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 Abstract : Patients with chronic obstructive pulmonary disease (COPD) are 
characterized by an impaired lung function and limited exercise tolerance. Medication 
and rehabilitation programmes are generally directed towards relief of symptoms and 
improvement of lung function and exercise tolerance.  
 130 patients were included in the examination with diagnosed chronic obstruct-
tive pulmonary disease, stable form, 114 male and 16 female, of whom 121 were smo-
kers and 9 were non-smokers. Inclusive criteria were FEV1 < 50% from predicted (with 
moderate and severe level of the disease), the relation FEV1/FVC < 70%, the test of 
reversibility with β2-agonist < 15%. The patients were followed up for 18 months. They 
were evaluated at the start, and then at the end of the study. During the examination 9 
patients were excluded because they did not obey recommendations of the examination, 
and three patients died during the examination. At the end of our study 77 patients in 
group I, 66 male and 11 female, were evaluated, and 41 patients, 35 male and 6 female, 
in group II. The patients were divided on the basis of BMI (body mass index), group I 
with BMI from 21 to 28 kg/m2 and group II with BMI < 21 kg/m2. The mean age of the 
patients was 63 ± 7.2 years in group I, and 68 ± 8.3 in group II. The values of FEV1 at 
the start were 1.33 ± 0.35L (43 ± 8.1%) in group I, and 0.89 ± 0.27 L (28 ± 7.9%) in 
group II. Both were significantly lower in group II (p < 0.001). At the end of the study 
the values of FEV1 were lower in both groups than at the start (Fig. 1).  
 At the start of the study SGRQ scores in group I were significantly lower (p < 
0.001) than in group II. This indicated a better quality of life in patients with BMI from 21 
to 28 kg/m2. The SGRQ scores at the end of the study were also significantly lower in 
group I (p < 0.001). And they were lower than at the start in both groups, indicating a bet-
ter quality of life in patients with COPD after18 months’ regular use of therapy (Fig. 2).         
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 The values of Pearson’s coefficient r = -0.49 (p < 0.05) in group I and r = -0.35 
(0.05) in group II, shows that between these two variables there is an indirect, or nega-
tive correlation; lower values of FEV1 are associated with higher SGRQ total scores.   
 It can be concluded that regular use of therapy for controlling the disease leads 
to improved quality of life in COPD patients, which is not associated with improvement 
in lung function. Patients with malnutrition (BMI < 21kg/m2) have lower values of 
FEV1, and they have higher SGRQ scores of quality of life. High levels of SGRQ sco-
res are associated with lower values of  FEV1.    
 

Key words: COPD, therapy, quality of life, forced expiratory volume in one second, 
body mass index. 
 

 
Introduction 

 
 The medications available for COPD have been shown to reduce or 
abolish symptoms, increase exercise capacity, reduce exacerbations and 
improve health status. At present, apart from smoking cessation, no treatment 
has been shown to modify the rate of decline in lung function. As a general rule, 
the inhaled route is the preferred one and a combination of different drugs 
should be used in more advanced disease. Improvement of quality of life is one 
of the aims of treatment of COPD. Health care used by COPD patients appears 
to be related even more to an impaired quality of life than to the severity of the 
lung disease itself. [1]       
 Quality of life may be defined as the gap between that which is desired 
in life and that which is achieved. This definition is conceptually useful, but not 
very practical in medicine, since it is too broad. The concept of Health Related 
Quality of Life is more valuable, since its terms of reference are restricted to 
disturbances of daily life and well-being specifically due to disease. Many fac-
tors influence quality of life impairment in COPD patients. Reliable measure-
ment of the impact of the disease requires standardized questionnaires, which 
can apply to every patient. In many situations, it is necessary to measure the 
effect of disease so that patients’ end treatment can be compared. [2, 3]  
 The role of respiratory function tests in COPD encompasses diagnosis, 
assessment of severity, prognosis and monitoring the course of the disease. The 
dominant functional abnormality is airway narrowing, and this is most 
commonly assessed using tests based on forced expiration. The functional 
measurements are essential since symptoms and signs cannot predict the degree 
of airway narrowing. In COPD, impaired lung function is most usually sum-
marized in terms of the forced expiratory volume in one second (FEV1).  
Simple spirometric indices have the advantage of ease of performance, good 
reproducibility and a well-established relationship with prognosis. Sequential 
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measurements of FEV1 are essential for monitoring the prognosis of the di-
sease. The development of severely impaired lung function in COPD is believed 
to result from many years moderately accelerated decline of lung function. 
Yearly decrements have been reported as ranging 48–91 ml/yr. In natural 
history, it is well known that the level of lung function determines the course of 
lung function decline to a large extent, so lower lung function is associated with 
more rapid decline as well as lower survival. [4, 5]     
 A number of patients with COPD lose body weight and suffer from 
malnutrition, so the association between being underweight and increased 
mortality risk has been established in numerous retrospective studies. Although 
it is not fully understood why these patients become underweight, weight loss 
and specifically loss of fat mass is generally the result of negative energy 
balance and appears to be more prevalent in patients with emphysema. [6]   

Four factors predicting the risk of death in patients with COPD have 
been evaluated: the body mass index, the degree of airflow obstruction, the 
degree of dispnea and exercise capacity, measured by a six-minute walking test. 
It has been found that the body mass index is the best predictor of all. [7, 8]  
 
 

Aim of the study 
 

1) to examine the influence of therapy on quality of life and on the 
FEV1 in a group of patients with a stable form of COPD with normal body 
weight and with malnutrition, with a moderate to severe level of airway ob-
struction (FEV1 < 50%), and 2) to determine the correlation between the levels 
of FEV1 and quality of life scores in both groups of patients during therapy for 
controlling the disease.  
 
 

Material and methods 
 

Study design and population: 130 patients were included in the exa-
mination with diagnosed chronic obstructive pulmonary disease, stable form, 
114 male and 16 female, of whom 121 were smokers and 9 were non-smokers. 
Inclusive criteria were FEV1< 50% from predicted (with moderate and severe 
level of the disease), the relation FEV1/FVC < 70%, the test of reversibility 
with β2-agonist < 15%. BMI (body mass index) in patients was < 28kg/m2. The 
last criterion was taken to exclude obese patients from the examination. 
Exclusive criteria were diagnosed as bronchial asthma, bronchiectasiae, lung 
carcinoma, congestive heart disease, hepatic and renal failure. The patients were 
followed up for 18 months, (from November 2007 to April 2008). They were 
evaluated at the start, and then at the end of the study. During the examination 9 
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patients were excluded because they did not obey the recommendations of the 
examination and three patients died during the examination. At the end of the 
study 118 patients, 102 male and 16 female, 109 smokers and 9 nonsmokers, 
were analyzed.  

On the basis of values of BMI, the patients were divided into two 
groups, with normal body weight (BMI of 21–28 kg/m2) and underweight 
(BMI < 21kg/m2). During examination patients received therapy for controlling 
the disease: Tabl. Aminophyllin R a 350 mg. 2 × 1 daily, Spray Ventolin (as a 
rescue medicine), Spray Seretide (Fluticasone propionate + Salmeterol) 250 
micrograms 2 × 1 inhalations daily, anticholinergic.  
  
 

Measures 
 

The quality of life measurements in our study were done by using the 
St.George’s Respiratory Questionnaire (SGRQ), a standardized questionnaire 
which is specifically for COPD and bronchial asthma. It has been shown to be 
valid, repeatable and sensitive. The questionnaire has three components: 1) 
symptoms: distress due to respiratory symptoms; 2) activity: disturbances to 
mobility and physical activity; and 3) impacts: overall impact on quality of life 
and wellbeing. A total score is calculated from all three components. The 
scoring range for the components and total score is 0–100 with a score of 100 
indicating maximum disability. [9, 10, 11]  

The BMI (body mass index)was determined as the ratio of weig-
ht/height (kg/m2).  

FVC and FEV1 were measured three times, and the best one taken as a 
valid value. They were measured with a spirometer (MINATO, AUTOSPIRO 
AS–505). 
 Statistical analysis: Data for continuous variables are presented as 
means ± SD. After checking for a normal distribution, the changes in each 
variable of baseline outcome measures between the two groups and the 
measures after 18 months were analysed with Student’s t-test for dependent 
samples. The relationship between the data from the SGRQ questionnaire and 
from spirometry was examined using Pearson’s coefficient of linear correlation 
(r). Significance level was set at p < 0,05. 
 
 

Results 
 

At the end of our study 77 patients were evaluated in group I, 66 male 
and 11 female, 72 smokers, 5 non-smokers, and 41 patients, 35 male and 6 
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female in group II, 37 smokers and 4 non-smokers. This data showed that the 
majority of patients with COPD were smokers and male. The patients were 
divided on the basis of BMI (body mass index), group I with BMI from 21 to 28 
kg/m2 and group II with BMI < 21 kg/m2.  

The mean age of the patients was 63 ± 7.2 years, and ranging from 49 to 
83 years in group I, and 68 ± 8.3 years in group II, ranging from 50 to 86 years, 
which indicated that patients in group II (lower BMI) were older (Table 1). 
 
Table 1 – Tabela 1 

Clinical and physiological data of patients who completed the study 
Klini~ki i fiziolo{ki podatoci na pacientite  

koi ja zavr{ija studijata 
group I II 

n 77 41 
age 63 ± 7.2 68 ± 8.3 
FVC  L 1.92 ± 0.41 1.48 ± 0.28 
FVC % 62 ± 5.4 46 ± 9.l 
FEV1 L 1.33 ± 0.35 0.89 ± 0.27 
FEV1 % 43 ± 8.1 28 ± 7. 9 
BMI kg/m2 21 – 28 < 21 
FEV1/FVC 0.67 ± 0.13 0.59 ±0.11 
male 66 35 
female 11 6 
smokers 72 37 
non-smokers 5 4 

 
The values of FVC at the start were 1.92 ± 0.41 L (62 ± 5.4%) in the 

patients in group I, and 1.48 ± 0.2 L (46 ± 9.1%) in group II. The ratio 
FEV1/FVC was 0.67 ± 0.13 in group I and 0.59 ± 0.11 in group II. The values 
of FEV1 at the start were 1.33 ± 0.35L (43 ± 8.1%) in group I, and 0.89 ± 0.27 
L (28 ± 7.9%) in group II. Both were significantly lower in group II (p < 0.001) 
(Table 2). 

At the end of the study after a follow-up of 18 months the values of 
FEV1 were 1.30 ± 0.31 L (41 ± 8.1%) in group I, and 0.79 ± 0.29 L (26 ± 8.0%) 
in group II. The values of FEV1 were significantly lower in group II (p < 0.001) 
versus the values of FEV1 of group I (Table 3). Also at the end of the study the 
values of FEV1 were lower in both groups than the values at the start (Fig. 1). 
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Table 2 – Tabela 2  
 

Values of FEV1 (forced expiratory volume in one second) at the start of the study  
in both groups of patients with different BMI 

Vrednostite na forsiraniot ekspiratoren volumen vo prvatа sekunda 
(FEV1), na po~etokot na isleduvaweto kaj dvete grupi pacienti  

so razli~en BMI 

BMI kg/m2 n FEV1 L FEV1% 
I group (21–28) 77 1.33 ± 0.35 43 ± 8.1 
II group (< 21) 41 0.89 ± 0.27 28 ± 7.9 
p  < 0.001 < 0.001 
 

Table 3 – Tabela 3 
 

Values of FEV1 (forced expiratory volume in one second) at the end of the study, 
 after 18 months’ therapy, in both groups of patients with different BMI 

Vrednostite na forsiraniot ekspiratoren volumen vo prvata sekunda 
(FEV1), na krajot na isleduvaweto, po 18 meseci terapija, kaj dvete grupi 

so razli~en BM 
 

BMI kg/m2 n FEV1 L FEV1% 
I group (21–28) 77 1.30 ± 0.31 41 ± 8.1 
II group (< 21) 41 0.79 ± 0.29 26.3 ± 8.0 
p  < 0.001 < 0.001 

 
 
 
 
 
 
 
 
 
 

 

 

Figure 1 – Values of FEV1 at start of study and after 18 months 
Slika 1 – Vrednostite na FEV1 na po~etokot na studijata i po 18 meseci 
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At the start of the study SGRQ scores in group I were: total 50.2 ± 5.8, 
symptoms 60.6 ± 6.7, activity 72.8 ± 4.7, impacts 52.3 ± 8.2, in group II they 
were: total 62.7 ± 5.1, symptoms 70.1 ± 4.1, activity 81.1 ± 3.6 and impacts 61.8 
± 5.9. They were all significantly lower (p < 0,001) in group I. This indicated a 
better quality of life in patients with BMI from 21 to 28 kg/m2. (Table 4) 
 
Table 4 – Tabela 4 
 

SGRQ scores at start of study in both groups of patients with different BMI 
SGRQ skorovite na po~etokot na studijata kaj pacientite  

so razli~en BMI 

BMI kg/m2 n SGRQ total symptoms activity Impacts 
I group (21–28) 77 50.2 ± 5.8 60.6 ± 6.7 72.8 ± 4.7 52.3 ± 8.2 
II group (< 21) 41 62.7 ± 5.1 71.0 ± 4.1 81.1 ± 3.6 61.8 ± 5.9 
p  < 0.001 < 0.001 < 0.001 < 0.001 

 
The SGRQ scores at the end of the study in group I were: total 43.9 ± 

6.5, symptoms 54.2 ± 7.2, activity 66.1 ± 5.6 and impacts 42.2 ± 8.4, in group II 
they were: total 59.3 ± 5.7, symptoms 67.0 ± 5.1, activity 77.1 ± 3.8 and impact 
57.8 ± 6.2. The scores were significantly lower in group I (Table 5). And they 
were lower in both groups than at the start, indicating a better quality of life in 
patients with COPD after 18 months’ regular use of therapy (Fig 2).  
 
Table 5 – Tabela 5 
 

SGRQ scores at end of study after 18 months of therapy in both groups of patients  
with different BMI 

SGRQ skorovite, na krajot na isleduvaweto po 18 meseci terapija, 
kaj dvete grupi pacienti so razli~en BMI 

BMI kg/m2 n SGRQ total symptoms activity Impacts 
I group (21–28) 77 43.9 ± 6.5 54.2 ± 7.2  66.1 ± 5.6 42.2 ± 8,4 
II group (< 21) 41 59.3 ± 5.7 67.0 ± 5.1 77.1 ± 3,8 57.8 ± 6.2 
p  < 0.001 < 0.001 < 0.001 < 0.001 

 
At the end we used Pearson’s coefficient of linear correlation to show 

the correlation between the values of FEV1 and SGRQ total score in patients 
from both groups. (Figs. 3 and 4) The values of Pearson’s coefficient r = -0.49 
(p < 0.05) in group I and r = -0.35 (p < 0.05) in group II, show that between 
these two variables there is indirect, or negative correlation, and lower values of 
FEV1 are associated with higher SGRQ total score. 
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Figure 2 – SGRQ scores at the start in group I and in group II, and at the end  
of the study after 18 months of therapy 

Slika 2 – SGRQ skorovite na po~etokot, kaj grupa I i grupa II i na krajot 
od studijata po 18 meseci so terapija 

 

 
Pearson’s coefficient of correlation r = -0.49 p < 0.05  
 

Figure 3 – Pearson’s coefficient presents the correlation between values of FEV1 
(litres) and SGRQ total score of patients in study with BMI from 21 to 28kg/m2 

Slika 3 ‡ Pearsonoviot koeficient ja poka`uva korelacijata pome|u 
vrednostite na FEV1 (litri) i  SGRQ totalniot skor kaj pacientite  

so VMI od 21 do 28 kg/m2 
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Pearson’s coefficient of correlation r = -0.35 p < 0.05 

 
Figure 4 – Pearson’s coefficient presents the correlation between values of FEV1(litres) 

and SGRQ total score of patients in study with BMI lower then 21kg/m2 

Slika 4 ‡ Pearsonoviot koeficient ja poka`uva korelacijata pome|u 
vrednostite na FEV1 (litri) i  SGRQ totalniot skor kaj pacientite  

so BMI pomal od 21 kg/m2 
 
 

Discussion 
 

Research on the therapeutic efficacy of available treatment regimens for 
chronic obstructive pulmonary disease (COPD) has changed tremendously over 
last decade. Before 1985 investigations were merely directed at therapeutic 
effects on symptoms. After 1985, the first short-term intervention studies appea-
red in the literature, relating results of treatments not only to symptoms, but also 
to lung function and hyper-responsiveness. Only at the beginning of the nineties 
did long-term studies on intervention start to appear. Thus, it became possible 
for the first time to look at the effect of therapy on lung function decline and 
exacerbations. The time has now come to look not only at the efficacy of 
therapy, but also at the cost-effectiveness and at the cost in terms of quality of 
life. [5, 14, 15] Our data show that long-term therapy improves the quality of 
life, but has no positive effect on lung function.  

Quality of life may be defined as the gap between that which is desired 
in life and that which is achieved. This definition is conceptually useful, but not 
very practical in medicine, since is too broad. Jones P. et al. demonstrated in 
several long term studies that regular use of therapy for controlling chronic 
obstructive pulmonary disease shows improvement of quality of life. [2, 16] 
This has been first of all a result of reducing the symptoms and improving 
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exercise tolerance, although in some studies the increase of exercise tolerance 
was not associated with any significant improvement of quality of life, 
indicating that a subjective parameter, such as quality of life, is not influenced 
by exercise tolerance. [11, 12, 13] 

In our study after the regular treatment of the disease, at the end of the 
study, the SGRQ scores were lower in both groups, which indicated a better 
quality of life.  

Therapy, bronchodilatators, as well as inhaled corticosteroids do not 
change the rate of decline of FEV1 in patients with COPD. COPD, like bron-
chial asthma, has an inflammatory component, so inhaled corticosteroids are 
commonly administrated as part of the treatment. Although these drugs may be 
effective in reducing symptoms, especially reducing the number of exacerba-
tions, a recent meta-analysis suggests that they have little effect on the decrease 
in lung function that is characteristic of the disease, at least in patients with no 
evidence of concomitant asthma. Barnes P. suggest that inhaled corticosteroids 
do not slow down FEV1 decline in COPD so they cannot modify the natural 
history of  the disease, characterized by an accelerated decline in FEV1. [14] On 
the other hand bronchodilatators are an important form of treatment for redu-
cing the symptoms, but there is also no convincing evidence that these drugs 
alter the natural history of the disease. [15, 16, 17, 18] Our study also showed 
lower values of FEV1 at the end, after the treatment, in both groups, and we 
concluded that long-term therapy did not have an influence on decline of FEV1. 
Also in our study the data suggest that lower values of FEV1 are associated 
with a higher SGRQ total score (Pearson’s coefficient r = -0.49, (p < 0.05) in 
group I and r = -0.35 (0.05) in group II). 

An majority of patients with COPD lose body weight and suffer from 
malnutrition, as the association between underweight and increased mortality 
risk has been established in numerous retrospective studies. Landbo C. et al. 
suggest that although it is not fully understood why these patients become 
underweight, weight loss and specifically loss of fat mass is generally the result 
of negative energy balance and appears to be more prevalent in patients with 
emphysema. [4]  

Several studies show increased resting energy requirements linked to 
low-grade systemic inflammation in some COPD patients. Furthermore, some 
studies have reported an increased oxygen cost of respiratory muscle activity 
due to lung hyperinflation. The body weight loss is also a result of musculature 
loss. Malnutrition, especially muscle loss, affects the respiratory muscles even 
in health, so its presence may aggravate respiratory muscle dysfunction, and this 
may result in increased airway obstruction and hyperinflation. This is the way 
that body weight loss in COPD patients influences breathlessness. [4, 6, 8] In 
our study patients with BMI < 21kg/m2 were older, they had lower values of 
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FEV1 and higher SGRQ scores both at the start and at the end of the exami-
nation, so we can see that patients with malnutrition have lower values of lung 
function and a worse quality of life before and after the therapy.  
 
 

Conclusion 
 

It can be concluded that regular use of therapy for controlling the di-
sease leads to improved quality of life in COPD patients which is not associated 
with improvement in lung function. Patients with malnutrition (BMI < 21kg/m2) 
have lower values of FEV1, and they have higher SGRQ scores of quality of 
life, both at the start of our study and at the end of the study after the treatment. 
High levels of SGRQ scores are associated with lower values of  FEV1.    
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VOLUMEN VO PRVATA SEKUNDA I BMI (BODY MASS INDEX-OT)  

KAJ PACIENTITE SO HOBB, VO TEKOT NA TERAPIJA  
ZA KONTROLIRAWE NA BOLESTA 
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Pacientite so hroni~na opstruktivna belodrobna bolest (HOBB) 
se karakteriziraat so naru{ena belodrobna funkcija i namalena toleran-
cija na napor. Medikamentite i rehabilitira~kite programi glavno se 
naso~eni kon osloboduvawe od simptomite i podobruvawe na belodrobnata 
funkcija i tolerancijata na napor.  

 Vklu~ivme 130 pacienti vo ispituvaweto so dijagnosticirana hro-
ni~na opstruktivna belodrobna bolest, stabilna forma, 114 ma`i i 16 `eni, 
od koi 121 bea pu{a~i a 9 nepu{a~i. Inklusivni kriteriumi bea FEV1 < 50% 
od predvidenoto (so sreden i te`ok stepen na bolesta),  FEV1/FVC < 70%, so 
bronhodilatatoren test na reverzibilnost pomala od 15%. Pacientite bea 
sledeni 18 meseci. Tie bea evaliuirani na po~etokot i na krajot od 
ispituvaweto. Za vreme na ispituvaweto 9 pacienti bea isklu~eni bidej}i 
ne gi po~ituvaa preporakite na ispituvaweto, a trojca po~inaa vo tekot na 
ispituvaweto. Na krajot od studijata bea evaluirani 77 pacienti vo prvata 
grupa, 66 ma`i i 11 `eni i 41 pacient vo vtorata grupa, 35 ma`i i 6 `eni. Tie 
bea podeleni vo dve grupi vrz osnova na BMI (bodi mass index-ot), prvata so 
BMI od 21 do 28 kg/m2 i vtorata so BMI pomal od 21 kg/m2. Srednata vozrast na 
pacientite be{e 63 ± 7,2 godini kaj prvata i 68 ± 8,3 kaj vtorata grupa. 
Vrednostite na FEVl na po~etokot bea 1,33 ± 0,35 L (43 ± 8,1) kaj prvata grupa 
i 0,89 ± 0,27 L (28 ± 7,9) kaj vtorata grupa. Tie se signifikantno poniski kaj 
vtorata grupa (p < 0,001). Na krajot od ispituvaweto vrednostite na FEV1 
bea poniski kaj dvete grupi vo odnos na po~etokot (slika 1). 

Na po~etokot na studijata SGRQ skorovite kaj prvata grupa bea 
signifikantno poniski kaj prvata grupa (p < 0,001) vo odnos na vtorata 
grupa. Ova uka`uva na podobar kvalitet na `ivotot kaj prvata grupa, koja e 
so BMI od 21 do 28 kg/m2.        

SGRQ skorovite na krajot od studijata isto taka bea signifikantno 
poniski kaj prvata grupa (p < 0,001). Tie isto taka kaj dvete grupi bea po-
niski otkolku na po~etokot {to uka`uva na podobruvawe na kvalitetot na 
`ivotot kaj pacientite so HOBB po 18 meseci redovna upotreba na te-
rapijata (slika 2).        
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Pearson-oviot koeficient na linearna korelacija r = -0,49 (p < 0,05) 
kaj prvata grupa i r = -0,35 (p < 0,05) poka`a indirektna odnosno negativna 
korelacija pome|u vrednostite na FEV1 i SGRQ totalniot skor, {to zna~i 
deka poniski vrednosti na FEV1 se asocirani so povisoki vrednosti na 
SGRQ totalniot skor.        

Spored toa mo`eme da zaklu~ime deka redovnata upotreba na tera-
pijata za kontrola na bolesta, doveduva do podobruvawe na kvalitetot na 
`ivotot kaj pacientite so HOBB, {to ne e asocirano so podobruvawe na 
belodrobnata funkcija. Pacientite so malnutricija (BMI < 21kg/m2) imaat 
poniski vrednosti na FEV1, a isto taka imaat povisoki SGRQ skorovi na 
kvalitet na `ivot. Visoki vrednosti na SGRQ skorovi se asocirani so 
niski vrednisti na FEV1.  
          
Klu~ni zborovi: HOBB, terapija, kvalitet na `ivotot, forsiran ekspi-
ratoren volumen vo prvata sekunda, body mass index. 
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