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poorly reversible airflow limitation that is usually both progressive and associated with an abnormal inflammatory 
response of the lung.
functional status for patients with chronic respiratory disease. The 6MWT is easy to administer, well tolerated and 
more reflective of activities of daily life than the other walk tests and cardio
stand up from a chair is an important component for maintaining independence in elderly people and in individuals 
with disabilities. For this reason, Sit
for elderly people. Therefore, we concluded that, similar to the 6MWT, STST can also be used to determine the 
functional status in patients with COPD.
Objective:
patients with COPD, and to compare the results of both tests according to some outc
in order to investigate the utility of STST for patients with COPD.
Method:
starting exercises. Subjects will be asked to pick a token numbered “1” and “2”. Patients with token “1” 
to perform sit to 
test and 6 minute walk test prior to testing.
Result:
Whereas, subjective exertion also shows significant difference of 0
r=0.418 (p<0.05) between SMWT distance and STST repetitions. 
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INTRODUCTION 
 
Chronic Obstructive Pulmonary Disease (COPD) is defined as 
a diseased state characterized by poorly reversible airflow 
limitation that is usually both progressive and associated with 
an abnormal inflammatory response of the lung.
Initiative for Chronic Obstructive Lung Disease (GOLD)
reduction in flow observed in COPD has two main 
components: increased resistance, which is due to airway 
obstruction, and a loss of the elastic recoil pressure of the lung, 
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ABSTRACT 

Background: Chronic obstructive pulmonary disease (COPD) is defined as a diseased state characterized by 
poorly reversible airflow limitation that is usually both progressive and associated with an abnormal inflammatory 
response of the lung. As a sub maximal exercise test, the 6 min walking test (6MWT) is a good predictor of 
functional status for patients with chronic respiratory disease. The 6MWT is easy to administer, well tolerated and 
more reflective of activities of daily life than the other walk tests and cardio
stand up from a chair is an important component for maintaining independence in elderly people and in individuals 
with disabilities. For this reason, Sit-to-Stand Test (STST) has been accepted as an indicator of fun
for elderly people. Therefore, we concluded that, similar to the 6MWT, STST can also be used to determine the 
functional status in patients with COPD. 
Objective: The objective of the present study is to evaluate the functional status by the 
patients with COPD, and to compare the results of both tests according to some outc
in order to investigate the utility of STST for patients with COPD. 
Method: The chosen subjects who agreed to participate in the study, pulmonary function test will be done before 
starting exercises. Subjects will be asked to pick a token numbered “1” and “2”. Patients with token “1” 
to perform sit to stand test and token “2” are asked to perform 6 minute walk test
test and 6 minute walk test prior to testing. 
Result:. HR, SBP and DBP shows significant difference of 0.000 (p<0.005) at the end of both SMWT and STST. 
Whereas, subjective exertion also shows significant difference of 0.000(p<0.05) 
r=0.418 (p<0.05) between SMWT distance and STST repetitions. At the end of both tests we found 
correlation of HR, SBP and DBP with r=0.705, 0.607 and 0.446 respectively.
correlation with r=0.882 (p 0.05) was obtained for subjective exertion at the end of both SMWT and STST
Conclusion: Both the tests were found to be effective in measuring cardio
We also found significant difference for performance variable and criterion measures in both tests 
statistically. Therefore, we conclude STST can be an alternative of SMWT to assess cardio
patients with COPD. 
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Chronic Obstructive Pulmonary Disease (COPD) is defined as 
a diseased state characterized by poorly reversible airflow 
limitation that is usually both progressive and associated with 

inflammatory response of the lung. (Global 
Initiative for Chronic Obstructive Lung Disease (GOLD)) The 
reduction in flow observed in COPD has two main 
components: increased resistance, which is due to airway 
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Which is due to parenchymal destruction.
Renz, 2001) In patients with Chronic Obstructive Pulmonary 
Disease (COPD), pulmonary problems and peripheral muscle 
weakness leads to sedentary life which reduces functional status
(Bowen et al., 2000). So evaluating the functional status is very 
important for prescribing correct 
pulmonary rehabilitation programmes for these patients.
et al., 2001; Foglio et al., 2000
submaximal exercise test, the Six Minute Walking Test 
(SMWT) is a good predictor of functional status for 
with chronic respiratory disease.
et al., 2001; Foglio et al., 2000
et al., 2004) The SMWT is easy to administer, well tolerated 
and more reflective of activities of daily life 
tests and cardiopulmonary exercise tests
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Chronic obstructive pulmonary disease (COPD) is defined as a diseased state characterized by 
poorly reversible airflow limitation that is usually both progressive and associated with an abnormal inflammatory 

test, the 6 min walking test (6MWT) is a good predictor of 
functional status for patients with chronic respiratory disease. The 6MWT is easy to administer, well tolerated and 
more reflective of activities of daily life than the other walk tests and cardiopulmonary exercise tests. The ability to 
stand up from a chair is an important component for maintaining independence in elderly people and in individuals 

Stand Test (STST) has been accepted as an indicator of functional status 
for elderly people. Therefore, we concluded that, similar to the 6MWT, STST can also be used to determine the 

of the present study is to evaluate the functional status by the STST and the 6MWT in 
patients with COPD, and to compare the results of both tests according to some outcome parameters of the patients 

, pulmonary function test will be done before 
starting exercises. Subjects will be asked to pick a token numbered “1” and “2”. Patients with token “1” are asked 

asked to perform 6 minute walk test. Patients were taught sit to stand 

(p<0.005) at the end of both SMWT and STST. 
.000(p<0.05) .Strong correlation was found with 

At the end of both tests we found significant 
of HR, SBP and DBP with r=0.705, 0.607 and 0.446 respectively. (p < 0.05). Whereas significant 

0.05) was obtained for subjective exertion at the end of both SMWT and STST 
Both the tests were found to be effective in measuring cardio-vascular endurance in COPD patients. 
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is due to parenchymal destruction.(Graziella Turato 
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Disease (COPD), pulmonary problems and peripheral muscle 
weakness leads to sedentary life which reduces functional status 

So evaluating the functional status is very 
important for prescribing correct medical therapy and 
pulmonary rehabilitation programmes for these patients. (Stel        

2000; Torres et al., 2002) As a 
submaximal exercise test, the Six Minute Walking Test 
(SMWT) is a good predictor of functional status for patients 
with chronic respiratory disease. (Bowen et al., 2000; Stel        

2000; Torres et al., 2002; Pinto-Plata 
The SMWT is easy to administer, well tolerated 

and more reflective of activities of daily life than the other walk 
tests and cardiopulmonary exercise tests (Guyatt et al., 1985). 
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Standing up from sitting position is a very common and 
essential activity which enables other vital activities possible, 
such as walking in daily life. The ability to stand up from a 
chair is an important component for maintaining independence 
in elderly people and in individuals with disabilities. (Kotake   
et al., 1993; Millington et al., 1992) For this reason, Sit-to-
Stand Test (STST) has been accepted as an indicator of 
functional status for elderly people (Gross et al., 1998). 
Therefore, we concluded that, similar to the SMWT, STST can 
also be used to determine the functional status in patients with 
COPD. 
 
Cardiopulmonary exercise testing (CPET) should be 
considered the gold standard for evaluating the causes of 
exercise intolerance in patients with pulmonary and cardiac 
disease, and it is based on the principle that system failure 
typically occurs while the system (e.g. muscle–energetic, 
cardiovascular or pulmonary) is under stress. The 
cardiopulmonary stress resistance training is lower than during 
whole-body exercise and results in fewer symptoms. In 
addition, exercise testing based on guidelines using the 
American College of Sports Medicine. The CPET comprises 
the imposition of symptom-limited incremental exercise, 
commonly in combination with comprehensive breath-by-
breath monitoring of cardiopulmonary variables. Such as VO2, 
pulmonary CO2 output (VCO2), minute ventilation (VE), 
cardiac frequency (CF), perceptual responses- dyspnea, leg 
discomfort. Thus, the support systems are ‘‘forced’’, over their 
tolerable range which shows indices of aerobic function. 
Variety of tests are available, each being more or less suitable 
as a stressor of a particular component of a patient’s patho-
physiology, the appropriateness of the integrated physiological-
system response is best studied by means of a symptom-limited 
incremental test. This is typically established by means of a 
progressive increase in work-rate with gradual increase in fixed 
frequency (e.g. each minute or less). Exercise intolerance can 
be defined as an inability to complete a required physical task 
successfully. Everyone who exercises has at some level, 
‘‘exercise intolerance’’. However, exercise intolerance often 
considered in terms of peak oxygen uptake (peak VO2). 
Pulmonary and cardiac disease patients cannot be confidently 
predicted from physiological variables, determined at rest, such 
as forced expiratory volume in one second (FEV1), pulmonary 
diffusing capacity for carbon monoxide (DLCO), ejection 
fraction (EF) or body mass index (BMI). It is necessary, 
therefore, to actually assess an individual’s exercise 
intolerance. (Palange et al., 2007) The multifactorial functional 
impairment in patients with COPD frequently reduces their 
tolerance to exertion (disablement): this in turn increases 
sedentary, a process long recognized as representative of 
“dyspnea spiral” or, more properly, an “incapacity spiral.” 
Exercise intolerance is therefore a hallmark of the disease and 
commonly associated with reduced quality of life, and even 
increased mortality. (Alberto Neder et al., 2000) Therefore the 
aim of the present study is to evaluate the functional status by 
the STST and the SMWT in patients with COPD, and to 
compare the results of both tests according to some outcome 
parameters of the patients (pulmonary function, severity of 
dyspnea and hemodynamic stress and quality of life and 
peripheral muscle strength) in order to investigate the utility of 
STST for patients with COPD. Sit to stand test is very easy to 

administer with very less expensive equipments and it 
consumes less time than SMWT. So it is very important to 
know whether sit to stand test can be used in place of SMWT 
to check functional status in COPD patients. Therefore 
objective of the study is to evaluate the utility of sit to stand 
test in place of 6 minute walk test in patients with COPD. 
 

MATERIALS AND METHODS 
 
Total 50 subjects were included in the study from outpatient 
department of various hospitals in central Gujarat. Subjects 
diagnosed with moderate to severe COPD (GOLD criteria – 
2003) between 40 – 60 years and both males and females who 
were clinically stable state for a minimum of 2 weeks with no 
recent infection were included in this study. Subjects were 
excluded if they were diagnosed with severe COPD, any chest 
deformity, who underwent any recent abdominal or thoracic 
surgery, diabetics any cardiovascular or neurological disease 
and who were not co operative. The chosen subjects who had 
agreed to participate in the training and willing to participate in 
test, pulmonary function test will be done before starting 
exercises. Subjects were asked to pick a token numbered “1” 
and “2”. Patients with token “1” were asked to perform sit to 
stand test and token “2” were asked to perform 6 minute walk 
test. Patients were taught sit to stand test and 6 minute walk 
test prior to testing.  
 
Sit To Stand Test 
 
 In sit to stand test then the patients were asked to first sit in the 
middle of the chair and place hands on the opposite shoulder 
crossed at the wrists. The patients were also asked to keep feet 
flat on the floor, back straight and arms against the chest. On 
“go” the patient rises to a full standing position and then sat 
back down again. This had to be repeated for 1 minute. At the 
end of the test total repetitions were noted down. 
 
 
 
 
 
 
 
 
 
                                                         
 
 
  
      Starting position of STST                            End position of STST 
 

Six Minute Walk Test 
 
SMWT measures the distance a patient can walk of a 30 meter 
course on flat, hard surface in a period of 6 minutes. Standing 
rests were allowed if needed with the request then participants 
resume walking as soon as possible so they could cover as 
much ground as able over the 6 minutes. At one-minute 
intervals the participants were told “you are doing well” or 
“keep up the good work” and were informed of the time 
remaining. 
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DATA ANALYSIS 
 
Data analysis was done using the Statistical Package for Social 
Sciences (SPSS) version 21.0. Standard description statistics 
was calculated for participants who completed both tests. 
Comparison of the criterion variables, those are SMWT 
distance and STST repetitions was done using spearman’s 
correlation coefficient. Whereas, within subjects comparison of 
performance variables before test and at the end of the test was 
done using paired t-test. Comparison of performance variables, 
which are heart rate, systolic blood pressure, diastolic blood 
pressure and subjective exertion at the end of both tests, were 
done by using Pearson’s correlation coefficient test. 
Significance level for all the tests was set at 0.05. 
 

RESULTS 
 
Total 50 (82% males and 18% females) participants completed 
both SMWT and STST. 04 participants were excluded from the 
study after completing SMWT because they did not report for 
STST on next day of completing SMWT on next day of 
completing SMWT. The outcome measures were HR, SBP, 
DBP and subjective exertion using Modified Borg Scale 
(MBS). Analysis of data was carried out using SPSS 21.0. 
Mean and SD was calculated. Within participants comparison 
of participant variables was done by using paired sample t-test 
and criterion variables in-between tests correlation was done by 
using Pearson’s correlation test and spearman’s rank 
correlation coefficient. 
 

Table 1. Descriptive statistics of the participants 
 

Variables Mean ±SD 

Age(years) 49.96±5.43 
Height(in) 1.66±0.06  
Weight(kg) 71.00± 9.89 
BMI(kg/m²) 25.46± 2.77 
SMWT distance(m) 330.26±29.15 
STST repetition 21.08± 9.77 

 

Table 2. Within subject’s comparison of performance variables 
 

 Mean 
Std. 

deviation 

95% CI of the 
difference SIG-(2-tailed) 

t(p) 
Lower Upper 

MBS SMWT -4.04 1.56 -4.48 -3.59 -18.26(0.000) 
STST -2.96 1.22 -3.30 -2.611 -17.04(0.000) 

HR SMWT -48.1 9.41 -50.85 -45.50 -36.16(0.000) 
STST -43.4 13.36 -47.19 -39.60 -22.96(0.000) 

SBP SMWT -17.00 4.70 -18.34 -15.67 -25.58(0.000) 
STST -13.84 5.58 -15.43 -12.25 -17.53(0.000) 

DBP SMWT -8.74 5.93 -10.43 -7.06 -10.43(0.000) 
STST -7.16 4.16 -8.34 -5.98 -12.17(0.000) 

The table Indicates paired t- test of HR and subjective exertion 
at beginning and at the end of SMWT and STST. We found 
significant difference of 0.000 (p< 0.05) for MBS, HR, SBP 
and DBP at the end of both SMWT and STST when compared 
with pre test values. 
 

Table 3. Correlation between performance variables of the 
SMWT & STST 

 

Comparison 
Spearman’s/ Pearson’s 

correlation (p) 

SMWT distance × STST repetition 0.418**(0.003) 
Post SMWT HR × post STST HR 0.705**(0.000) 
Post SMWT SBP × post STST SBP 0.607** (0.000) 
Post SMST DBP × post STST DBP 0.446** (0.000) 
Post SMWT MBS× Post STST  MBS 0.882**(0.000) 

** Significant co relation at the 0.05 level 
 

The table summarizes Pearson’s correlation between 
performance variables of the SMWT & STST which shows 
strong correlation with r=0.418 (p<0.05) between SMWT 
distance and STST repetitions. There was a significant 
correlation with r=0.705, 0.607 and 0.446 (p<0.05) for 
performance variables that is HR, SBP and DBP respectively 
when compared at the end of both SMWT and STST. Whereas 
significant correlation with r=0.882 (p<0.05) was obtained for 
subjective exertion at the end of both SMWT and STST. 
 

DISCUSSION 
 
We compared 2 relatively brief, portable, low cost test of CV 
endurance & functional status with the potential for broad field 
application. Although the SMWT is well established and 
highly recommended in clinical setting, but many clinical 
setting but many clinical settings may look on unobstructed 
corridor of adequate length even the course is shortened to 
30feet (ATS, 2002). We made efforts to examine the result of 
SMWT & STST, which requires less space when compared to 
SMWT. Therefore, the purpose of the study was to compare 
the utility of the STST to that of SMWT in the evaluation of 
the CV endurance in patient with COPD. In the literature STST 
is generally used to determine the functional status of elderly 
patient with orthopedic diseases (Millington et al., 1992; Gross 
et al., 1998; Lord Sr et al., 2002; Lindemann et al., 2003; Jones 
et al., 1999; Scarborough et al., 1999). The SMWT is usually 
used for patients with COPD. The timed walk distance has 
been demonstrated to be a strong predictor (Bowen et al., 2000; 
Stel et al., 2001; Torres et al., 2002; Pinto- Plata et al., 2004; 
Guyatt et al., 1985; Scarborough et al., 1999) & survival in 
patient with COPD, therefore, we consider that STST would 
determine the CV endurance as the SMWT in patient with 
COPD. 
 
Within subject’s comparison of performance variables 
 
Within subject’s comparison of HR, SBP, DBP and subjective 
exertion using MBS before and after both SMWT & STST 
were done by paired t- test. This result led us to an assumption 
that the two tests are consistent with one another. As a result 
we demonstrated that cardio respiratory stress after STST was 
lower than the response that was obtained after the SMWT. 
This result supports the result of MILO et al, which concluded 
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that STST may close an important gap in the evaluation of 
exercise capacity and prognosis of COPD patient Across 
practical settings (Milo et al., 2013). Whereas statistically both 
test found significant difference of 0.000(P 0.05) for both 
HR,SBP, DBP and subjective exertion when compared 
baseline result with past test results. 
 
Criterion measures comparison between two tests 
 
The criterion measures used for the SMWT (distance walked) 
and STST (repetition) are different. A comparison of the 
measures was limited to correlation analysis. The significant 
correlation was found between the variables r =0.418 (P 0.003, 
P 0.05). This result was supported by the study done by Mjid 
et al, 2015 who found significant co relation between six 
minute walk test distance and sit to stand repetitions.  
 
Performance variable comparison at the end of two tests 
 
HR, SBP, DBP and subjective exertion were measured at the 
end of the STST and SMWT tests. Lower post test HR, SBP, 
DBP and lower subjective exertion at the end of STST showed 
that the STST was less demanding than the SMWT for COPD 
patient. Stel et al determined a relationship between the SMWT 
& desaturation & HR in COPD patients increase in the HR and 
subjective exertion at the end of SMWT, supports a study done 
by Vagaggini et al, who found that in COPD patient, systolic 
BP, HR, Dyspnea were significantly increased and pulsed 
saturation was significantly decreased at the end of the SMWT. 
Since STST does not cause an increase in HR, SBP, DBP and 
subjective exertion as in the SMWT its application is easier and 
it produces stress. It is widely known that standing from a 
sitting position is a very common, essential activity in daily 
life. Our efforts were made to see which exercise test is more 
likely to be a better option for field testing endurance. Both 
SMWT & STST are practical methods for measuring CV 
endurance while STST requires less space, less 
hemodynamically stressful and easier to apply, therefore we 
recommended use of STST as an alternative of SMWT in 
COPD. 
 

CONCLUSION 
 
In this study, the participants had to perform SMWT followed 
by STST with rest period of at least an hour between two tests. 
Both the tests were found to be effective in measuring cardio-
vascular endurance in COPD patients. We also found 
significant difference for performance variable and criterion 
measures in both tests clinically and therefore, we conclude  
STST can be  an alternative of SMWT to assess cardio-
vascular endurance in patients with COPD as it is less stressful 
and easier to apply compared to SMWT. Further study can be 
done with large sample size and on a wide age group. 
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