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ABSTRACT 

 

Introduction: Exercise testing and interpretation is important for determining exercise 

capacity and identifying factors which might limit the exercise performance. Impaired 

cardiorespiratory fitness and sedentary lifestyle are hallmarks of obesity and thus assessing 

the VO2 peak in such a population is important. While both the SMST and 6MWT are 

commonly used functional tests, limited research directly compares their effectiveness in 

Class 1 obese adults. Addressing this gap in the literature can provide valuable insights into 

the strengths and limitations of each test, guiding researchers and clinicians in selecting the 

most appropriate assessment tool for this specific population. Identifying the test that poses 

lower risks and discomfort for obese individuals is essential to ensure their safety during 

exercise testing. This observational study aimed to compare the Six Minute Step Test (6MST) 

and the Six Minute Walk Test (6MWT) in measuring VO2 peak in obese Class 1 adults.  
Method: This Observational study, with convenient sampling and sample size 66, included 

adults between age 18- 25 within the category of Obese Class 1 (BMI 30-34.9 kg/m2). The 

exclusion criteria were any Cardio-vascular and respiratory conditions, recent fractures or 

diagnosed case of any neurological condition. The participants performed both the 6 Minute 

Walk Test and 6 Minute Step Test in random order and the heart rate and SpO2 were 

recorded pre and post-test, and VO2 peak was calculated by the indirect method. 

Result: Results were calculated using paired t-test and significant statistical difference was 

found between the 6 Minute Walk test and 6 Minute Step Test. Specifically, both VO2 peak 

and heart rate were significantly different between the tests, with 6MST yielding higher 

values. 

Conclusion: Consequently, this study suggests that 6MST cannot substitute for 6MWT in 

assessing aerobic capacity in Class 1 obese adults. The implications of these findings 

underscore the importance of considering specific physiological demands and practical 

constraints when selecting assessment tools for this population. 

 

Keywords: 6 Minute Walk Test, 6 Minute Step Test, Obesity, VO2 Peak, Obese Class 1, 

Cardiorespiratory fitness.  
 

INTRODUCTION 

Exercise testing and interpretation is 

important for determining exercise capacity 

and identifying factors which might limit 

the exercise performance. Although 

maximal exercise testing is considered the 

gold standard for assessing aerobic capacity, 

the role of such testing is limited in people 
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whose performance may be limited because 

of several reasons such as any painful 

condition or due to exertion.(1) Submaximal 

exercise testing is considered beneficial 

over maximal exercise testing, as it does not 

have as many limitations as the maximal 

exercise testing, and it is the method of 

choice for the many individuals seen by 

physical therapists to measure 

cardiorespiratory capacity.(2) Obesity is a 

medical condition in which excess body fat 

has adverse effects on the health. (3) Obesity 

is considered a chronic disease and a 

habitual complaint which is non-

communicable, with alarming global rise. It 

leads to several adverse cardiac, pulmonary, 

and metabolic effects. In addition to the 

mechanical disadvantage of excessive body 

fat, obese individuals have an appreciable 

functional limitation of performance, 

affecting daily living activities (4). In this 

context, several authors have studied the 

deleterious effects of obesity on 

cardiorespiratory fitness (CRF) focusing on 

physical rehabilitation as one of the 

strategies for treatment.  Cardiopulmonary 

exercise testing (CPX) is useful to 

objectively assess the integrated 

physiological system’s response to dynamic 

exercise and is considered the gold standard 

method to assess aerobic performance. 

However, because of its high technical and 

cost requirements, indirect protocols for 

peak oxygen consumption (VO2peak) 

prediction have been developed to lower 

these walls in clinical setting.(5) Peak 

oxygen uptake (VO2peak) is accepted as the 

criterion measure of CRF. This variable is 

typically expressed clinically in relative 

(mL/kg/min), to compare between 

individuals with differing body weight. 

VO2peak is considered the highest VO2 

during an inclining workload of physical 

activity until voluntary termination. (6) There 

are various tests to measure the CRF, 

however, the most appropriate test of use in 

this population has not been established. 

Stepping is particularly attractive for the 

current purpose because it requires a 

minimum of space and technical expertise, 

especially when used in confluence with 

pulse oximetry. Step testing is an affordable 

method of testing for predicting 

cardiorespiratory fitness by measuring the 

Heart Rate response to stepping at a fixed 

step height or by measuring postexercise 

recovery HR. Step tests bear little or no 

equipment, steps are easily transportable, 

stepping skill requires little practice, the test 

usually is of short duration, and is 

advantageous for mass testing. Six-minute 

step test (6MST) has been used to assess 

functional capacity,(7) with the step height 

being 20cm as per the guidelines. The six 

minute walk test (6MWT) was officially 

introduced in 2002, developed by the 

American Thoracic Society, coming on with 

a comprehensive guideline of unobstructed 

30m walkway. The 6 Minute Walk Test is 

of sub-maximal exercise capacity to test 

aerobic capacity and endurance. The 

distance covered over a time of 6 minutes 

and other parameters such as post test heart 

rate and oxygen consumption are used as 

outcome by which to compare changes in 

performance capacity.(8) Purpose of this 

study was to know if the 6 Minute Step Test 

could be used instead of the 6 Minute Walk 

Test. The aim is to compare Six Minute 

Step Test Vs Six Minute Walk Test to 

measure VO2 Peak in 

Obese class 1 Adults, with the objective to 

compare Six Minute Step test and Six 

Minute Walk Test by checking if there is a 

difference between the VO2 peak of the two 

tests, in Obese class 1 adults. The objective 

is to compare Six Minute Step test and Six 

Minute Walk Test by checking if there is a 

difference between the VO2 peak of the two 

tests, in Obese class 1 adults.  
 

MATERIALS & METHODS 

The study design is an Observational study. 

The sample size is 66 with a convenient 

sampling method. The population under 

study is Class 1 Obese Adults, with specific 

criteria. The inclusion criteria were both 

males and females aged 18- 25 years and 

BMI category of 30- 34.9 kg/m2. Only the 

individuals who are sedentary (i.e., no more 
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than 150 min per week of moderate physical 

activity) and a low score (less than 8) on the 

Baecke Questionnaire.(14) were included. 

Any individual with cardiovascular and 

respiratory conditions, recent fractures or 

diagnosed case of any neurological 

condition were excluded. The materials used 

were pen, paper, chair, 20 cm height step, 

timer, pulse oximeter, consent form, data 

collection sheet. Outcome Measure taken 

were VO2 peak and heart rate. 

 

PROCEDURE 

Ethical clearance was obtained. Subjects 

were selected according to the inclusion and 

exclusion criteria. Purpose was explained 

and written consent was taken. Procedure of 

both the test was explained. Pre test the 

heart rate and SpO2 were recorded. Subject 

was asked to perform both the test with a 

break of 30 min in between. Post the six 

minute step test the number of steps, heart 

rate and SpO2 were recorded. Post the six 

minute walk test the distance walked, heart 

rate and SpO2 were recorded. Data was 

collected.  

 

 
Picture 1-Subject performing 6 minute Walk Test 

 

 
Picture 2-Subject performing 6 Minute Step Test 

 

STATISTICAL ANALYSIS  

Descriptive statistics was performed to 

assess the mean and standard deviation of 

the respective groups. Given the nature of 

the data, we have used a paired t-test for 

comparing the means of related samples 

(VO2 Peak during 6MWT vs. 6MST).  

p-values less than 0.05 are considered to be 

convention. Data was analysed using the 

tool “jupyter notebook” (version 7.1) with 

“Python” for drawing the conclusion.  

 

RESULT 

In all cases, the p-values are significantly 

below the standard of 0.05. This means 

there are statistically significant differences 

between the 6 Minute Walk Test (6MWT) 

and the 6 Minute Step Test (6MST) in terms 

of VO2 peak and heart rate. The VO2 peak 

of the obese male adults is 21.63± 4.17 and 

females is 21.46± 3.93, which is much less 

as compared to healthy, where for the males 

it is 40.35± 5.77 and females 34.68 ±6.75. 

The bar graphs visually represent the 

comparisons between the 6 Minute Walk 

Test (6MWT) and the 6 Minute Step Test 

(6MST) across different metrics: 

VO2 Peak: The figure 1 compares the peak 

oxygen uptake (VO2 Peak) during the 

6MWT and the 6MST, indicating that the 

VO2 Peak values are higher during the 

6MST compared to the 6MWT.Heart Rate 

(bpm): The figure 2 shows the heart rate 

achieved during the 6MWT vs the 6MST, 

with the 6MST eliciting a higher heart rate. 

These graphical representations, combined 

with the statistical test results, suggest 

significant differences in the outcomes of 

the 6MWT and 6MST, supporting the idea 

that 6MST cannot be used instead of the 

6MWT. 
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Table1- Shows the mean and standard deviation of age, BMI, 6-minute walk distance and number of step 

cycles (NSC) during 6 MST, HR and VO2 peak post 6MWT and 6MST.  

 

 

 

 

 

 

 
 

 

 

Table 2- Shows the mean and standard deviation of 6MWT and 6 MST, t-test statistic and p value. 

 

 

 

 

 

 

 
Figure 1- Comparison of VO2 Peak in 6MWT and 6MST 

 

 
Figure 2- Comparison of HR post 6MWT and 6MST 

Characteristic N = 361 

AGE 21.64 (±1.87) 

BMI 31.86 (±1.61) 

6MWD 490.52 (±100) 

6MST NSC 155.87 (±15) 

6MWT HR 118.49(±16.04) 

6MST HR  141.34(±20.13) 

6MWT VO2 Peak 21.60 (±3.97) 

6MST VO2 Peak 27.98 (±1.74) 
1Mean (±SD) 

Variable  6 Minute Walk Test 

Mean (SD) 

6 Minute Step Test 

Mean (SD)  

t-Test(P value) 

Distance 490.52 (±100) NA NA 

Step Cycle NA 155.87 (±15) NA 

Heart rate  118.49 (±16.04) 141.34 (±20.13) -10.96 (1.65×10^-16)  

VO2 Peak 21.60 (±3.97) 27.98 (±1.74) -13.90 (2.78×10^−21) 
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DISCUSSION 
Peak oxygen uptake (VO2peak) is widely 

referred to as cardiorespiratory fitness 

(CRF). Low peak oxygen uptake, lack of 

exercise and overweight are risk factors for 

cardiovascular, hypertension and diabetes 

diseases (17) and so there is a strong need to 

have appropriate assessment tests to design 

protocols for such a vulnerable population 

in order to increase their cardiorespiratory 

capacity and to improve their overall health.  

In this study, we aimed to compare two 

practical, low cost tests to check their 

difference and in turn to see if they can be 

used interchangeably. Although the 6 MWT 

is well established and highly 

recommended, many clinical settings may 

lack a corridor that has no obstruction, is of 

adequate length of 30m as suggested by the 

ACSM guidelines. We therefore chose to 

compare the 6 MST to the 6 MWT which 

requires far less space. We confirmed the 

sedentary lifestyle of our subjects by the 

low score on the Baecke questionnaire. The 

selection of the test to be performed first 

was determined based on the Research 

Randomizer. In our study, none of the 

subjects terminated the test abruptly. 

Heart rate and SPO2 both were measured at 

the termination of the 6MST and 6MWT, 

the higher heart rate values show us that 6 

MST is more challenging on the body as 

compared to the 6 MWT. The 6 MWT 

involves little work against gravity. The 6 

MST, on the other hand, involves greater 

work against gravity and more effort is 

required and is therefore more affected by 

body mass, which was seen by Richard 

Bohannon et al. in his study comparing the 

6 Minute Walk Test and 3 Minute Step Test. 
(18) This increase in effort post 6MST would 

also be because of the difference in muscles 

involved and the degree to which they are 

used. This test when studied in other 

populations as in the study by Dal Corso et 

al. (19) in patients with pulmonary diseases, it 

suggested that the 6MST causes few 

alterations to the physiological variables 

when compared to other functional tests. 

The study sample included 53% males and 

47% females which highlighted differences 

in VO2 peak between males and females, 

with both genders exhibiting significantly 

lower VO2 peak values compared to healthy 

individuals. This finding underscores the 

impact of obesity on cardiorespiratory 

fitness, with obese adults, regardless of 

gender, demonstrating compromised aerobic 

capacity. There are several reasons which 

contribute to the reduced VO2 peak in obese 

adults as follows 

1. Increased Body Mass: Obese individuals 

have a higher overall body mass, including 

both fat and muscle tissue. This increased 

mass requires more energy to move during 

exercise, which can lead to higher energy 

expenditure and thus higher oxygen 

consumption. However, much of the 

additional mass in obese individuals 

consists of non-metabolically active adipose 

tissue, which doesn't contribute significantly 

to oxygen consumption during exercise. 

2. Increased Metabolic Demand: The 

metabolic demands of carrying excess body 

weight during exercise are higher for obese 

individuals. This increased metabolic 

demand can lead to earlier fatigue and a 

lower VO2 peak compared to individuals 

with a healthier body weight. 

3. Mechanical Factors: Obesity can also 

affect the mechanics of breathing and the 

function of respiratory muscles. Excessive 

fat around the chest and abdomen can 

restrict the movement of the diaphragm and 

chest wall, making it more difficult to 

breathe deeply and efficiently. This can 

limit oxygen uptake during exercise and 

contribute to a lower VO2 peak. Previous 

study by Michael Dreher et al. stated that 

the resting alterations in lung volumes and 

gas exchange become attenuated during 

exercise in the obese, while oxygen cost of 

breathing and dyspnoea are increased(20), 

which are similar to the findings of this 

study. A. Singhal et al. concluded in their 

study that although obese adults usually 

have a higher absolute muscle mass than 

lean subjects, they exhibit a lower effort 

during exercise, with a higher 

O2 consumption for any work load, which is 
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similar to the findings in this study ,where 

the O2 consumption was higher post the 6 

MST.(21) The lower VO2 peak values 

observed in obese Class 1 adults compared 

to healthy individuals highlight the 

importance of individualized assessment 

and intervention strategies. These 

individuals may require tailored exercise 

programs focusing on improving 

cardiorespiratory fitness to mitigate the 

associated health risks of obesity. Provided 

that adequate unobstructed floor space is 

available, the 6 MWT is more likely to 

provide performance-based measure for 

individuals with class 1 obesity. Moreover, 

the 6 MWT is typically less stressful. These 

facts may render the 6 MWT a better choice 

as a brief, portable, low cost field test for 

use to assess the cardiovascular capacity. 

Both the 6 MWT and 6 MST are practical 

methods for measuring VO2 peak. While 

the 6 MST requires less space, it tends to be 

more physically exhausting. Therefore, the 

6 MWT would be recommended over the 6 

MST for characterizing cardiovascular 

capacity in class 1 obese adults. The study 

found that the peak oxygen uptake (VO2 

peak) during the 6MST was higher 

compared to the 6MWT. This indicates that 

the 6MST may potentially provide a more 

rigorous aerobic challenge, leading to a 

higher VO2 peak response in obese Class 1 

adults. However, it's essential to consider 

that these higher VO2 peak values in the 

6MST may not necessarily reflect better 

cardiorespiratory fitness but rather 

differences in the nature of the tests. 

The future scope could be as follows- A 

large sample size could be assessed which 

includes other classes of obesity as well 

which could be a more focused evaluation. 

Here, only one step test was compared (6 

min step test), however, in future, other step 

tests (e.g., Harvard, Queen’s college, etc) 

could be employed.  Additionally, 

investigating the long-term prognostic value 

of the 6MST compared to the 6MWT in 

Class 1 obese adults could provide further 

insights into the practical utility of these 

tests in predicting health outcomes. 

CONCLUSION 

A comparison of 6 Minute Walk Test and 6 

Minute step Test using the paired students t 

test showed a significant difference between 

the two tests. 

In conclusion, this study contributes to the 

ongoing discourse on the assessment of 

aerobic capacity in Class 1 obese adults by 

comparing the 6MWT and 6MST. The 

findings suggest that while the two tests 

exhibit significant differences, careful 

consideration of the specific physiological 

demands and practical constraints associated 

with each test should be done before 

deciding on which one to use. 

Considerations of the specific requirements 

of the study or clinical setting should also be 

taken into account. 
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