OniqinalFAticle

Factors associated with the minimal clinically important
difference for health-related quality of life after physical
conditioning in patients with COPD*

Fatores associados a diferenca clinicamente significativa
da qualidade de vida relacionada a saude apos
condicionamento fisico em pacientes com DPOC

Victor Zuniga Dourado, Leticia Cldudia de Oliveira Antunes,
Suzana Erico Tanni, lIrma Godoy

Abstract

Objective: To identify factors associated with the minimal clinically important difference (MCID) for health-related
quality of life (HRQoL) after physical conditioning in patients with COPD. Methods: Thirty-five patients were
submitted to a 12-week program of physical conditioning (strength training plus low-intensity aerobic exercise).
Body composition, incremental treadmill test results, endurance treadmill test results, six-minute walk test results,
peripheral muscle strength, MIP, baseline dyspnea index (BDI) and Saint George’s Respiratory Questionnaire (SGRQ)
scores were assessed at baseline and after the program, thus allowing the variations (A) to be calculated. The MCID
for HRQoL was defined as a reduction of > 4% in the SGRQ total score. Subjects who responded to the program,
achieving the MCID for HRQoL, were allocated to the responders (R) group (n = 24), and the remainder were
allocated to the non-responders (NR) group (n = 11). Results: The values obtained for the following variables were
significantly higher in group R than in group NR (p < 0.05): FEV, (1.48 £ 0.54 L vs. 1.04 * 0.34 1); VEF [FVC
(47.9 £ 11.7% vs. 35.5 £ 10.7%); Pa0, (74.1 £ 9.7 mmHg vs. 65.0 = 8.9 mmHg); and ABDI, expressed as median
and interquartile range (2.0 [0.0-3.5] vs. 0.0 [0.0-1.0]). The ABDI correlated significantly with the ASGRQ symptoms
domain score, activity domain score and total score (r = 0.44, 0.60 and 0.62, respectively, p < 0.01 for all). After
logistic regression, only ABDI1 remained as a predictor of MCID for HRQoL. Conclusions: Achieving the MCID for
HRQolL after physical conditioning is associated with dyspnea reduction in COPD patients. Therefore, there is a
need to develop treatment strategies designed to interrupt the dyspnea-inactivity-dyspnea cycle in such patients.

Keywords: Pulmonary disease, chronic obstructive; Quality of life; Dyspnea; Exercise; Rehabilitation.

Resumo

Objetivo: Investigar os fatores associados a diferenca clinicamente significativa da qualidade de vida (DCSQV)
apos condicionamento fisico em pacientes com DPOC. Métodos: Trinta e cinco pacientes foram submetidos a
12 semanas de condicionamento fisico, envolvendo treinamento de forca e exercicio aerébio leve. Composicdo
corporal, teste incremental e de endurance em esteira, teste de caminhada de seis minutos, for¢ca muscular peri-
férica, Pimax, baseline dyspnea index (BD1) e Saint George'’s Respiratory Questionnaire (SGRQ) foram avaliados
antes e apos o treinamento, e suas alteragdes (A) foram calculadas. A DCSQV foi definida como a reducédo > 4%
no escore total do SGRQ. Os pacientes que responderam ao treinamento, apresentando DCSQV, foram alocados no
grupo respondedores (R; n = 24), e os demais pacientes foram alocados no grupo nao-respondedores (NR; n = 11).
Resultados: Os seguintes resultados foram significativamente maiores no grupo R que no grupo NR (p < 0,05):
VEF, (1,48 £ 0,54 L vs. 1,04 + 0,34 1), VEF]/CVF (47,9 + 11,7% vs. 35,5 + 10,7%), Pa0, (74,1 £ 9,7 mmHg vs.
65,0 £ 8,9 mmHg) e ABDI [mediana (interquartil); 2,0 (0,0-3,5) vs. 0,0 (0,0-1,0)]. Houve correlacdo significa-
tiva (p < 0,01) de ASGRQ-sintomas (r = 0,44), ASGRQ-atividade (r = 0,62) e ASGRQ-total (r = 0,60) com ABDI.
Apds regressdo logistica, apenas ABDI foi selecionado como determinante da DCSQV. Conclusées: A DCSQV
ap6s o condicionamento fisico estd associada principalmente a reducdo da dispneia nos pacientes com DPOC.
Portanto, sdo necessdrias estratégias de tratamento visando interromper o ciclo dispneia-sedentarismo-dispneia
nesses pacientes.

Descritores: Doenca pulmonar obstrutiva cronica; Qualidade de vida; Dispneia; Exercicio; Reabilitacdo.
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Introduction

Dyspnea, exercise intolerance and poor
general health status are common problems in
patients with COPD. Such manifestations have
initially been attributed to airflow limitation;
however, peripheral skeletal muscle dysfunc-
tion, recognized as the principal extrapulmonary
manifestation of COPD, also reduces exercise
tolerance and is related to symptoms such as
fatigue and dyspnea.’" In this context, physical
exercise is recommended as the principal inter-
vention of pulmonary rehabilitation programs
for patients with COPD (level of evidence, 1a).?%

Improved health-related quality of life
(HRQol) is one of the most important outcomes
of pulmonary rehabilitation programs,©-
and various instruments have been devel-
oped to evaluate the improvement in HRQoL
in patients with COPD. The Saint George’s
Respiratory Questionnaire (SGRQ) is one of the
most discriminative tools,® and a Portuguese-
language version has been validated for use
in Brazil.”? The minimal clinically important
difference (MCID) for HRQoL was defined as a
reduction of = 4% in the SGRQ total score.©

The functional disability related to activi-
ties of daily living associated with dyspnea
can be evaluated through the baseline dyspnea
index (BDI), developed by Mahler et al.®) The
BDI contains simple questions that can identify
impaired general health status, and the corre-
lation between dyspnea and HRQoL has been
well-documented in cross-sectional studies.®-""
However, longitudinal studies are required in
order to evaluate the correlation between altera-
tions in dyspnea and alterations in HRQoL after
interventions for patients with COPD. Therefore,
the purpose of the present study was to investi-
gate the clinical and physiological attributes that
predict the MCID for HRQoL in COPD patients
after their participation in programs of physical
conditioning.

Methods

Fifty-one patients consecutively admitted
to a pulmonary rehabilitation program were
invited to participate in the present study. We
included patients who had been diagnosed with
COPD in accordance with the Global Initiative
for Chronic Obstructive Lung Disease criteria:
clinical history consistent with the diagnosis;

exposure to risk factors; FEV]/FVC ratio < 709;
and an increase < 15% (or 200 mL) in FEV,
after the inhalation of 400 ug of albuterol.!"?)
Clinical stability, characterized by the absence
of exacerbations of the disease or of altera-
tions in the pharmacological treatment in the
two months preceding the study outset, was an
additional inclusion criterion. Patients partici-
pating in rehabilitation programs up to one year
before the beginning of the present study were
excluded, as were those presenting evidence of
cardiovascular or osteoarticular diseases (or a
combination of the two). Four patients did not
complete the initial process of evaluation and
were also excluded. Therefore, the final sample
comprised 47 patients, who were randomly allo-
cated to participate in one of three types of
physical exercise programs, three days a week
for 12 weeks. All patients gave written informed
consent. The present study was approved by
the Research Ethics Committee of the Botucatu
School of Medicine Hospital das Clinicas.

In accordance with the criteria established by
the American Thoracic Society,"” the following
were assessed: FVC; FEV ; and the FEV]/FVC
ratio. These variables were assessed using a
Med-Graph 1070 spirometer (Medical Graphics
Corporation, St. Paul, MN, USA). The spirom-
etry results were expressed in absolute values
and as the percentage of predicted."¥ The MIP
was assessed in accordance with the methods
described by Black & Hyatt."® The PaO, and
PaCO, were assessed in arterial blood using a
blood gas analyzer (Stat Profile 5 Plus; Nova
Biomedical, Waltham, MA, USA). The blood
samples were drawn from the radial artery while
the patient was at rest and breathing room air.

Weight and height were measured, and the
body mass index (BMI, in kg/m?) was calculated.
Bioelectric impedance analysis was performed
(BIA 101A; RIJL systems, Detroit, MI, USA)
to determine lean body mass (LBM, in kg) by
applying a group-specific regression equation.'®
The LBM index (LBMI1) was calculated (LBMI1 =
LBM/height?), and LBM depletion was defined
as an LBMI lower than 16 kg/m? for males or
lower than 15 kg/m? for females.('”)

The previously validated Brazilian Portuguese
version of the SGRQ was used to evaluate the
HRQoL of patients.”” The MCID for HRQoL was
defined as a reduction of > 4% in the SGRQ total
score after physical conditioning. A Portuguese-
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language version™ of the BDI® was used to
evaluate dyspnea related to activities of daily
living at the study outset and after the 12 weeks
of physical conditioning.

Peripheral muscle strength was evalu-
ated through a maximal repetition test, in
accordance with the recommendations of the
American College of Sports Medicine." In addi-
tion, hand-grip strength of the dominant hand
was evaluated using a dynamometer (TEC-60;
Technical Products, Clifton, NJ, USA).29

The patients were submitted to an incre-
mental treadmill test, limited by symptoms, using
the modified Bruce protocol.?” On a subsequent
day, an endurance treadmill test at constant load
was performed. In brief, after 3 min of walking
at minimum intensity, the treadmill was set to
800 of the speed and 80% of the inclination
obtained after the incremental treadmill test.
The patients were instructed to walk for as long
as possible at that constant load. Functional
exercise tolerance was also evaluated, using the
six-minute walk test (6MWT). With the excep-
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tion of the oval shape of the 33.12-m course, all
test procedures followed the recommendations
of the American Thoracic Society.??

The patients were randomly allocated to one
of three groups: strength training (ST), low-
intensity aerobic exercise (LIAE) or combined
training (CT = 50% ST + 50% LIAE). The details
of the program of physical conditioning, as well
as the results of the program, have previously
been described.?® The ST consisted of three series
of 12 repetitions, with a 2-min interval between
series and intensity ranging from 50% to 80% of
the maximal repetition capacity, in seven exer-
cises performed using bodybuilding equipment.
The LIAE comprised 30 min of free walking at
a self-determined intensity and 30 min of low-
intensity general exercise performed on mats
and on parallel bars using free weights. The CT
comprised 30 min of ST with two series of 8 repe-
titions at an intensity ranging from 50% to 80%
of the maximal repetition capacity and 30 min
of Tow-intensity general exercise with half the
volume of the LIAE. All exercise programs were

Table 1 - General characteristics of the population under study and comparison of the baseline values of the
variables under study between the group of patients who responded to physical conditioning (R), achieving the
minimal clinically important difference for health-related quality of life, and the group of patients who did not

respond to physical conditioning (NR).

Characteristics Total R NR R vs. NR
(n = 35) (n=24) n=11) P

Gender, M/F 24/11 16/8 8/3 0.491
Age, years 63,0 + 8.9 62.5+9.2 64.1+8.4 0.466
BMI, kg/m? 25.6 + 5.2 26.5+5.0 23.6+5.3 0.128
LBMI, kg/m? 178+ 1.8 180+1.9 172+ 1.7 0.290
FVG, L 2.98 +0.76 2.92 +0.81 2.99 + 0.68 0.924
FVC, %predicted 95.0+21.4 94.6 +21.8 95.8 +21.7 0.881
FEV,, L 1.34 +0.52 1.48 + 0.54 1.04 + 0.34 0.022*
FEV,, %predicted 58.8 + 24.1 64.7 £ 23.0 459 +22.3 0.030*
FEV,[FVC, % 44.0+12.7 479+ 11.7 35.5+ 10.7 0.006*
Pa0,, mmHg 71.2£10.2 74.1£9.7 65.0 + 8.9 0.013*
PaC0,, mmHg 39.3+6.6 39.3+7.3 39.1+5.3 0.932
Sp0,, % 93.9 2.5 94.2+2.4 93.4+ 2.6 0.346
MIP, emH,0 -69.4 +23.8 —73.4 +23.1 -57.7 +£23.9 0.074
6MWT, m 557 + 93 572 + 97 526 * 80 0.288
BDI 5.4+ 3.4 5.5+ 3.1 51+43 0.790
SGRQ symptoms domain, % 53.0 £ 25.2 53.6 £ 25.8 51.6 + 24.9 0.833
SGRQ activity domain, % 62.1+18.9 60.8 + 18.2 65.1+21.0 0.536
SGRQ impact domain, % 40.5 % 18.9 40.6 +16.9 40.1 +23.7 0.946
SGRQ total, % 483+ 17.3 49.2 +16.6 463+ 19.4 0.658

BMI: body mass index; LBMI: lean body mass index; 6MWT: six-minute walk test; BDI: baseline dyspnea index; and SGRQ:
Saint George’s Respiratory Questionnaire. *Statistically significant difference (p < 0.05) between the R and NR groups.
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conducted in 60-min sessions, and the duration
of the intervals between exercises was adequate
for resting.

Statistical analysis was performed using the
software SigmaStat 2.03 (SPSS Inc, Chicago,
1L, USA) and Systat 1.0 (Systat Software Inc.,
San Jose, CA, USA). The following statistical
tests were performed: the Kolmogorov-Smirnov
test for descriptive analysis of the data (mean
+ standard deviation); the chi-square test or
Fisher’s exact test to compare proportions; and
Pearson’s or Spearman’s correlation coefficients
to evaluate the correlation between the variables
under study.

Subjects who responded to the program,
achieving the MCID for HRQoL, were allocated
to the responders (R) group, and the remainder
were allocated to the non-responders (NR) group.
Baseline attributes and their absolute variations
(A) in the R and NR groups were compared
using the t-test. Multiple logistic regression
analysis was used to evaluate the attributes
associated with the MCID for HRQoL. The vari-
ables that presented significantly different mean
values between the R and NR groups (p < 0.05)
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were included as independent variables in the
logistic regression model. Among the pulmo-
nary function attributes, FEV, (expressed as the
percentage of predicted) and PaO, were given
priority over FVC, FEV [FVC and SpO, as the
most clinically relevant attributes. In addition,
variables that presented values of p < 0.2 when
the two groups were compared were included in
the model.

Results

Of the 47 patients initially evaluated, 12 (4 in
the ST group, 5 in the LIAE group and 3 in the
CT group) did not complete the 12 weeks of
training due to the following: lack of motiva-
tion (n = 5); exacerbation of the disease (n = 4);
socioeconomic difficulties (n = 1); conflict
between the program schedule and work
schedule (n = 1); and nonspecific musculoskel-
etal complaints (n = 1). Therefore, 35 patients
completed the training protocols with adequate
adherence (= 85% of the 36 sessions). In brief,
after the programs, with the exception of
peripheral muscle strength, which presented
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Figure 1 - Correlation between the variation in the baseline dyspnea index (ABDI) and the variation in the
symptoms domain score (a), in the activity domain score (b) and in the impact domain score (c), as well as in
the total score (d), of the Saint George’s Respiratory Questionnaire (ASGRQ).
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Table 2 - Results of the logistic regression analysis
using the minimal clinically important difference
for health-related quality of life after physical
conditioning as a dependent variable.

Variables OR 1C95% p
ABDI 5.680  1.251-25.787  0.024*
FEV,, %predicted  0.987  0.921-1.058 0.719
Pa0,, mmHg 1.215  0.996-1.482 0.055
Weight, kg 1.040 0.952-1.136 0.385
MIP, cmH O 1.054 0.976-1.137 0.180

ABDI: absolute variation in the baseline dyspnea index
before physical conditioning and after physical conditio-
ning. *Attribute selected as a predictor (p < 0.05).

more consistent results in the ST and CT groups,
the type of exercise performed did not have any
influence on HRQoL, dyspnea or exercise toler-
ance. After the training period, none of the
training groups presented significant changes
in pulmonary function or in body composition.
Details of these results are presented in a previ-
ously published study.®”

The baseline characteristics of the 35 patients
are presented in Table 1. Twenty-four patients
(68.57%) presented  clinically  significant
improvement in the SGRQ total score and were
allocated to the R group (7 to the ST group,
8 to the CT group and 9 to the LIAE group;
p > 0.05). On average, the patients presented
moderate airflow obstruction. None of the
patients presented evidence of hypoxemia,
defined as Pa0, < 55 mmHg and SpO, < 89%.
Three patients presented a BMI < 21 kg/m2
Three others presented an LBMI < 15 kg/m?
(females) or < 16 kg/m? (males). One patient
presented BMI and LBMI values that were below
normal.

The comparison between the R and NR
groups in terms of their characteristics at baseline
(before the initiation of the program of physical
conditioning) showed that FEV, FEV [FVC and
Pa0, were significantly higher in the R group
(Table 1). The median (interquartile range) of the
difference in the sensation of dyspnea between
the beginning and the end of the rehabilitation
program (ABD1) was significantly higher in the
R group than in the NR group (2.0 [0.0-3.5] vs.
0.0 [0.0-1.0]; p = 0.023). In addition, baseline
values for weight and MIP trended higher in the
R group (71.0 £ 12.5 kg vs. 62.5 + 14.12 kg;
p = 0.083 and -73.4 £ 23.1 emH,0 vs. -57.7 +
23.9 cmH,0; p = 0.074). Figure 1 presents the
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correlations between ASGRQ and ABDI. The
ABDI correlated significantly with the ASGRQ
symptoms domain score, activity domain score
and total score. Using the ABDI, FEV, (% of
predicted), Pa0,, weight and MIP as independent
variables in the logistic regression analysis, only
the ABDI remained as a predictor of MCID for
HRQoL in the SGRQ total score (Table 2).

Discussion

We evaluated the characteristics and markers
of COPD that can discriminate between patients
with and patients without clinically signifi-
cant improvement in the quality of life after
having participated in pulmonary rehabilitation
programs. We obtained two principal results.
First, the reduction of dyspnea after physical
conditioning was the most significant predictor
of the MCID for HRQoL. Second, the MCID for
HRQoL was achieved by the majority of the
patients who participated in the programs of
physical conditioning, regardless of the type of
training.

The findings of the present study, which
had a longitudinal design, corroborate those
of cross-sectional studies,®™'® which highlight
dyspnea as the principal clinical attribute that
can predict the quality of life in patients with
COPD. Similarly, one group of authors®” showed
that, after the completion of a multidisciplinary
program of pulmonary rehabilitation, dyspnea
reduction after the 6MWT correlated signifi-
cantly with improved SGRQ total score. However,
another group of authors® evaluated the base-
line factors that predicted the improvement in
the quality of life of 53 COPD patients who
were submitted to a pulmonary rehabilitation
program and monitored for one year after the
completion of the program. The authors of that
study showed that, after a logistic regression
analysis, only PaCO, remained as a predictor of
the long-term maintenance of the improvement
in the quality of life after the completion of the
pulmonary rehabilitation program. However,
the authors® did not include baseline dyspnea
or dyspnea alteration in the logistic regression
model. Our results, in accordance with those of
another longitudinal study,® have confirmed
that the influence of dyspnea on the quality
of life of COPD patients is greater than is that
of other physiological attributes. We have also
shown that the BDI can be a useful instrument
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to quantify improvement in the quality of life of
COPD patients after physical conditioning. This
finding is in accordance with those of a group of
authors® who used the BDI to evaluate dyspnea
perception and noted that the index was able
to quantify symptom reduction after three
programs of physical conditioning in patients
with COPD.

In accordance with the findings of the
present study, one group of authors®® observed
no correlation between improved quality of life
and improved 6MWT results. In that study,®®
COPD patients were submitted to a pulmonary
rehabilitation program and were monitored for
one year after the completion of the program.
The authors noted that, unlike improved 6MWT
results, improved endurance cycle ergometer
test results correlated with improvement in the
SGRQ activity domain score, impact domain
score and total score after follow-up. A system-
atic review, with meta-analysis,?” showed that
6MWT results after pulmonary rehabilitation
vary widely and that patients with COPD that
is more severe require at least six months of
rehabilitation in order to achieve significant
improvement in the 6MWT results, which partly
explains the great variability of the results. In
addition, the ability to walk as fast as possible
might be affected by personal expectations and
by the degree of motivation and, therefore, is
more closely related to dyspnea during activities
of daily living.?® The improvement in exercise
tolerance is due to neuromuscular adaptations
and, in particular, to the relief of the sensation
of dyspnea after rehabilitation,®” which can
indirectly improve the quality of life. Therefore,
dyspnea is commonly associated with the quality
of life of COPD patients due to the “dyspnea
spiral” (downward spiral of physical activity) and
to the chronic decrease in physical conditioning,
both commonly seen in COPD patients.®'?

Data in the literature suggest that spiro-
metric indices cannot accurately predict the
quality of life of COPD patients in cross-sectional
studies.®® The traditional method of evaluating
COPD progression has been the evaluation of
the decrease in FEV],‘”’ and, to date, smoking
cessation has been the only treatment that is
known to reduce the speed of decrease in FEV,
in COPD patients.?*® Randomized controlled clin-
ical trials involving placebo groups have shown
that bronchodilator treatment and corticos-

teroid treatment are unable to reduce the speed
of decrease in FEV, over time.®? 1t is therefore
expected that physical exercise does not result
in significant changes in FEV,, which might in
part explain the lack of correlation between the
changes in spirometry results and the changes in
quality of life observed in the present study.

We observed that the R group comprised
patients with COPD that is less severe, as
evidenced by better pulmonary function test
results and better arterial blood gas analysis
results. One group of authors® conducted a
meta-analysis and noted that patients with
severe and extremely severe COPD presented
a significant reduction in dyspnea only while
participating in rehabilitation programs of six
months or more. In contrast, patients with
mild or moderate COPD presented a signifi-
cant reduction in dyspnea while participating
in short-term programs and in programs of six
months or more. In the present study we iden-
tified attributes that can predict the MCID for
HRQoL and should be taken into consideration
for short-term interventions. Therefore, future
studies should be designed to identify such
attributes in long-term pulmonary rehabilitation
programs.

The present study has limitations that should
be taken into consideration. We performed
a post hoc analysis of the data from a study
designed to compare the effects of three types
of training.”” However, the sample size calcu-
lation for the original study was based on the
MCID for HRQol, i.e., on a reduction of > 4%
in the SGRQ total score, indicating the need for
10 patients in each training group. The results
showed significant improvement in the SGRQ
total score in the three training groups, no
differences being observed between the groups.
In this sense, the number of patients evalu-
ated was adequate regarding the improvement
in the quality of life. In addition, the results of
the present study are in accordance with those
of other studies, which showed no significant
differences between various types of training
regarding the improvement in the principal vari-
ables of general health status, particularly in the
quality of life.(->?® The present study presented
results that complement those of a previously
published study,® and the number of patients
in the R and NR groups allowed the identifica-
tion of certain differences between the variables
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at baseline. Despite the small sample size, the
statistical power of our study was 80%.

of

In conclusion, the reduction in the sensation
dyspnea after programs of physical condi-

tioning is an important predictor of the MCID

for

HRQoL in patients with COPD. Our results

underscore the importance of developing strat-
egies for pulmonary rehabilitation aimed at
reducing dyspnea and breaking the dyspnea-
deconditioning-dyspnea cycle commonly seen
in patients with COPD. Secondarily, we observed

tha
to

t physical conditioning in isolation was able
improve the quality of life of most of the

COPD patients involved in the present study.
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