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Abstract

Chronic obstructive pulmonary disease (COPD) can
lead to major alterations in the patient’s quality of
life. Our objectives were to assess the quality of life
in a population of COPD patients in stable condition
and to analyse the correlations between quality of life
expressed by the St George’s respiratory questionnaire
(SGRQ), forced expiratory volume in 1 second (FEV,)
and the BODE index. This study was a prospective
study concerning 70 outpatients treated for COPD.
Quality of life was assessed using the French version
of the SGRQ. The study population was predominantly
male (97%) with a mean age of 63 years. The average
total SGRQ score was 2049 (SD 523). The difficulties
expressed by our patients mainly concerned the domain
of ‘activity’, followed by ‘impact of the disease’” and
‘symptoms’.The correlation between FEV, (percentage
of predicted value) and the total SGRQ score and its
different domains revealed a significant relationship
with all parameters, but this correlation was weak with
a correlation coefficient (r) between -0.43 and -0.28.In
contrast, the BODE index was more strongly correlated
with the quality of life (r between 0.44 and 0.60). In con-
clusion, FEV, is correlated with health-related quality of
life measured by the SGRQ, but the multidimensional
BODE index is more reliable for assessing the impact
of COPD on quality of life.

Introduction

Chronic obstructive pulmonary disease (COPD) is consid-
ered asystemic disease thatstarts in thelungs. Dyspnoea,
resulting from bronchial obstruction and hyperinfla-
tion, leads to inactivity which reduces exercise capacity
through muscle deconditioning. These phenomena lead
to a major alteration of the quality of life; preserving the
quality of life should be a key objective when managing
patients with COPD.!
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Measures of health-related quality of life have undergone
importantdevelopmentsinrecentyears. Their goalistoassess
thehealthstatusof anindividual interms of physical, mental,
andsocial parameters. Thisisa perceptualapproachthattakes
into account the views of the patient and not only those of
doctorsorotherhealth professionals. Assessingquality of life
may be done by the use of either generic questionnaires that
evaluate the overall state of the patient, regardless of their
health status and regardless of the context, or by the use of
specific questionnaires designed to assess for diseases such
as COPD or asthma. The latter are more sensitive to clinical
changes than generic questionnaires.”

The objectives of this work were to assess the quality
of life in a population of COPD patients in a stable condi-
tion and to analyse the correlations between quality of life
expressed by the St George’s respiratory questionnaire
(SGRQ), forced expiratory volume in 1 second (FEV;), and
the multi-dimensional BODE index.

Methods

We performed a prospective study of outpatients with
COPDinastable condition, followed in the pulmonology
department at the Hedi Chaker hospital of Sfax (Tunisia)
over 16 months.

The patients included in the study were aged 40 years
and over, had smoked for more than 10 pack-years, were
being followed for COPD and were stable during the study,
and had not had any exacerbation at least 1 month prior
to enrolment. Patients with pulmonary diseases other than
COPD or severe disabling comorbidities (cardiovascular,
neurological, or theumatic) were excluded.

An information sheet containing patient demographics,
smoking status, medical history, duration of disease and
disease course, assessment of dyspnoea using the Medical
Research Council (MRC) scale,and thenumber of exacerba-
tions in the previous year was filled out by the attending
physician during a regular outpatient clinic for patients
meeting the inclusion criteria. Spirometry was performed
before and after bronchodilatation; reference values taken
were those of the European Respiratory Society (ERS).?

The 6-minute walk test was performed by a doctor
trained according to the American Thoracic Society
(ATS) recommendations.*

The BODE index® was calculated for each patient based
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on the following variables: FEV,, walking distance in 6
minutes, dyspnoea score according to the MRC scale, and
body mass index. Depending on the score, four quartiles
were defined: quartile 1 (score between 0 and 2), quartile
2 (score between 3 and 4), quartile 3 (score between 5 and
6), and quartile 4 (score between 7 and 10).

To investigate the quality of life of our patients, we relied
on the SGRQ (French version).® The questionnaire consists
of three domains (symptoms, activity, and impacts). The
questionswereasked by atrained physicianinordertoavoid
cases of non-response or multipleresponses. Theresponses
were weighted and a score is calculated by dividing the
sum for the patient by the maximum points available and
expressing theresultasa percentage. The scoreranges from
0 to 100%; a score of 100% indicates a state of good health.

Data were entered and analysed using SPSS version
17.0 software. Numerical values were expressed as
meanztstandard deviation (SD). The study of correlations
was made in bivariate analysis based on Pearson’s cor-
relation coefficient. A p-value of <0.05 was considered
statistically significant.

Results
Our study involved 70 patients, predominantly male (97 %
male), withan average age of 63+10 years. All patients were
current or past smokers; the average cumulative tobacco
consumption was 46 pack-years. Nearly half of patients
(52.8%) had been hospitalised one or more times for exac-
erbation of COPD. In the year before inclusion, 47 patients
(67%) had at least one acute exacerbation of their disease.
The post bronchodilator FEV, was1394+538 ml, or
46.4%15.7 (% predicted). The FEV,/forced vital capacity
(FVC) was less than 70% in all patients; the average value
was 54.61+8.5% with a range from 36 to 64%. Referring to
the GOLD (Global Initiative for Chronic Obstructive Lung
Disease) classification, the majority (81.4%) of our patients
had moderate to severe COPD. Only 2 patients had stage I
COPD and 11 patients had reached a severe stage (Figure
1). The mean walking distance in 6 minutes was 430 m,
with desaturation during exercise in 15 patients, and a fall
of 6% on average.
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Figure 1: Distribution of patients according to the GOLD
classification

Table1summarises the distribution of patients according
to the limits of the various components of the BODE index.
Based on the calculation of the BODE index and the division
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Factor Classification | Number of
patients
>21 41
Body mass index (kg/m?) <21 29
0-1 8
2 31
MRC scale 3 18
4 13
<149 2
150-249 2
6 minutes walk test (m) 250-349 16
>350 50
<35 18
36-49 22
FEV, (%) 50-64 22
>65 8

Table 1: Distribution of patients according to the BODE
index components

into four quartiles, the majority of our patients belonged to
the second and third quartile (Figure 2). Assessing quality
of life by the SGRQ total score gave an average value of
2048.9+523.3. The difficulties expressed by our patients
mainly concerned the domain of “activity’, followed by
‘impact of the disease’ and ‘symptoms” (Table 2).

The correlations of FEV, (% predicted) and the total score
of SGRQand its different domains (symptoms, activity, and
impacts) were studied by bivariate analysis and showed
significant relationships with all parameters, but correla-
tions were weak with correlation coefficients (r) between
-0.43 and -0.28 (Table 3). The BODE index correlated much
better with the SGRQ total score and all its areas, with cor-
relation coefficients between 0.44 and 0.60(Table 3).
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Figure 2: Distribution of patients according to quartiles of
the BODE index

Discussion

The first concerns regarding the quality of life of COPD
patients emerged in the 1970s. Stewart et al.” studied the
role of long-term oxygen therapy in improving the daily
activities of patients; the patients kept a diary which to
indicated improvementsin daily tasks. Since then, clinical
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Values Percentage

Symptoms 177.1£90.1 |26.7+13.6%
Activities 833.3+195.6 |68.8+16.2%
Impacts 1038.5+303.3 | 49.01+14.4%
Total score 2048.91+523.3 |50.8+14.0%

Table 2: Summary of the total SGRQ score and its
domains

studies have followed and the results showed negative
changes in mood and social behaviour of patients with
COPD, similar to those found in studies of hypoxaemia.

Some generic scales of quality of life were assessed for
COPD patients to study their validity for this type of pa-
thology. The SGRQ was first developed in 1983 by Jones
et al. and the final version contains 76 items divided into
three domains: ‘symptoms’ (respiratory symptoms, their
frequency and severity), ‘activity” (activities that cause or
are limited by breathlessness), and ‘impacts’ (these cover a
wide range of aspects involved in the disruption of social
functioning and psychological damage resulting from the
respiratory tract disease).® However, specific questions de-
signed to measure anxiety and depression were excluded.
This questionnaire is designed specifically for patients
with respiratory disease and all its items relate more or
less directly to the symptoms of these disorders (shortness
of breath, wheezing)® or their impact on daily life. For the
evaluation of the effectiveness of a therapeutic action on
the quality of life, a variation of 4 points in the total score
or domain score is considered significant.

The health-related quality of life in COPD seems to vary
according to the severity of deterioration in FEV,. Stage I
has little effect on the quality of life, whereas stages Il and
IIT are associated with a severe deterioration in quality of
life.’ Previous studies that have investigated the relation-
ship between FEV, and health-related quality of life have
had important limitations. Prigatano et al.'’, McSweeny et
al and Alonso et al.? found no significant link between
the quality of life and FEV, (% predicted). However, these
authors used generic measures of quality of life that are less
sensitive than specific questionnaires for the detection of
certain changes in the quality of life.

Ketelaars et al.” studied the quality of life of 126 patients
with COPD. Their study population had a post-broncho-
dilator FEV, of 39+18%. A significant relationship was
found only with the “activity’ domain of the SGRQ (p<0.01
and r = -0.24). However, this study has some limitations
including the inclusion of patients in advanced stages of
their disease and the lack of staging based on the severity
of their pathology.

The clinical significance of measuring quality of life in
patients with stage I disease is difficult to assess, but it
seems very important from a quantitative point of view,
given the number of patients at this stage. On the other
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hand, the study of Ferrer et al."* found a difference in the
quality of life score of 13% among patients with stage I
disease and the reference group (those in a healthy condi-
tion), and this difference was clinically relevant. Similarly,
the relationship between the stage of severity according
to the ATS classification and the total score of the SGRQ
and its different domains was significant with correlation
coefficients ranging from 0.27 to 0.51.

Recent studies have demonstrated a significant relation-
ship between disease severity and quality of life in COPD.
The study of Stahl et al.”® involved 168 patients treated for
COPDand showed asignificantrelationship betweenquality
of life and FEV, (p<0.001) with a good correlation (r=-0.34);
however, the correlation of FEV, with the different domains
of theSGRQhasnotbeenstudied, and neither has thechange
in quality of life with the different stages of GOLD.

Antonelli-Incalzi et al.' studied 381 patients with COPD
and found a significant relationshipbetween the SGRQ
score and FEV,, with a correlation coefficient of r=-0.46. A
dramaticworsening of health status wasfound withincreas-
ing GOLD stages (Wilk's A 0.85, p<0.001). However, with
an r? value of 0.21, it appeared that the severity of airway
obstruction only explains a fifth of the variance observed in
health status as evidenced by the total score of the SGRQ.

In our study, the link between FEV, and SGRQ was sig-
nificant with a relatively high correlation (r=-0.28 to -0.43)
according to the SGRQ domains. Progression through the
stages of GOLDisassociated with degradation of thequality
of life related to health (Wilk’s A 0.81, p=0.004).

COPD is a complex disease with significant systemic
manifestations that are not accounted for using only the
measurement of lung function. Thus, several publications
haveconcluded thatFEV; is probably not the best marker of
the severity and prognosis of COPD.”** However, itis the
basis for the classification in the different stages of severity
mentioned by the majority of scientific societies.”* The
National Institute for Clinical Excellence (NICE)?! was the
firstscientificsociety toinsist thatbody massindex, dyspnea,
and walking distance in 6 minutes were simple elements,
which must be integrated in the evaluation of patients with

Correlations [ Significance
coefficient (r) (p)

Total score BODE 0.56 <0.001
FEV, -0.37 0.001
Symptoms BODE 0.44 <0.001
e FEV, -0.33 0.004
Activities | COPE 0.60 <0.001
FEV, -0.43 <0.001
Impacts BODE 0.47 <0.001
- FEV, -0.28 0.018

Table 3: Significance and correlation coefficients
between BODE index, FEV, and SGRQ score
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COPD and can provide a more reliable representation of
the various extra-pulmonary manifestations. It is therefore
no coincidence that all these factors have been combined
since 2004 as a clinical score called the BODE index which
has been evaluated as a prognostic factor in COPD.

The attraction of the BODE index is that it provides ad-
ditional information other than FEV,, thus reflecting the
systemic impact of COPD.!®*% Studies have confirmed
that the BODE index is highly correlated with the degree
of systemic inflammation, especially oxidative stress.?
In the current study, the multidimensional BODE index
was more strongly correlated with the quality of life than
lung function alone.

Ong et al.* observed an important evolutionary turning
point in health status between patients with GOLD stages
III and IV without significant changes in SGRQ total score
marking the progression of COPD from stage I to stage
III. This study also found, in agreement with the GOLD
classification, significant differences in the quality of life
related to health between higher quartiles (quartiles 3 and
4) of the BODE classification system. This difference was
not found between quartiles of consecutive lower grades.
This suggests that the health status of COPD patients may
be relatively preserved until later stages. Therefore, efforts
mustbe takento prevent disease progressioneveninsevere
COPD to avoid a dramatic decline in health status.

Conclusion

FEV, is correlated with health-related quality of life
measured by the SGRQ, but the multidimensional BODE
indexis morereliable for measuring the impact of COPD
on quality of life. Thus, although the FEV, is a simple
way of assessing the severity of COPD, it should not be
used alone to appreciate the impact of COPD.

References

1. Pauwels RA, Buist AS, Calverley PM, et al. GOLD Scientific
Committee. Global strategy for the diagnosis, management,
and Prevention of chronic obstructive pulmonary disease. Am
J Resp Crit Care Med 2001; 163: 1256-76.

2. Guillemin E.Mesures de qualité de vie génériques ouspécifiques:
quel instrument choisir? Evaluation de la qualité de vie. Paris:
Masson, pp 16-21, 1993.

3. Quanjer PH, Tammeling GJ, Cotes JE, et al. Lung volume and
forced ventilatory flows. Report of the Working Party on the
Standardization of Lung Function Tests, European Community
for Steel and Coal. Official Statement of the European Respira-
tory Society. Eur Respir ] 1993; 6: Suppl. 16, 5-40.

4. ATS statement: guidelines for the six-minute walk test. Am |
Respir Crit Care Med 2002; 166: 111-7.

10.

11.

12

13

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

Celli BR, Cote CG, Marin JM. The body-mass index, airflow
obstruction, dyspnea, and exercise capacity index in chronic
obstructive pulmonary disease. N Engl ] Med 2004; 350: 1005-12.
Bouchet Ch, Guillemin F, Hoang Thi TH, et al. Validation du
questionnaire St Georges pour mesurer la qualité de vie chez les
insuffisants respiratoires chroniques. Rev Mal Resp 1996; 13: 43-6.
Stewart BN, Hood CI, Block A]. Long-term results of continuous
oxygen therapy at sea level. Chest 1975; 68(4): 486-92.

Jones PW, Quirk FH, Baveystock CM, Littlejohns P. A self-
complete measure of health status for chronic airflow limitation.
The St George’s Respiratory Questionnaire. Am Rev Resp Dis
1992; 145: 1321-7.

Celli BR, MacNee W, Agusti A, et al. Standards for the diagnosis
and care of patients with chronic obstructive pulmonary disease.
American Thoracic Society. Am | Resp Crit Care Med 1995; 152:
S77-121.

Prigatano GP, Wright EC, Levin D. Quality of life and its predic-
tors in patients with chronic obstructive pulmonary disease.
Arch Intern Med 1984; 144: 1613-9.

McSweeny AJ, Grant I, Heaton RK, et al. Life quality of patients
with chronic pulmonary obstructive disease. Arch Intern Med
1982; 142: 473-8.

Alonso J, Ant6 JM, Gonzalez M, et al. Measurement of general
health status of non-oxygen-dependent chronic obstructive pul-
monary disease patients. Med Care 1992; 30(5 Suppl): MS125-35.
Ketelaars CAJ, Schlosser MAG, Mostert RT, et al. Determinants
of health-related quality of life in patients with chronic obstruc-
tive pulmonary disease. Thorax 1996; 51: 39-43.

Ferrer M, Alonso ], Morera J. Chronic obstructive pulmonary
disease stage and health-related quality of life. Ann Intern Med
1997, 127: 1072-9.

Stahl E, Lindberg A, Jansson SA, et al. Health-related quality of
life is related to COPD disease severity. Health and Quality of Life
Outcomes 2005; 3: 56.

Antonelli-Incalzi R, Imperiale C, Bellia V, et al. Do GOLD stages
of COPD severity really correspond to differences in health
status? Eur Respir | 2003; 22: 444-9.

Cuvelier A. Apprécier le pronostic et la sévérité de la maladie
BPCO: pouvons-nous nous contenter de la mesure du VEMS?
Rev Mal Respir 2002; 19: 4521-32.

Celli BR, Goldstein R, Jardim J. Future perspectives in COPD.
Respir Med 2005; 99: S541-8.

Huijsmans R], de Haan A, ten Hacken NN. The clinical utility of
the GOLD classification of COPD disease severity in pulmonary
rehabilitation. Respir Med 2008; 102: 162-71.

British Thoracic Society (BTS). Diagnosing COPD. Thorax 2004;
59: 27-38.

National Institute for Clinical Excellence (NICE). Chronic
obstructive pulmonary disease. National clinical guideline on
management of chronic obstructive pulmonary diseaseinadults
in primary and secondary care. Thorax 2004; 59: 1-232.

Rabe KF, Hurd S, Anzueto A, et al. Global strategy for the
diagnosis, management and prevention of chronic obstructive
pulmonary disease: GOLD executive summary. Am | Resp Crit
Care Med 2007; 176: 532-55.

Pinto-Plata V, Toso ], Lee K. Profiling serum biomarkers in pa-
tients with COPD: associations with clinical parameters. Thorax
2007; 62: 595-601.

OngKC, LuS-J,Seok-Chin CS. Does the multidimensional grad-
ing system (BODE) correspond to differences in health status
of patients with COPD? Int | Chron Obstruct Pulmon Dis 2006;
1: 91-6.

Vol 10 no 2 March 2015

African Journal of Respiratory Medicine 7



