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INTRODUCTION

Inactive lifestyle results in the development of chronic disa-
bling conditions such as diabetes, obesity, coronary artery 
disease, and hypertension, which becomes the primary cause 
of mortality. To prescribe, monitor, and evaluate exercise 
programs, a reliable and valid exercise assessment is re-
quired1

In the development of individual exercise programs, cardio-
respiratory fitness assessment, be it maximal or submaximal 
plays an important role. There are a number of laboratory 
and field-based tests currently used for the assessment of ex-
ercise capacity. Incremental shuttle walk test is an externally 
paced (i.e. walking speed is dictated to the patient) in which 
there is a gradual increase in speed and useful for quantifying 
the benefits of the walking program designed for healthy in-
dividuals and appears to induce a maximal exercise response 
that is appropriate for assessing exercise capacity and for de-
signing a walking program.2 The American College of Sports 

Medicine (ACSM; 1995) generally recommends exercising 
at a minimum intensity of 60% of maximal HR (50% of VO2 
max or HR reserve) for improving cardio respiratory endur-
ance. In the treadmill test, there is an increase in the speed 
and inclination. Thus, as compared to field test we can appre-
ciate the relative physiological demands required to assess 
cardio-respiratory responses.

Shuttle walk test is usually carried on the field which de-
termines maximal performance but requires larger area and 
individual needs to judge pace correctly, whereas if the same 
test protocol is performed on a treadmill, speed will be fixed 
on the treadmill so that individual need not judge the speed. 
It will require less space and can be monitored efficiently. 
In addition, the need for continuous monitoring and oxygen 
supplementation in some of these patients makes performing 
the test difficult.3

Hence, the aim of the study is to assess whether the respons-
es on the shuttle walk test carried in the corridor and on the 
treadmill are the same.
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MATERIALS AND METHODS

This reliability study was conducted on 30 patients of ei-
ther sex, age between 18 to 50 years in physiotherapy OPD. 
Ethical clearance was received from the institutional ethical 
board and informed consent was obtained from the patients 
before the start of the study. Subjects with BMI <35kg/m2 
and a confirmatory PARQ and YOU questionnaire were in-
cluded. Subjects having locomotor disability or any cardio-
vascular and pulmonary disorders were excluded. Subjects 
were randomly allocated to either perform the test first on the 
treadmill or in the corridor with the chit method. They were 
asked to perform SWT on the field which is a 10 m standard-
ized incremental externally paced test developed by Singh 
and colleagues 2  and then on the next day (washout period 
of 24 hrs) they were asked to perform the same protocol on 
the treadmill. 

Figure 1: Layout of the modified shuttle walking test4

Pre-test and post-test vital parameters [blood pressure (BP), 
heart rate (HR), respiratory rate (RR), oxygen saturation 
(SpO2), Rate of perceived exertion (RPE) (using 6-20 scale) 
and maximal oxygen uptake (VO2 max)] were measured and 
recorded. The recovery of vital parameters was also moni-
tored and recorded.VO2 max was calculated using an equa-
tion, VO2max= [(0.0289) (distance in feet) + 17.46]5 which 
is validated.

For statistical analysis, data were entered into a Microsoft 
excel spreadsheet and then analysed by SPSS 16. 

RESULTS

Distance covered, VO2max and RPE were measured after 
performing a shuttle walk test carried on the field and on the 
treadmill. 

DISCUSSION

The evaluation of functional capacity is important to deter-
mine the responses to treatment and tolerance of exertion for 
an individualized prescription of physical exercise.

Maximal cardiopulmonary exercise testing (CPET) by direct 
analysis of VO2max is the gold standard used to evaluate 
physical capacity, but it is an expensive method. The incre-
mental shuttle walking test (ISWT) is a simple, external-
paced test that evaluates exercise capacity6 Thus, there is 
often a need to determine functional capacity using a sim-
ple, widely available, and economically feasible test. In the 
present study, the ISWT on a treadmill proved to be a safe, 
simple, easy-to-administer, and viable test for the evaluation 
of functional capacity in individuals. We found that there is a 
difference between the distance covered on the field and on 
the treadmill with mean values 808m and 776m, respective-
ly (r = 0.437, p-value = 0.016) with significant p-value but 
with poor reliability. If we compare walking on the ground to 
that on the treadmill, we have more dorsiflexion movement, 
larger hip extension movements and we use our hamstrings 
more6

The VO2 max achieved while performing a shuttle walk 
test on the field is similar to that achieved on the tread-
mill with mean values 97.40ml/kg/min and 93.84ml/kg/
min respectively. The Rating of Perceived Exertion (RPE) 
is a self-assessment scale to rate breathlessness and fa-
tigue during physical activity. In the present study7, we 
found out that rating of perceived exertion after complet-
ing shuttle test in the corridor and then on the treadmill 
to be highly reliable (Cronbach’s alpha: 0.856) depicted 
in table 2. Significantly correlating with each other (r = 
0.748, p = 0.000)

During exercise, the increase in intensity results in an 
increase in HR and a reduction in HR variability. Vagal 
modulation of HR disappears almost completely at approx-
imately 50 to 60% oxygen uptake at the end of incremen-
tal exercise (peak VO2); thereafter, the increase in HR is 
mainly mediated by sympathetic activation.8 In the present 
study, the participants showed resting HR at 78bpm before 
performing a shuttle walk test in the corridor and resting 
HR at 80bpm before performing a shuttle walk test on the 
treadmill. In the present study, there is a good correlation (r 
= 0.808, p = 0.000) between heart rate measured immedi-
ately after completing the shuttle walk test both on the field 
and on the treadmill.

There was no difference seen in arterial blood pressure 
with respect to systolic blood pressure (SBP) between the 
two measures of the same test (SWT on the field and on the 
treadmill). In both the tests protocol SBP was increased with 
mean of 132mm Hg (Resting SBP was 118mm Hg) on field 
and 128mm Hg (Resting SBP was 120mm Hg) on the tread-
mill. With respect to blood pressure they showed significant 
correlation (r = 0.802, p = 0.000). Normally during exercise, 
blood pressure increases to push the flow of oxygen-rich 
blood throughout the body9
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CONCLUSION

With the results of the study, we conclude that the shuttle 
walk test carried on field can be interchangeably used with a 
shuttle walk test carried on the treadmill in case of a healthy 
individual.
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Table 1: Demographic details of participants
Mean Standard deviation

Age 23.13 ±1.55

Weight (kg) 58.76 ±7.27

Height (m) 1.58 ±0.09

BMI (kg/m2) 23.09 ±2.53

Table 2: Reliability coefficient
Field Treadmill Cronbach’s alpha

Distance 776.66 ± 215.66 808.47 ± 138.74 0.221

VO2max 97.41 ± 12.93 93.84 ± 13.34 0.942

RPE 14.16 ± 10.33 1.64 ± 0.71 0.856

Table 3: Correlation coefficient

Field Treadmill r value p value

Distance 776.6 ± 215.66 808.47 ± 138.74 0.437 0.016

VO2max 97.41 ± 12.93 93.84 ± 13.34 0.942 0.000

RPE 14.16 ± 10.33 1.64 ± 0.71 0.748 0.000

SBP 132 ± 7.2 128 ± 4.71 0.808 0.000

Heart rate 131 ± 9.04 124 ± 10.85 0.808 0.000


