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Functional outcomes in patients with chronic obstructive
pulmonary disease: a multivariate analysis

Filipe T. S. Athayde?, Danielle S. R. Vieira?, Raquel R. Britto?,
Veronica F. Parreira?

ABSTRACT | Background: Multiple factors can influence the severity of chronic obstructive pulmonary disease (COPD)
and the functioning of patients with COPD, such as personal characteristics and systemic manifestations. Objective:
To evaluate the different factors that can influence the activity and psychosocial impact domains of the Saint George’s
Respiratory Questionnaire (SGRQ) in COPD patients. Method: Participants, recruited in a university-based hospital,
responded to the SGRQ, and in addition, personal, anthropometric, and clinical data were collected. The study was
approved by the Institutional Ethics Committee. Data were analyzed using multiple linear regression models, with the
SGRAQ activity and psychosocial impact scores as outcome variables, and 10 explanatory variables (age, gender, forced
expiratory volume in the first second - FEV , smoking load, body mass index, oxygen therapy, associated diseases,
regular physical activity, participation in a formal rehabilitation program, and SGRQ symptoms score) were considered.
Results: The best regression model for predicting the SGRQ activity score (r>=0.477) included gender, FEV, and
SGRQ symptoms. In contrast, the predictive model with the highest proportion of explained variance in psychosocial
impact score (r?>=0.426) included the variables gender, oxygen therapy, and SGRQ symptoms. Conclusions: The results
indicate that the outcomes, while based on functioning parameters in COPD patients, could be partly explained by the
personal and clinical factors analyzed, especially by the symptoms assessed by the SGRQ. Thus, it appears that the
health conditions of these patients cannot be described by isolated variables, including pulmonary function parameters.

Keywords: chronic obstructive pulmonary disease; health status; disability evaluation; physical activity; physical
therapy; rehabilitation.
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Introduction

Chronic obstructive pulmonary disease (COPD)
can affect various aspects of patients’ lives,
including their ability to perform daily activities.
The progressive worsening of symptoms, particularly
of dyspnea, is associated with negative impacts
on patients’ professional, social, and family lives,
thus significantly impairing their quality of life!-.
As recognized by the Global Initiative for Chronic
Obstructive Lung Disease (GOLD), the impact of
COPD on an individual depends not only on the
degree of airflow limitation, which can be measured
by the forced expiratory volume in the first second
(FEV)), but also on the severity of symptoms, the
systemic effects of the disease, and associated
comorbidities’.

With the implementation of the International
Classification of Functioning, Disability and Health
(ICF)®, developed by the World Health Organization,

ithas become possible to describe the typical spectrum
of function in patients with COPD’. The ICF model
is based on a biopsychosocial approach in which
functioning and disability are considered to be a
dynamic interaction between health conditions and
contextual factors. The term ‘functioning’ in the ICF
refers to all three dimensions taken together (Body
Functions and Body Structures, Activities, and
Participation)®?.

According to the Statement on Pulmonary
Rehabilitation, published by the American Thoracic
Society and the European Respiratory Society, the
isolated evaluation of only FEV, does not represent
the complex clinical consequences of COPD'.
Recently, a study was published showing earlier
mortality and worse health-related quality of life
(HRQOL) in patients with severe or very severe
COPD!'!. However, several authors have debated
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and considered inadequate the use of FEV as the
unique parameter for evaluating and categorizing
patients with COPD*!>16, Airflow obstruction is only
one of the various components of the disease, which
usually progresses with other pathophysiological
aspects, such as hyperinflation, decreased exercise
capacity, malnourishment, and reduced muscle
strength, among others". In the complex mechanism
of COPD development, systemic manifestations are
as important as pulmonary function parameters'®.

Currently, the recognized importance of systematic
assessment of the symptoms and functional limitations
associated with COPD, to optimize interventions and
quantify gains, has resulted in the development and
use of various specific instruments of measurement,
designed to be used in this health condition’.
Stucki et al.'” compared the content of instruments
used to assess HRQOL in patients with COPD, using
the ICF as reference. They demonstrated that, among
the eleven instruments included in the study, there
was great diversity in the ICF components covered,
and the Saint George’s Respiratory Questionnaire
(SGRQ) was the instrument that incorporated the
highest number of these.

Considering the function and disability model
proposed by the ICF and the most recent literature
in this area, the isolated use of FEV, seems to
be insufficient to characterize COPD patients. In
addition to pulmonary function parameters that
identify the primary disorder of the disease, other
aspects that influence the health status of this patient
population should also be considered. Among these
aspects, we emphasize personal characteristics, the
presence of comorbidities, systemic manifestations,
the level of physical activity, participation in formal
pulmonary rehabilitation programs and the need for
supplemental oxygen, as well as social and family
support. Thus, the aim of this study was to evaluate
the different factors that can influence functional
outcomes in patients with COPD. The activity and
psychosocial impact domains of the SGRQ were
considered as functional outcomes.

Method

Sample

This was an observational, cross-sectional
study, conducted at a university-based hospital.
The following inclusion criteria were considered:
diagnosis of COPD confirmed by recent pulmonary
function testing, considering the GOLD criteria
with negative bronchodilator response, defined as
an increase in FEV | of less than 12%7; no other
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obstructive respiratory diseases and an associated
absence of a clinical history suggestive of asthma;
regular clinical monitoring (at least on a quarterly
basis); and clinical stability of at least three months
(without hospitalization or exacerbation)'®. The
presence of cognitive impairment, as assessed by the
Mini-Mental State Examination, was considered an
exclusion criterion'. This study was approved by the
Ethics Committee of Universidade Federal de Minas
Gerais (UFMGQG), Belo Horizonte, MG, Brazil (ETIC
No. 424/08); and all participants signed an informed
consent form.

Measurement instrument

The SGRQ is a standardized instrument that
assesses perceived HRQOL in patients with
respiratory disease?®?!. It consists of three independent
domains: symptoms, activity, and psychosocial
impact. These areas cover, respectively, the frequency
and severity of respiratory symptoms, activities that
cause or are limited by dyspnea, and aspects related
to social functioning and psychological disorders due
to the disease?'.

Originally developed by Jones et al.?!, the
SGRQ was translated, adapted, and validated for
the Brazilian population by De Sousa et al.?? and
Camelier et al.”. The latter version was used in
this study. Specific software provided four final
scores: a total score and three scores for each of the
three domains?!. Each score ranged from zero to
100, with higher values representing worse health
conditions®*,

Procedures

Anthropometric and clinical data and spirometry
results registered in hospital records were collected
at the initial evaluation. Then, the SGRQ was applied
via interviews conducted by a single researcher who
had been previously trained.

Eight patients were selected for investigation
of intra-examiner reliability in the application of
the SGRQ. These patients were asked to respond
to the questionnaire a second time after a period of
one week, at the same location and time as the first
assessment. By means of the intraclass correlation
coefficient, using the consistency model (3,1)%,
the reliability of the measurement was 0.98, 0.96,
0.89, and 0.96 for the total score and the sub-scores
of symptoms, activity, and psychosocial impact,
respectively.

Variables analyzed

The dependent variables explained by the model
were the SGRQ activity and psychosocial impact
scores. The independent or explanatory variables



were the personal, anthropometric, and clinical
characteristics of the COPD patients, including the
SGRQ symptoms score.

Among the explanatory variables, ten factors were
used to construct the analytical model of multiple
regression: age, gender, body mass index, smoking
load, FEV , regular physical activity, participation in
aformal rehabilitation program, associated diseases,
oxygen therapy, and the SGRQ symptoms score.

Body mass index (BMI), in kg/m?, was calculated
using the following formula: BMI = weight/
height® (Filizola Ind. Ltda., Sdo Paulo, SP, Brazil).
Smoking load, in pack-years, was quantified by the
mathematical product of duration of smoking habit
and number of packs of cigarettes smoked daily**?.

FEV , obtained by the pulmonary function test,
represents the volume of air exhaled in one second
of the FVC maneuver, expressed in liters and as
a percentage of predicted value®. This parameter
reflects the degree of airway obstruction and classifies
patients into four stages of disease severity”.

The variable “regular physical activity”
distinguished patients who exercised regularly
from those who were sedentary. Regular physical
activity was considered moderate intensity exercise
(three to six METS) for at least 30 minutes on most
days of the week?. With regard to participation in
formal physical rehabilitation programs'®?, patients
who engaged in or had previously engaged in these
programs were distinguished from those who had
never attended this type of intervention.

Diseases associated with COPD and other
non-obstructive respiratory diseases, as well
as cardiovascular, neurological, metabolic,
rheumatologic, orthopedic, and other disorders, were
operationalized in a qualitative and dichotomized
form, identifying the presence or absence of
comorbidities by patients’ self-report. Oxygen
therapy was characterized regarding the routine use
or absence of supplemental oxygen, regardless of the
form or quantity offered.

The SGRQ symptoms score was included in
the predictive model, characterizing the patients’
perceptions regarding the intensity and frequency
of respiratory symptoms. This score does not show
an interrelationship with the other scores of the
questionnaire, i.e. there is no overlap of the items
that are evaluated by the instrument®*%.

Data analysis

Descriptive statistics were used to characterize
the patients. Multiple linear regression models, by
the enter and stepwise methods, were constructed
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to examine the associations between the dependent
and independent variables. First, the Kolmogorov-
Smirnov normality test and Spearman’s linear
correlation were used for the data analysis. All of the
assumptions of the statistical method were respected,
including the absence of multicollinearity among the
10 independent variables®.

A sample calculation was initially performed
according to the following formula: (10 * [k+1]),
where k represents the number of explanatory
variables of the predictive model®. Thus, considering
the 10 independent variables as contributing to
explaining the predictive model, the number of
research participants should have initially been 110.
After analyzing the data from the first 72 patients,
four independent variables, at the most, were included
in the predictive model, and therefore, a minimum
of 50 patients would be necessary for the analysis.
The SPSS statistical package (SPSS version 17.0,
Chicago, IL, USA) was used for the data analysis.

Results

Of the 88 eligible patients with COPD, 73 met the
inclusion criteria and were evaluated. One patient
was excluded due to cognitive impairment. Thus, 72
volunteers participated in the study. The patients had
amean age of 65.86+9.25 years; 47 of them (65.3%)
were male, and 34 (47.2%) were classified as GOLD
IIT stage. Table 1 summarizes the characteristics
of the sample. With regard to clinical conditions
associated with COPD, there was a great diversity
of diseases identified, with emphasis on arterial
hypertension in 50 patients (69.44%), dyslipidemia
in 26 (36.11%), diabetes mellitus in nine (12.5%),
history of pulmonary tuberculosis in eight (11.11%),
and depression in seven (9.72%). Regarding smoking,
six participants (8.33%) had never smoked, and seven
(9.72%) were still active smokers. The mean duration
of the pulmonary function tests was 3.31+2.16
months (without exacerbations in this period).

Table 2 presents the results of the correlation
analysis between the explained and explanatory
variables of the regression. A significant linear
correlation (Spearman) was found between the SGRQ
activity and psychosocial impact scores and the
following variables: gender, FEV , oxygen therapy,
and SGRQ symptoms score. Through regression
analysis using the enter method, which included the
four independent variables that were significantly
correlated with the outcome variables, adjusted
determination coefficients (%) of 0.498 (activity) and
0.417 (psychosocial impact) were obtained.
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Table 1. General characteristics of all COPD patients.

Variables
Age (years)

Gender (male/female)
Body mass index (kg/m2)
Smoking load (pack-years)

FEV1 (% predicted)

GOLD stage I (mild)
GOLD stage II (moderate)

GOLD stage III (severe)
GOLD stage IV (very severe)
Regular physical activity (active/sedentary)
Formal rehabilitation program (participates or has participated/never participated)

Associated diseases (presence/absence)

Patients (n=72)
65.86+9.25 (42-88)
47 (65.3%)/25 (34.7%)
25.1+5.13 (15.44-45.96)
44.96+29.99 (0-120)
48.54+21.54 (17-105)
7 (9.7%)

18 (25%)

34 (47.2%)

13 (18.1%)

21 (29.2%)/51 (70.8%)
11 (15.3%)/61 (84.7%)
66 (91.7%)/6 (8.3%)

® 66

Oxygen therapy (presence/absence)
SGRQ Total score
SGRQ Symptoms score
SGRQ Activity score
SGRQ Psychosocial impact score

10 (13.9%)/62 (86.1%)
42.9917.89 (8.19-77.93)
50.51+22.21 (5.94-93.19)
57.7620.99 (13.46-100)
32.31£19.08 (0-77.9)

The data of continuous variables are expressed as the means + standard deviations (minimum — maximum values). FEV = Forced expiratory
volume in the first second; GOLD = Global Initiative for Chronic Obstructive Lung Disease, SGRQ = Saint George Respiratory Questionnaire.
The data of categorical variables (gender, COPD stage, regular physical activity, formal rehabilitation program, associated diseases, and oxygen
therapy) are expressed as numbers of patients in each class (percentage of the overall sample).

Table 2. Linear correlation (r) between SGRQ activity and psychosocial impact scores and the explanatory variables of regression analysis.

SGRQ Activity
Explanatory variables .
Age 0.009
Gender 0.329
BMI 0.041
Smoking load 0.056
FEV, -0.433
Regular physical activity 0.032
Formal rehabilitation program 0.046
Associated diseases 0.129
Oxygen therapy 0.294
SGRQ Symptoms 0.611

SGRQ Psychosocial impact
P r P

0.937 -0.134 0.261
0.005* 0.366 0.002*
0.733 0.064 0.591
0.642 0.095 0.428
0.000* -0.308 0.009*
0.787 0.062 0.606
0.704 0.069 0.566
0.279 0.005 0.968
0.012* 0.354 0.002*
0.000* 0.527 0.000*

BMI=Body mass index; FEV =Forced expiratory volume in the first second; SGRQ=Saint George Respiratory Questionnaire. * p<0.05,
obtained using Spearman correlation, indicating the explanatory variable that was incorporated into the regression model.

Table 3 shows the three regression models
obtained by the stepwise method for the two study
outcomes (activity and psychosocial impact scores).

With regard to activity, three explanatory variables
(gender, FEV, and SGRQ symptoms score) were
included in the final model. The proportion of the
variance explained by the model that included only
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the symptoms score as an explanatory variable was
36.5%, while the model that included these three
variables had a proportion of variance of 47.7%. The
latter regression model (model 3) is described by the
equation below (Equation 1):

SGRQ Activity=41.101+(0.496xSGRQ symptoms)—
—(0.242xFEV 1% predicted)+(9.763xgender) (1)
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Table 3. Linear regression models by stepwise method to predict SGRQ activity and psychosocial impact scores.

SGRQ Activity Score

Predictive Models Explanatory Variables r? Adjusted
Model 1 SGRQ symptoms 0.365
Model 2 SGRQ symptoms and FEV| 0.436
Model 3 SGRQ symptoms, FEV  and gender 0.477

SGRQ Psychosocial Impact Score

Predictive Models Explanatory Variables r’ Adjusted
Model 1 SGRQ symptoms 0.270
Model 2 SGRQ symptoms and oxygen therapy 0.360
Model 3 SGRQ symptoms, oxygen therapy and gender 0.426

SGRQ=Saint George Respiratory Questionnaire; FEV =Forced expiratory volume in the first second.

The variable “gender” was assigned a “0” for men
and a “1” for women.

With regard to psychosocial impact, the following
explanatory variables were included in the final
model: gender, oxygen therapy, and SGRQ symptoms
score. The proportion of the variance explained by
the model that included only the symptoms score
was 27%, while the model that included the three
variables yielded a proportion of the variance of
42.6%. The latter regression model is described by
the equation below (Equation 2):

SGRQ psychosocial impact=6.561+

+(0.389xSGRQ symptoms)+ 2)
+(16.849%o0xygen therapy)+(10.771xgender)

The variable “oxygen therapy” was assigned the
rating ““0” for patients who did not use supplemental
oxygen and “1” for patients who used oxygen; for
“gender”, “0” was assigned for men and “1” for
women.

Discussion

The present study aimed to identify the factors
that influence the functioning of patients with
COPD, operationalized by the SGRQ activity and
psychosocial impact scores. For the activity score, the
best regression model obtained (r>=0.477) included
the SGRQ symptoms score, FEV , and gender. The
greatest contribution to the total variance (36.5%)
in the comparative analysis of the three models
generated by the stepwise method was from the
SGRQ symptoms score. Regarding the psychosocial
impact score, the greatest contribution was also
from the symptoms score, in addition to gender, and
oxygen therapy. With regard to this latter outcome,
FEV | was not included in the final model.

The SGRQ activity score reflects the activities
that cause or are limited by dyspnea?!, and it seems
to be an appropriate way to operationalize activity
limitations, according to the ICF, in patients with
COPD". Different studies have shown that other
variables, in addition to the factors investigated in
this study, were correlated with the SGRQ activity
score, such as physical activity level (measured in
accelerometers) during activities of daily living?3!%2,
and exercise capacity (including the six-minute walk
test [6(MWT], cardiopulmonary exercise testing and
specific questionnaires)**-7.

Regarding variables derived from physical
activity, Pitta et al.’® observed low-magnitude, non-
significant associations with FEV,. With regard to
exercise capacity, low to moderate correlations® or
an absence of a significant association with FEV '+
was found. Foglio et al.** observed that 26 to 34%
of the exercise capacity variance in patients with
airflow obstruction was explained by age, dyspnea,
and pulmonary hyperinflation. FEV was not included
in this predictive model. Wijkstra et al.* evaluated
40 patients with COPD and showed significant
contributions of the variables carbon monoxide
diffusing capacity (DLCO) and maximal inspiratory
pressure (MIP) to explaining the variance in the
distance walked in the 6MWT (1?=0.61) and the
maximal workload reached in the cycle ergometer
test (r’=0.54), without the significant participation
of FEV,.

The results of the present study corroborate
in a way the results observed in previous studies,
reiterating the small importance of degree of airway
obstruction with regard to activity in patients
with COPD. In addition, our results reinforce the
relevance of symptoms, especially dyspnea, and the
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differences between the genders in understanding
this phenomenon.

The SGRQ psychosocial impact score indicates the
aspects related to social and psychological disorders
secondary to the disease?’. Some studies have
investigated outcomes related to the psychosocial
impact of COPD!!1534245 n the present study, the
linear regression models to explain this variable did
not identify FEV | as a significant contributing factor,
which corroborates the results of Huijsmans et al.*.
These authors did not observe significant difference
in the SGRQ psychosocial impact score when
comparing patients with GOLD stages II, III, and
IV. The correlation between this score and FEV,
was weak although statistically significant (r=—0.19,
p=0.02). Similarly, Araujo and Holanda'" did not
detect a significant difference between the SGRQ
psychosocial impact scores of two groups of COPD
patients with FEV, =50% predicted and FEV <50%
predicted. The study of Verhage et al.'’> found no
significant correlation between FEV  and a variable
designated “satisfaction in social relationships”, and
they did not find any significant differences between
patients with GOLD stages II and III with regard to
this factor.

Regarding the differences related to gender,
the women presented worse scores for the activity
and psychosocial impact domains. Similar results
have been reported in the literature. Ferrari et al.*
reported significant differences in the psychosocial
impact scores between men and women, with worse
scores for women, while De Torres et al.** showed
significant differences between the genders in the
SGRAQ activity score.

With regard to oxygen therapy, an observational
study did not find a significant reduction in the
SGRQ scores of COPD patients who used long-
term supplemental oxygen, although a decrease was
observed in the physical and social function scores in
the SF-36 questionnaire. The authors found a greater
correlation between the SGRQ psychosocial impact
score and the dyspnea level of the patients (r=0.73,
p<0.001)*. Our results corroborate those reported
by Tanni et al.*, who observed a significantly
worse SGRQ psychosocial impact score in COPD
patients with chronic hypoxemia who had undergone
prolonged oxygen therapy. These authors also
found a weak correlation between this score and
FEV, (r=-0.37, p<0.05). When stratifying COPD
severity by degree of dyspnea (using the MRC scale),
Garrod et al. observed a significant difference in the
SGRQ total scores between groups, without reporting
the scores for each domain.
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As limitations of this study, the simplified
dichotomous operationalization of the following
explanatory variables should be noted: associated
diseases, oxygen therapy, formal rehabilitation
program and regular physical activity, as well as
the absence of other relevant measured factors in
research and routine clinical practice, such as the
MRC dyspnea scale.

The variables most widely studied to understand
the mechanisms involved in COPD remain mostly
components of body structure and function in the ICF
model“!, Thus, it is very important to encourage
the development of future studies that address the
domains of activities and social participation and the
environmental factors of the ICF. Moreover, there
have been a relatively small number of studies on
factors related to the psychological and social impact
of COPD. Therefore, the findings of the present study
could contribute to increasing the body of evidence
in this area.

This study enabled the identification of variables
in common use in our clinical practice to predict
functioning parameters. The evaluation of the
participants in a clinical outpatient setting may reflect
more appropriately the functional profile of COPD
patients attending health services. In rehabilitation
practice, the patient’s symptoms are the main guide
for proposed interventions, an important finding
of this study in relation to the determination of
functional outcomes. Furthermore, other factors
identified in the present study could help therapists
to develop a more comprehensive evaluation and
provide more adequate assistance for the patients
along their disease progression.

Conclusions

Our results showed that the functional outcomes
studied were partially explained by personal and
clinical factors. Additionally, it was possible to
emphasize the insufficiency of the parameter of
lung function (FEV ) in explaining the complex
phenomenon of functioning in patients with COPD.

Among the factors identified in the regression
analysis that influenced the functional outcomes
investigated, three variables were observed that were
non-modifiable (gender) or that were unlikely to be
changed by interventions (FEV  and oxygen therapy).
However, the variable with the greatest contribution
to the analyzed outcomes was the symptoms score,
which should be the main guideline and focus when
clinically managing these patients.
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