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ABSTRACT

Background:- V02 max is measured by computerized maximal graded exercise stress test (GxT) performed on a treadmill or bicycle ergometer
with gas analyser. When the use of such laboratory methods is not feasible, the following indirect methods such as non exercise and exercise (sub
maximal field tests) is used to measure VO2 max by using prediction equations.Aim:- To study the comparison of predicted VO, max values
obtained by non exercise equation and exercise equation in physiotherapy students .Objective:-To estimate and compare VO, max using non
exercise equation by NASA/Johnson and exercise equation by Queens College step test in physiotherapy student. Methodology:- Total 391
subject were included and participants PAR Score was obtained using PAR scale and used in non-exercise equation to obtained non exercise vo2
max .Then Carotid pulse rate was obtained by queen college step test and was used in exercise equation to obtained vo2 max .The data was
documented, analysed and results were obtained .Results Comparison of two estimated VO, max using non exercise equation and exercise
equation and it revealed that the estimated mean VO, max were similar. There was a difference of 0.30 between two means which is less than
1%.Conclusion:- The study concludes that non exercise equation can be used instead of exercise equation where it is not feasible by the subject or

non availability of instruments to assess VO, max.
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INTRODUCTION

The VO, max is a fitness indicator that shows cardiorespiratory
endurance. The largest amount of oxygen which can be used by the
body during severe exercise, termed asVO, max and is a widely
accepted factors that determines cardiorespiratory fitness (ACSM,
2010).’Cardiopulmonary fitness is an important component of health-
related physical fitness because it improves the ability to perform
high-intensity exercise for long periods of time (ACSM,2006).The
assessment of cardio respiratory fitness is valuable when educating
individuals about their overall fitness status, developing exercise
programs, and stratifying cardiovascular risk (ACSM)*VO, max
depends on the body composition, age, sex as well as ethnicity of an
individual.’VO, max is measured by direct as well as indirect methods
using various exercise protocols.'By direct method V0, max is
commonly measured by computerized maximal graded exercise stress
test (GxT) performed on a treadmill or bicycle ergometer with gas
analysis. When the use of such laboratory methods is not feasible, the
following indirect methods such as non exercise and exercise
(submaximal field tests) is used to measure VO, max by using
prediction equations.’

NON EXERCISE EQUATION:-The NASA/Johnson space centre
physical activity rating scale is used for non exercise protocol.'Non
exercise equation developed from self-reported physical activity
rating scale to estimate VO, max. ‘This equation is also used to estimate
VO, max without the need to perform the exercise test,as well as it is
feasible to assess cardio respiratory fitness in epidemiological
studies®’ VO, max will be calculated by Non exercise equation.It is
simple to apply and cost effective especially in low infrastructure site
using subjects PAR score, BMI and gender.'Jackson and colleagues
(1990) developed a Non exercise prediction model .The predictor
variable included self-reported PAR, age, BMI and sex. The study
confirmed that the non-exercise model including self-reported PAR,
age, BMI, gender provided a valid estimate of VO, max.’

EXERCISE EQUATION:- Exercise equation is developed from
Queen's college step test to estimate VO, max. Exercise test by Queen
College step test is the submaximal test to measure maximum oxygen
consumption (VO,max).’Queen college step test consist of 3min of
stepping up and down on a stepper at a pre decided rate.'Carotid Pulse
rate is used to estimate VO, max in exerciseequation” Performing
exercise test requires less equipments, small space and one
metronome.'The Queen college step test is a reliable method to
evaluate and has good validity.(Chatterjee2003) “Based on the
previous studies, estimated models are valid and can be used for a
larger population. Accuracy and validation of these models are related
to demographic and socio-environmental factors, including age,

gender, race, culture, geographical region, and living environment. *
The young physiotherapy students need long duration physical
activities."'"The Physiotherapy field demands high physical activity
and hence their endurance levels must be assessed. '

RATIONALE OFSTUDY:

Study has been conducted to estimate VO, max using non exercise and
exercise equation in medical students and result were
significant.'Physiotherapists are a health professional, who requires
good physical fitness status. " Hence it is necessary to understand their
fitness levels. Studies indicate non exercise equation can be used as an
effective tool to estimate V0, max. " Studies have reported that VO,
max by non exercise protocol to be as accurate as its estimation by
exercise protocol*So non exercise protocol can be used for estimation
in population who may not be able to undergo exercise
protocol. Therefore, the need for study is comparison of estimated VO,
max using non exercise equation and exercise equation in
physiotherapy students.

RESEARCH QUESTION:
Is there any difference of estimated VO, max by non exercise equation
and exercise equation in physiotherapy student?

AIM:
To study the comparison of predicted VO, max values obtained by non
exercise equation and exercise equation in physiotherapy students.

Objective:

To estimate VO, max using non exercise equation by NASA/Johnson
and exercise equation by Queens College step test in physiotherapy
student.

To compare VO, max estimated using non exercise equation by
NASA/Johnson and exercise equation by Queens's college step test in
physiotherapy student.

METHODOLOGY:

Study design: An Analytical Cross Sectional Study.Study setting:
College of Physiotherapy.Duration of study:-18 monthsStudy
population: Physiotherapy Students.Type of sampling: Universal
sampling was used for the study. All the physiotherapy student aged
18-25 years (excluding male) enrolled in institution were
selected.Sample size estimation: Sample size is determined
considering mean difference in VO, max values as the main outcome
measures. Total 391 subject were included in this study.

PROCEDURE:
Permission from the head of institution and approval from the ethical
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committee was obtained. Physiotherapy student were selected for the
study. Participants who met the inclusion criteria were briefed about
the study in the language best understood by them and informed
written consent was taken. Demographic data was documented.
Participants PAR Score was obtained using PAR scale. And Carotid
pulse rate was measured using Queen College Step Test. Participants
PAR Score was used in non-exercise equation and Carotid pulse rate
was used in exercise equation to obtain predicted vo,max values. The
data was documented, analysed and results was obtained.

METHODS OF MEASUREMENTS

Estimation of VO,max by Non Exercise Protocol

Step 1:-The NASA/Johnson Space Centre Physical Activity Rating
(PAR) scale was used for non-exercise protocol. An assessment score
of 0-7 was used .It has eight statements related to physical activity.
Participant was asked to select the best response which matches their
physical activity level.Every statement has a numerical value which is
his PAR Score.VO,max was then calculated using PAR Score.

Step2 : Non Exercise Equation: VO,max (ml/kg/min) = 56.363 —
(0.381xage(yrs.))—(0.754x BMI)+(1.951 x PAR)

Estimation of VO,max by Exercise Protocol:

Step1:- Queens College Step test was performed using a 16.25 inches
(41.30cms) height stool.Its total duration was 3 minutes at the rate of
24 cycles per minute using metronome. After that the participant
remains standing and then the carotid pulse rate was measured from
the 5th to 20th second of recovery period. This 15 second pulse rate
was converted into beats per minute and the following equation was be
used to predict VO, max.

Step2: Exercise Equation : VO,max (ml/kg/min) =65.81 - (0.1847
pulse rate in beats per min)

RESULTS:

The aim of our research was to find out and calculate VO, max by
exercise and non exercise equation with sample size of 391
Physiotherapy students aged 20-25years.The mean age of the
population was 23.08+0.74.The mean BMI of the participants was
21.8742.93.The mean PAR score of the subject was 3.48+1.31.The
mean of carotid pulse of the subject was 149.1+£15.85.VO, max was
obtained by non exercise equation using NASA/JOHNSON space
centre Physical Activity Rating ( PA-R) scale and the mean of this
equation was 37.96+3.22.VO, max obtained by exercise equation
using Queens college step test and the mean of this equation was
38.27+2.93. Comparision of the two estimates of VO, max by
exercise equation using Queens college step test and non exercise
equation using NASA/JOHNSON space centre Physical Activity
Rating (PA-R)scale revealed that estimates of mean VO, max are
similar.
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The graph 1 shows the distribution of subjectsby PAR score with the
mean 3.48+1.31

Graph 3:Estimated VO, max by Non-exerise
equation
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The graph 2 shows the distribution of subjects by carotid pulse with
the mean of 149.1+15.85.

The above table and graph shows Comparison of two estimated VO2
max using non exercise equation and exercise equation and it
revealed that the estimated mean VO2 max were similar. There was a
difference of 0.30 between two means which is less than 1%.

TableI: Comparson of two estimated values of
VO.: max by Non-exerciie and Exercise
equations
) Non-exercite Exercise
Estimate ) )
equation equation
Alaan
3796 3827
VO2lmax
D 3N 283
Mean .
. 030322
difference
tvalue 554 48390
prvalue p=0.0001

Graph 5: Comparison of two estimated values of VO2 max by Non-
exercise and Exercise equations
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DISCUSSION

The mean VO, max obtained by using the exercise equation using
Queens college step test was 37.96+3.22, while the non exercise
equation using NASA/JOHNSON Physical Activity Rating Scale was
38.27+2.93.The p value was p=0.0001, which indicates that the report
was statistically significant. When both groups were compared, the
mean vo2max were similar. The difference between the two means
was 0.30, which is less than 1%. In addition, the pearson correlation
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coefficient (r=0.948) indicates significant, positive and almost perfect
linear link between the two VO, max estimates. Our data is compatible
with that of James D.George, Samantha L.Paul ,and collaborators
.There aim was to create regression model based on submaximal
treadmill exercise and non-exercise data to predict optimumVO, max.
They concluded that using both exercise and non exercise data, the
submaximal treadmill test and associated regression model managed
to give relatively accurate VO, max estimates in healthy people aged
18-65 years."An earlier study in2014 Anita V Rao et.al.assessed VO,
max by exercise protocol using Queens college step test and non
exercise protocol using the NASA/Johnson space Centre PAR scale
and found that estimation of VO, max by non exercise protocol was
similar to estimated exercise protocol which was in agreement with
previous reports.‘A Study conducted in 2011 by Juan Marcelo Simoes
Caceresl ,Anderson ZamplerUlbrich 1 et.al."A Non- exercise
prediction model for adult cardiorespiratory fitness estimation noted
that the model developed for cardiorespiratory fitness prediction is
feasible and practical for VO, peak prediction in epidemiological
studies or when cardiopulmonary exercise testing{CPET}is
impossible. '°A Non-Exs prediction model was developed by Jackson
and Colleagues usig Self reportedPAR,age,body composition and
gender . The most correlated variable with measured VO, peak was
self-reported PAR,age,BMI and gender and it was found to offer a
reliable estimate ofVO, peak. The N-Ex model was also found to be
more accurate than established submaximal treadmill prediction
models and estimated VO, max from Astrand bicycle tests.’
SunitaBasavaraj Kalyanshetti,et.al.,2016 undertook a cross-sectional
study of the relationship of BMI andVO, max to use a non exercise test
in medical students. For the non-exercise regimen the NASA/Johnson
space centre PA-R scale was used . They reached the conclusion thatas
a person's BMI increases their VO, max reduces and hence their
cardiovascular fitness.
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