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Abstract

Objective: To correlate functional capacity test scores from chronic obstructive pulmonary disease (COPD) 
subjects with their functional state as assessed by health-related quality of life questionnaires (one respi-
ratory disease-specific [SGRQ] and one generic [SF-36] questionnaire). Materials and methods: Study 
of a case series of 8 COPD patients. The following tests were performed: 1) Six-minute walk test (6-MWT);  
2) Shuttle walking test (SWT); 3) Six-minute step test (6-MST); 4) Two-minute sit-to-stand test (STST); and 
5) Pegboard and ring test (PBRT). Besides these tests, two health-related quality of life questionnaires were 
administered: The St George's Respiratory Questionnaire (SGRQ) and the Short Form 36 (SF-36) health survey 
questionnaire. The statistical analysis was carried out by using the Shapiro-Wilk normality test, while correla-
tions were assessed using Pearson's (parametric data) or Spearman's (non-parametric data) rank tests, with  
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p < 0.05. Results: The 6-MWT showed strong correlation with the SF-36 scales of physical functioning, general 
health, vitality, social functioning and mental health. Conversely, the other functional capacity tests showed no 
correlation with this questionnaire. The SGRQ showed no correlation with any of the tests. Conclusions: The 
6-MWT may be a good test to reflect the health-related quality of life of COPD subjects. 

 [P] 

Keywords: Quality of life. COPD. Exercise test. 
[B]

Resumo

Objetivo: Correlacionar as respostas de testes de capacidade funcional em indivíduos portadores de doen-
ça pulmonar obstrutiva crônica (DPOC) com o estado funcional avaliado de maneira subjetiva pelos ques-
tionários de qualidade de vida, sendo um específico para doença respiratória (SGRQ) e outro genérico (SF-
36). Materiais e métodos: Foi realizado um estudo de uma série de casos com oito pacientes portadores de 
DPOC que realizaram os seguintes testes: 1) Teste de caminhada de seis minutos (TC6’); 2) Shuttle walking test 
(SWT); 3) Teste do degrau de seis minutos (TD6’); 4) Teste de sentar e levantar-se da cadeira em dois minu-
tos (TCad-2min); e 5) Pegboard and ring test (PBRT). Além dos testes, foram aplicados dois questionários de 
qualidade de vida: Hospital Saint George na doença respiratória (SGRQ) e o Short Form 36 (SF-36). A análise 
estatística foi realizada pelo teste de normalidade Shapiro-Wilk seguido dos testes de correlação de Pearson 
(dados paramétricos) ou de Spearman (dados não-paramétricos) com p < 0,05. Resultados: Somente o TC6’ 
mostrou forte correlação com o SF-36 nos aspectos físicos, estado geral de saúde, vitalidade, aspectos sociais e 
saúde mental, diferentemente dos outros testes de capacidade funcional que não mostraram correlação com 
este questionário. Com relação ao SGRQ, não houve correlação com nenhum dos testes. Conclusões: O TC6’ 
pode ser um bom teste para refletir a qualidade de vida dos indivíduos portadores de DPOC. [K]

Palavras-chave: Qualidade de vida. DPOC. Teste de esforço.

Introduction

Reduced exercise capacity is a common mani-
festation of chronic obstructive pulmonary disease 
(COPD). Patients with moderate to severe obstruc-
tion are often limited in their ability to perform even 
simple activities of daily living (ADLs), such as comb-
ing their hair or brushing their teeth (1). Exercise 
intolerance, tiredness and muscle fatigue are most 
often related to the lower limbs. However, patients 
with severe COPD have great difficulty maintaining 
their ability to perform ADLs due to tiredness and 
fatigue in the upper limbs. The elevation of the up-
per limb increases the consumption of oxygen and 
production of carbon dioxide, thereby reducing the 
participation of shoulder girdle muscles in the ven-
tilation of patients with COPD (2).

In this context, some tests have been currently 
used for the clinical diagnosis of exercise capacity 
and for monitoring response and progress in pul-
monary rehabilitation (PR) programs because they 
are considered to be a simple complementary tool. 

These tests play a relevant role in clinical practice, as 
different studies recognize them as an essential part 
of the clinical assessment of patients with respiratory 
problems (3). 

Since there is a great variety of functional capac-
ity tests available for use in individuals with COPD, 
and no consensus in the literature about which of 
these tests has better correlation with health-related 
quality of life, further studies on this subject need 
to be conducted. This correlation is thus important, 
since health-related quality of life questionnaires are 
easy to administer and patients are often unable to 
perform functional capacity tests. The study hypoth-
esis is that there is one test that is able to reflect the 
health-related quality of life (HRQoL) of individuals 
with COPD.

The objective of this study was to correlate func-
tional capacity test scores from chronic obstructive 
pulmonary disease (COPD) subjects with their func-
tional state as assessed by health-related quality of 
life questionnaires (one respiratory disease-specific 
[SGRQ] and one generic [SF-36] questionnaire).
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Patients self-completed the questionnaires in the 
presence of the same interviewer. Doubts were clari-
fied according to the administration manual. 

Third, subjects underwent the following function-
al capacity tests, performed by a single evaluator:  
1) Six-minute walk test (6-MWT); 2) Shuttle walking 
test (SWT); 3) Six-minute step test (6-MST); 4) Two-
minute sit-to-stand test (STST); and 5) Pegboard and 
ring test (PBRT).

Tests were performed randomly by lot. There was 
a rest period of 60 minutes between tests and no more 
than two tests were carried out per day (Figure 1).

6-minute walk test (6-MWT)

Following the recommendations of the American 
Thoracic Society (ATS), the test was performed on 
a 30-meter corridor, marked at every 3 meters. 
Individuals were asked to walk back and forth 
along the corridor as many times as possible in 6 
minutes (7). 

Shuttle Walking Test (SWT)

This test was performed on a 10-meter corridor. 
Patients were asked to walk between two cones 9 
meters apart at an incrementally increasing pace. 
Each increment was signaled by a fully calibrated 
audiocassette and there were 12 speed levels (8).

6-minute step test (6-MST)

Patients were asked to step up and down, as 
quickly as possible, a 20-cm platform, without using 
the upper limbs and alternating the lower limbs. If 
the patient was tired or short of breath, he/she was 
allowed to slow down or stop and rest, but was asked 
to resume the test as soon as possible. We recorded 
the number of times that the patient stepped onto 
the platform with both legs (9). 

The following parameters were assessed in each 
of the three aforementioned tests: peripheral oxygen 
saturation (SpO2), heart rate (HR), fatigue/pain in 
the lower limbs and sensation of dyspnea (modified 
Borg CR10 scale): Readings were recorded at rest and 
every 2 minutes during the test (at minutes 2, 4 and 6), 
and in the test recovery period (at minutes 1, 3 and 

Materials and methods

Sample

The study sample comprised 8 subjects (6 men 
and 2 women) with clinical diagnosis of COPD (4). 
Inclusion criteria were: stable clinical condition; 
sedentary behavior; and body mass index (BMI) 
< 30 kg/m2. Individuals older than 80 years of age  
(n = 05), with a recent history of exacerbation  
(n = 02), uncontrolled hypertension, cardiovascular  
(n = 02), neurological and/or osteoarticular (n = 02) 
disease precluding safe testing or who were under-
going home oxygen therapy (n = 01) were excluded 
from the sample.

All volunteers were instructed and informed about 
the study procedures, in accordance with the provi-
sions of Resolution 196/96 of the National Health 
Council. An informed consent form was signed by 
each participant. The study was approved by the 
Research Ethics Committee of the institution, under 
protocol number 346/2010.

Materials

The following materials were used in this study: 
an evaluation form; the St George's Respiratory 
Questionnaire (SGRQ); the Short Form 36 (SF-
36) health survey questionnaire; a pulse oximeter 
(NONIN Onyx® 9500); a heart rate monitor (Polar®); a 
stopwatch (Cronobio®); a modified Borg CR10 scale; a 
sphygmomanometer (BD®) and a stethoscope (BD®).

Experimental procedure

First, we assessed personal data, anthropometric 
data (weight, height, body mass index [weight/height 
x height]), lifestyle habits, and personal and family 
medical history of each subject.

Second, we administered two questionnaires to 
the subjects: the Medical Outcomes Study SF-36 (5), 
a generic, health-related quality of life questionnaire; 
and the Saint George Respiratory Questionnaire 
(SGRQ), a respiratory disease-specific questionnaire 
validated in Portuguese, which addresses aspects re-
lated to three domains of HRQoL that may be affect-
ed by the respiratory disease, namely: "Symptoms", 
"Activities" and "Psychosocial Impacts" (6). 
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6 post-test). Blood pressure (BP) was measured at 
rest and during recovery.

Two-minute sit-to-stand test (STST)

We used a chair with backrest but no armrest. 
The subject was instructed to sit down on the chair 
and then stand up, fully extending the knees and 
producing no postural compensations. This proce-
dure should be repeated as quickly and as often as 
possible for two minutes. Subjects were allowed to 
perform the test at their own pace (10). The number 
of full repetitions was recorded (11, 12). The follow-
ing parameters were measured before and after the 
test: SpO2, HR, fatigue/pain in the lower limbs and 
sensation of dyspnea (modified Borg CR10 scale). BP 
measurements were performed while sitting during 
the rest and the recovery periods. SpO2, HR, sensa-
tion of dyspnea and fatigue/pain in the lower limbs 
were measured at rest, at minutes 1 and 2 during the 
test and in the post-test recovery period (at minutes 
1 and 3).

Pegboard and Ring Test (PBRT)

The Pegboard and Ring Test (PBRT), developed 
by Celli et al. (13) and validated by Zhan et al. (14) 
measures unsupported endurance capacity of the 
upper limbs in individuals with COPD. For this test, 
subjects were seated in front of a pegboard with four 
pegs. Two pegs were set at the subjects' shoulder 
height and two were positioned 20 cm above. Ten 
rings were placed on each of the two lower pegs. 
Subjects were instructed to use both hands, start with 
the dominant hand and move one ring at a time from 
the lower to the upper peg. After moving all the rings 
from the lower to the upper pegs, the subjects had 
to move them back again to their original position 
and so on. Total test score was the number of rings 
moved in six minutes. The following parameters were 
analyzed: SpO2, HR, BP, sensation of dyspnea and fa-
tigue/pain in the upper limbs (modified Borg CR10 
scale). Measurements were made at rest and during 
the recovery period (minutes 1, 3 and 6 post-test). 
HR, sensation of dyspnea and fatigue/pain in the up-
per limbs were measured during the test at minutes 
2, 4 and 6.

The tests followed the recommendations pro-
vided by the ATS for the 6-MWT (7). Subjects were 
instructed to perform the tests as quickly as pos-
sible and to reduce the pace or interrupt the test 
in case of particular events, such as severe fatigue, 
dyspnea, desaturation (SpO2 below 90%), reach-
ing the submaximal HR (85% of maximal HR) or 
other discomfort. The test should be resumed as 
soon as the subject was feeling more comfortable, 
and the stopwatch was kept running during the en-
tire time limit. One week before the assessment, all 
patients performed the tests in order to get familiar 
with them.

Statistical analysis

The statistical analysis was carried out by us-
ing the Shapiro-Wilk normality test, while the cor-
relation between functional capacity and health-
related quality of life measured by SGRQ and SF-36 
were assessed using Pearson's (parametric data) or 
Spearman's (non-parametric data) rank tests. We used 
the software Prism 5.0 and a significance level of 5%  
(p < 0.05).Figure 1 - Experimental protocol

Population 
(n = 08)

Administration of the SF-36 and 
SGRQ questionnaires

Test 1

Test 2

Test 3Tests performed 
randomly by lot

Test 4

Test 5

Rest 
(24 hours)

Rest 
(60 minutes)

Rest 
(24 hours)

Rest 
(60 minutes)
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Table 1 - Population characteristics (n = 8)

Variable

Age (years) 68.6 ± 6.1

Weight (kg) 70.8 ± 10.4

Height (cm) 1.6 ± 0.1

BMI (kg/m²) 27.3 ± 4.4

SpO2 95.5 ± 1.9

HR (bpm) 86.1 ± 16.2

SBP (mmHg) 123.8 ± 10.6

DBP (mmHg) 78.8 ± 9.9

FVC 76.3 ± 10.6

VEF1 (% predicted) 46.5 ± 9.1

VEF1/FVC 60.9 ± 8.6

Note: Values are mean ± standard deviation. BMI = body mass index; SpO2 = peripheral oxygen saturation; HR = heart rate; SBP = systolic 

blood pressure; DBP = diastolic blood pressure; FVC = forced vital capacity; FEV1 = Forced expiratory volume at one second; FEV1/

FVC = Tiffeneau's ratio.

Table 2 - Functional capacity tests of the COPD group (n = 8)

Test

6-MWT (meters) 386.0 ± 116.11

SWT (meters) 180.6 ± 56.7

STST (number of times) 37.5 ± 8.4

(To be continued)

Results

The COPD group analyzed in this study consisted 
of 6 men and 2 women. Their characteristics are pre-
sented in Table 1. Subjects with COPD were distribut-
ed as follows according to the obstructive ventilatory 
disorder: Mild: 1; Moderate: 1; Severe: 5; Very severe: 
1. With respect to smoking habits, 3 were smokers 
and 5 were ex-smokers.

Table 2 shows the results of the functional capac-
ity tests performed.

All scores of the health-related quality of life 
tests SGRQ and SF-36 are presented as percentage, 
as shown in Table 3. 

 The correlation between the tests and the SGRQ 
and SF-36 questionnaires is shown in Table 4, and 
is represented by r. According to our findings, the 
6-MWT showed strong correlation with the SF-36 

scales of physical functioning, general health, vitality, 
social functioning and mental health. Conversely, the 
other functional capacity tests showed no correlation 
with this questionnaire The SGRQ showed no correla-
tion with any of the tests.

Discussion

Only the 6-MWT results showed correlation with 
the functional state subjectively measured by the SF-36 
health survey questionnaire in 5 out of 8 scales, name-
ly: "physical functioning", "general health", "vitality", 
"social functioning" and "mental health". Conversely, 
the other functional performance tests showed no sig-
nificant correlation with this questionnaire. The SGRQ, 
a respiratory disease-specific questionnaire, showed 
no correlation with any of the tests measurements 
performed, except for the total score of the 6-MST. 
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(Conclusion)

Table 4 - Correlation between functional capacity tests and the SGRQ and SF-36 questionnaires for the COPD group (n = 8)

6-MWT SWT STST 6-MST PBRT

SGRQ r R r r r

Symptoms -0.45 -0.35 -0.54 -0.21 -0.33

Activities -0.46 -0.22 -0.04 -0.46 -0.31

Impacts -0.69 -0.44 -0.11 -0.57 -0.24

Total score -0.52 -0.56 -0.20 -0.73* -0.28

6-MWT SWT STST 6-MST PBRT

SF-36 r R R r R

Functional capacity 0.66 0.14 0.06 0.52 0.38

Table 2 - Functional capacity tests of the COPD group (n = 8)

Test

6-MST (number of times) 107.4 ± 36.2

PBRT (number of times) 182.0 ± 26.7

Note: Values are mean ± standard deviation. 6-MWT = six-minute walk test; SWT = shuttle walking test; STST = two-minute sit-to-stand 

test; 6-MST= six-minute step test; PBRT = pegboard and ring test.

Table 3 - St George’s Respiratory Questionnaire (SGRQ) and Short Form 36 health survey questionnaire scores of the 
COPD group (n = 8)

SGRQ %

Symptoms 31.4 ± 29.2

Activities 39.1 ± 29.6

Impacts 24.1 ± 23.8

Total score 29.9 ± 24.2

SF-36 %

Functional capacity 64.4 ± 28.5

Physical Functioning 81.3 ± 29.1

Bodily pain 69.1 ± 30.9

General health 54.0 ± 22.4

Vitality 65.0 ± 17.9

Social Functioning 79.7 ± 24.9

Role-Emotional 79.2 ± 39.6

Mental health 71.5 ± 29.7

Note: Values are mean ± standard deviation.

(To be continued)
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Table 4 - Correlation between functional capacity tests and the SGRQ and SF-36 questionnaires for the COPD group (n = 8)

6-MWT SWT STST 6-MST PBRT

SF-36 r R R r R

Physical 
functioning

0.88* 0.11 0.14 0.45 0.44

Pain 0.34 -0.40 -0.55 -0.20 0.42

General health 0.84* 0.31 0.47 0.57 0.63

Vitality 0.75* 0.40 0.004 0.47 0.67

Social functioning 0.81* 0.60 -0.16 0.70 0.17

Role-Emotional -0.22 -0.74 0.19 -0.46 0.31

Mental health 0.81* 0.15 -0.28 0.41 0.42

Note: Values correspond to r (correlation); * p < 0.05. 6-MWT = six-minute walk test; SWT = shuttle walking test; STST = two-minute 

sit-to-stand test; 6-MST= six-minute step test; PBRT = peg board and ring test.

(Conclusion)

Chronic COPD symptoms such as dyspnea, 
wheezing, cough, sputum production, and exercise 
intolerance, together with anxiety and depression, 
are primarily responsible for altering the relation-
ship between health and quality of life (QoL) (15). 
According to Jones et al. (16), QoL can be defined as 
"quantification of the impact of disease on daily life 
and well-being in a formal and standardized manner". 
Implicit in this concept is the importance of the role 
of standardized health-related QoL questionnaires, 
which allow the objective comparison of the impact 
of interventions used in COPD by means of absolute 
or percentage score values (17).

Although the objective of this study was to assess 
whether the results of any of the functional perfor-
mance tests analyzed would correlate with the results 
of the SGRQ or SF-36 health-related quality of life 
questionnaire, the analysis of the impact of interven-
tions through QoL questionnaires proves important. 

Functional performance tests are important be-
cause they assess exercise capacity. In COPD, exercise 
intolerance has great implications for QoL, number of 
hospitalizations and survival (18). This study aimed 
to correlate functional performance tests with health-
related QoL questionnaires, just as exercise intoler-
ance is correlated with quality of life. 

Submaximal tests are easy to perform, have low com-
plexity and do not require costly equipments (18-20). 
Among the tests used in this study, the six-minute 
walk test (6-MWT) was the only one found to have 

correlation with the SF-36 questionnaire. Some stud-
ies have already reported that the 6-MWT reflects 
the exercise capacity to perform physical activities 
of daily living in patients with COPD (21-23).

The study by Nogueira et al. (24) aimed to cor-
relate the SF-36 and Minnesota Living with Heart 
Failure (MLHFQ) QoL questionnaires with the func-
tional capacity of patients with heart failure (HF), 
as measured by the cardiopulmonary exercise test 
and the 6-MWT. The results of this study showed a 
weak to moderate correlation between both QoL 
assessment instruments - the generic SF-36 and 
the disease-specific MLHFQ - and the cardiopul-
monary exercise test and the 6-MWT scores. There 
was specifically a weak positive correlation (r = 0.4) 
only with the "Role-Emotional" scale. A study by 
Hamilton and Haennel (25) evaluated the quality 
of life of patients with cardiopulmonary diseases 
by using the SF-36 and correlated this question-
naire with the 6-MWT. They found a moderate pos-
itive correlation with the scale of "Physical func-
tioning" (r = 0.62). Thus, although our study was 
conducted with COPD patients, the test (6-MWT) 
and questionnaire (SF-36) used were the same as 
in the aforementioned study. Our study showed 
a strong correlation of the 6-MWT with the SF-
36 questionnaire, specifically with the scales of 
"Physical functioning" (r = 0.88), "General health" 
(r = 0.84), "Vitality" (r = 0.75), "Social functioning"  
(r = 0.81) and "Mental health" (r = 0.81).
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Pereira et al. (26) conducted a study with COPD 
patients (2009) and found no correlation between the 
6-MWT and the SF-36 PSS (physical summary scale) 
and MHSS (mental health summary scale). However, 
differently from our study and  from other studies 
discussed previously, these authors have used the 
summary scales instead of the eight individual scales. 
Bailey et al. (27) also found no correlation between 
the SF-36 and Shortness of Breath Questionnaire, 
and the 6-MWT.

Regarding the SGRQ, we found a few studies on the 
use of this questionnaire in COPD patients. Ketelaars 
et al. (28) found a low negative correlation between 
the 12-minute walk test and the domains of  "Activities"  
(r = -0.39) and "Impact" (r = -0.36). According to these 
authors, this may indicate that patients with better 
scores the walk test have their activities less restricted 
and experience less impact of the disease on their daily 
lives. Mangueira et al. (29) also found a negative cor-
relation (r = -0.3677) between the distance covered 
in the 6-MWT and the "total" SGRQ score in women 
with COPD. Dourado et al. (30) also found a negative 
correlation with the domains of "Activities" (r = -0.58) 
and "Impacts" (r = -0.63). The authors state that these 
results do seem to be one of the factors that influence 
the quality of life of patients with COPD, although the 
intensity of the relationship is not yet clear. They also 
point out that a better performance in the 6-MWT 
could mean less difficulty in performing daily physi-
cal activities and, therefore, smaller disease impact. 
Furthermore, these authors believe that the 6-MWT 
may be an important clinical indicator of functional 
capacity. We found a strong correlation between the 
6-MWT and the SF-36 questionnaire.  Regarding the 
SGRQ, we found a significant (negative) correlation 
only with the "total" 6-MWT score. This result indi-
cates that the 6-MWT may be used in clinical practice 
to reflect the quality of life as measured by the SGRQ. 
However, as we only found a correlation with the "to-
tal score", and not with the individual variables, we 
suggest that further studies are conducted with this 
test. A similar result was observed by Dale et al. (31). 
These authors found that the 6-MWT was (negatively) 
correlated only with the "total" SGRQ score (r = -0.57). 

Karapolat et al. (32) found a negative correlation 
between Borg's dyspnea scale and the functional ca-
pacity test SWT in a group of individuals with COPD. 
They also observed that Borg's dyspnea scale was 
negatively correlated with the scales of "Functional 
Capacity" and "Physical functioning". Although other 

variables are correlated, this was the only study that 
addressed the SWT and the SF-36. Regarding the oth-
er tests (PBRT, 6-MST and STST), although there are 
studies such as the ones by Ike et al. (33) on PBRT, and 
by Pessoa et al. (10) on 6-MST and STST, we found no 
studies analyzing the correlations of these tests with 
health-related quality of life. 

Conclusion

Thus, according to the results observed in our 
study and in the studies found in the literature, there 
is a need for further research in this area, with an in-
creased sample size (study limitation). Although the 
6-MWT scores correlate with some aspects of QoL, 
there is no consensus among studies. There are sev-
eral studies on the 6-MWT. However, further studies 
on other functional capacity tests are needed. 

In conclusion, this study shows that only the 
6-MWT was able to reflect the health-related qual-
ity of life of COPD subjects, which confirms the ini-
tial hypothesis.
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