciplinary teams that will be aware of the overall
health problems of patients with COPD, including systemic
complications that largely determine the natural course of
the disease.

Conclusions

1. Patients with COPD experience many medical,
psychological and social problems. The most common are
shortness of breath, breathing problems and limited
functional ability, which excludes them from an active
social life.

2. Deterioration of the quality of life in patients with
COPD results not only from a decrease in ventilation
parameters, but also from systemic complications,
including disturbed body composition, loss of fat-free mass
and comorbidities.

3. Progression of COPD and long-lasting inflammation
contribute to the impoverishment of the body and
deterioration of HRQoL, which is particularly visible in
people in the last, most severe stage of the disease.

4. Extensive diagnostics should be performed in patients
with COPD in order to recognize systemic complications
and plan appropriate therapy to improve their comfort of
life and prognosis.
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