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ABSTRACT 

 

Study Objective: To assess & compare cardio-respiratory fitness in males and female using 1 Mile Walk 

Test (Rockport Test). Design: An observational study. Setting: The study was conducted at Singhania 

University, Department of Physiotherapy, Jhunjunu, Rajasthan. 

Study Duration: Total time duration was of 6 months & 50 subjects were recruited and assessed during 

this period. Sample Size: The sample size of 50 (Fifty) subjects were divided into two groups- 25 males 

(Group A) & 25 females (Group B). Method: A total of 50 subjects were recruited for this study and a 

pre-participation evaluation was carried out to find the descriptive demographic data, history of any 

exclusion criteria and all were evaluated for the baseline data of Heart rate, Respiratory Rate, Blood 

Pressure, Body Mass Index (BMI) and Blood Pressure prior to starting of the Rockport Test. 

Outcome Measures: VO2 Maximum, Borg scale. 

Results: The two-tailed Mann-Whitney U Test yielded p value 0.001, indicative of significant difference 

between the two groups. Group A VO2 max score was significantly higher than that of Group B. The two-

tailed Mann-Whitney U Test yielded p value 0.001, indicative of significant difference between the two 

groups. Group A Borg RPE score was significantly higher than that of Group B. 

Conclusion: There was significant difference between the Cardio-Respiratory fitness in young college 

going males and females. 
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INTRODUCTION 

Cardio respiratory fitness, sometimes 

called cardio, cardio endurance, aerobic 

fitness, or aerobic capacity, is one of the 

basic components of physical fitness. Cardio 

respiratory fitness is a condition in which 

the body's cardiovascular (circulatory) and 

respiratory systems function together, 

especially during exercise or work, to ensure 

that adequate oxygen is supplied to the 

working muscles to produce energy. 
[‎1]

  

       Cardio respiratory fitness is needed for 

prolonged, rhythmic use of the body's large 

muscle groups. A high level of cardio 

respiratory fitness permits continuous 

physical activity without a decline in 

performance and allows for rapid recovery 
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following fatiguing physical activity. 
[‎1]

 

Physical fitness can be thought of as 

an integrated measure of most, if not all, the 

body functions (Skeletomuscular, Cardio 

respiratory, Hematocirculatory, Psycho 

neurological and Endocrine–Metabolic) 

involved in the performance of daily 

physical activity and/or physical exercise. 

Hence, when physical fitness is tested, the 

functional status of all these systems is 

actually being checked. This is the reason 

why physical fitness is nowadays considered 

one of the most important health markers, as 

well as a predictor of morbidity and 

mortality for cardiovascular disease (CVD) 

and for all causes. 
[‎2-‎5]

 

The gold standard for the 

measurement of cardio respiratory fitness is 

the maximal rate of oxygen uptake 

(VO2max). VO2max is the rate at which an 

individual is able to consume oxygen. It can 

be measured during indirect calorimetry in a 

maximal test, or can be estimated through 

different equations from the performance 

achieved in maximal or submaximal tests. 

The level of cardiorespiratory fitness is 

highly associated with the performance of 

other health-related fitness parameters in 

young people and in adults. 
[‎5]

  

Cardiorespiratory fitness is 

influenced by several factors including age, 

sex, health status, and genetics. It has been 

suggested that up to 40% of variation in the 

level of cardiorespiratory fitness is 

attributable to genetic factors. In children 

and adolescents, there is a positive 

association between objectively measured 

physical activity and cardiorespiratory 

fitness. 
[‎6-‎8]

 

Puberty and post puberty is the age 

when crucial changes take place in the body 

which determines the overall 

cardiorespiratory fitness of a person. In the 

last decades, several longitudinal studies in 

children and adolescents reported on the 

relationship between physical fitness-related 

exposures and the risk of developing an 

unhealthy cardiovascular or musculoskeletal 

profile later in life. Understanding whether 

low/high physical fitness in young people is 

a predictor of future disease/better health 

status would clarify the debate if physical 

fitness should or not be assessed in health 

monitoring systems. 
[‎9, ‎10]

 

Activities such as running, bicycling, 

swimming, cross-country skiing, rowing, 

stair climbing, and jumping rope place an 

extra demand on the cardiovascular and 

respiratory systems. During exercise, these 

systems attempt to supply oxygen to the 

working muscles. Most of this oxygen is 

used to produce energy for muscular 

contraction. Any activity that continuously 

uses large muscle groups for 20 minutes or 

longer taxes these systems. Because of this, 

a wide variety of training methods are used 

to improve cardio respiratory endurance. 
[‎11, 

‎12]
 

 Physical fitness is required not only 

by athletes for better performance, but also 

by non-athletes for maintenance of a healthy 

body and healthy mind fitness is generally 

considered to have five components: aerobic 

capacity, muscle strength, muscular 

endurance, flexibility, and body composition 

hence, when physical fitness is tested, the 

functional status of all these systems is 

actually being checked . This is the reason 

why physical fitness is nowadays considered 

one of the most important health markers, as 

well as a predictor of morbidity and 

mortality for cardiovascular disease (CVD) 

and for all causes in the recent decade. A 

decline in physical activity among college 

students has been observed recent studies 

indicate that almost half of the U.S. college 

student population does not participate in 

moderate or vigorous physical activity. 
[‎13-‎15] 

S Koley et al. (2006) conducted a 

study in Amritsar, Punjab to see the 

difference between the Cardiorespiratory 

and other parameters in the collegiate 
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population & concluded that the populations 

which belongs to male gender and involved 

in the physical activity do have higher 

cardiorespiratory fitness and hence less 

chances of Cardio-Vascular disease. 
[‎16] 

Peter et al. (2010) examined Trends 

in body fat, body mass index and physical 

fitness among male and female college 

students. A high physical fitness level in 

childhood and adolescence is associated 

with more favorable health-related 

outcomes, concerning present and future risk 

of obesity, cardiovascular disease, skeletal 

health and mental health, which highlights 

the need to include physical fitness testing in 

health and/or educational monitoring 

systems, vigorous physical activity (aerobic 

fitness) is closely associated with increase in 

maximum oxygen consumption 

(VO2max,ml/kg/min) previous researches 

examining aerobic fitness levels in African 

Americans had led to conflicting results. 
[‎17]

 

In the recent time lot of stress have 

been placed over the measurement of the 

cardiorespiratory endurance and different 

methods to measure the same have been 

devised. Some of the very commonly used 

tests are queens College Step Test, 1 Mile 

Jog Test, Bruce Test, Conconi Test, 1 Mile 

Walk Test/ Rockport Test and many more 

are in the line to join. 1 Mile Walk Test/ 

Rockport Test have gained the popularity 

because of its user friendly, economic, 

feasibility, and easy calculations. 
[‎18]

 

Fewer studies have been conducted 

in India to see the gender based difference in 

the cardiorespiratory fitness and much 

useful information have been gained from 

them. The present study is also an attempt to 

understand how the gender and other such 

related factors affect the overall 

cardiorespiratory endurance of a person. 

 

MATERIALS AND METHODS 

A total of 50 subjects were taken for the 

study and assigned to the following groups 

depending upon gender- 

Male Group & Female Group: consisted 

of 25 members each fulfilling the inclusion 

criteria that included willingness to 

participate in study & any gender between 

18-25 years.  

Sampling Method: Convenient Sampling. 

The subjects were allocated to different 

groups depending upon their gender. 

Materials used in the study were Written 

Informed Consent Form, Assessment Form, 

Pulse Oximeter, Stop Watch, Even Ramp of 

1.6 Km, Weight machine & Steadometer. 

Group allocation: Depending upon the 

gender, subjects were allocated to either 

Group A or Group B. 

Procedure: A pre-participation evaluation 

was carried out to find the descriptive 

demographic data, history of any exclusion 

criteria and all were evaluated for the 

baseline data of Heart rate, Respiratory Rate, 

Blood Pressure, Body Mass Index (BMI) 

and Blood Pressure prior to starting of the 

Rockport Test. 

1 MILE WALK TEST (ROCKPORT 

TEST): 
[‎19,‎20] 

1 Mile Walk Test (Rockport Test) is one of 

the most commonly used tools to measure 

the cardiorespiratory fitness of persons with 

sedentary lifestyle. It is used to assess the 

aerobic capacity of the normal subjects as 

well as of the patients having cardiac and 

respiratory disorders. In performing the 

Rockport Walking Test, 1 mile (1.6 Km) is 

walked (no jogging) as fast as possible on a 

level surface. The subjects were asked to 

wear appropriate clothing and shoes and 

perform 5-10 min light stretching before 

commencing the walk. It is important that an 

even pace be maintained throughout the 

walk, but that the pace is as fast as possible. 

A heart rate and Respiratory rate is obtained 

immediately at the end of the walk in sitting 
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position as well as the time for walking the 1 

mile in minutes and fractions of minutes.  

VO2max is computed using the formula- 

VO2max (ml/kg/min) = 132.853 – 

(0.0769*weight) - (0.3877 * age) + (6.315 * 

gender) - (3.2649 * mile walk time) - 

(0.1565 * ending heart rate) 

Where: Gender = 1 for male, 0 for female 

Weight = pounds, Mile walk time = minutes 

and fractions of minute (14:30 = 14.5 min). 

 

RESULTS 

The results of the presented study 

were assessed using SPSS version 16.0 

(Trial Version) and Microsoft Excel. All 50 

subjects completed the 1 Mile Walk Test 

and 2 assessment sessions. All the subjects 

completed the 1 Mile Walk Test, and there 

were no reports of study-related adverse 

events.  
 

Table 1.1 Age Distribution of the Subjects in years 

Group Mean ±SD 

Group A  19.93 1.28 

Group B  19.67 1.91 

 
Table 1.2: Weight in KG of the Subjects in KG 

Group Mean  ±SD 

Group A 59.67 8.449 

Group B 50.27 11.847 

 

Table 1.3: Height of the Subjects in cms 
Group MEAN ±SD 

Group A  173 5.916 

Group B  158.2 6.394 

 

 
Graph 1.1 Mean Age of subjects in Years 

 
Graph 1.2 Weight of subjects 

 

 
Graph 1.3 Height of subjects in cms 

 

Table 1.4 Baseline Heart Rate per Minute of subjects 

Group Mean HR per Min ±SD 

Group A  88.6 13.9 

Group B  84.2 9.09 

 

 
Graph 1.4 Baseline Heart Rate per Minute of Subjects 
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Table 1.5 Baseline Respiratory Rate per Minute of subjects 

Group Mean HR per Min ±SD 

Group A  18.27 4.07 

Group B  22.73 2.96 

 

 
Graph 1.5 Baseline Respiratory Rate per Minute in Subjects 

 
Table 1.6- VO2 max score of 50 subjects 

       GROUP MEAN MEDIAN ±SD p VALUE 

GROUP A 53.96 53.01 5.44 0.001 

GROUP B 44.88 45.59 5.22 

 

 
Graph 1.6- VO2 Max Score 

 

Mann- Whitney U test was applied for 

between group comparison of Group A and 

B. Group A VO2 score was significantly 

higher than Group B.  

 
Table 1.7 Borg RPE score of 50 subjects 

GROUP MEAN MEDIAN ±SD p VALUE 

GROUP A 11.4 11 1.68 0.001 

GROUP B 13 13 1.41 

 

 
Graph 1.7 Borg RPE Score between Groups 
 

The above findings suggest that there 

is statistically significant difference between 

the both the groups. Hence, Null hypothesis 

was rejected and it was concluded that there 

was significant difference between the 

Cardio-Respiratory in young college going 

males and females using 1 Mile Walk Test 

(Rockport Test). 

 

DISCUSSION 

The major finding of the study is that 

Group A is superior to Group B on VO2 

Max and Borg Scale and hence are supposed 

to have better cardiorespiratory fitness than 

female population in the study. 

The reason behind the difference in 

cardiorespiratory fitness among males and 

females is mainly due to physiological and 

anatomical variations in both the genders. 

Endocrine changes during puberty bring 

secondary sexual development, cognitive 

change, increases in growth velocity, and 

dramatic change in body composition. 

Several studies, using children and 

adolescents samples, have demonstrated 

differences between boys and girls in 

cardiorespiratory fitness, our results, by 

showing that girls had lower of VO2max 

than boys; seem to reinforce the mentioned 

studies. There was a negative effect of age 
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in VO2max, indicating that older 

adolescents seem to present lower values in 

cardiorespiratory fitness. The explanation 

for this trend may be that younger 

individuals tend to be more active and less 

inactive. In boys, removing the effect of 

%BF and the age by ethnicity interaction, a 

non-significant slope in the relationship of 

VO2max with age was positive, indicating 

that older boys presented higher values in 

VO2max, which again reinforces the results 

of other studies. The differences in VO2max 

with age may be due to the rapid decline in 

physical activity in girls during adolescence. 

Regarding body composition, the author 

indicates that the age is a factor that affects 

gender differences because; although 

differences in childhood exist they are 

stable, increasing in adolescence with boys 

presenting a gain of muscle and bone mass. 
[‎21-‎24] 

Many such pieces of literature are 

available which focuses over the 

cardiorespiratory fitness difference among 

athletes of different gender. In the present 

study non athlete students or the students 

falling in the category of recreational players 

were included.  The findings of the present 

study is similar to the one found by 

Bandyopadhyay et al. in which he concluded 

of males having better cardiorespiratory 

fitness than females. Same were the findings 

of Fox et al., 1973; Das and Bhattacharya, 

1995; Kline et al., 1987; Mcardle et al., 

1972. But the values of VO2max obtained in 

both sexes is comparatively low indicating 

that the studied population have lower 

aerobic capacity and poor physical fitness in 

respect to Caucasians, Kurds, Yemenites, 

Europeans, Africans, Japanese, young 

population of Denmark and Americans. 
[‎25-

‎28]
 

Measurement of the maximum 

amount of oxygen your heart and lungs can 

deliver to your working muscles. It is the 

best way to judge a person's cardiovascular 

fitness. For men and women, VO2 max 

differs. Absolute VO2 max is, on average, 

40 percent greater in a man than a woman, 

according to the book "Exercise Physiology" 

by Brooks, Fahey and Baldwin. Even when 

measuring relative difference, when taking 

into account body weight, men have a 20-

percent greater VO2 max. 
[‎29] 

The whole of the study suggest that 

males stand superior to females in regard of 

cardiorespiratory fitness despite of following 

equivalent daily routine and not being 

involved in any sort of sporting activity. The 

human physiology plays a crucial role in 

producing such changes. 

 

CONCLUSION 

All the subjects were similar at the 

baseline in terms of vitals and other 

parameters. After completion of 1 mile walk 

test all the subjects were assessed for their 

VO2max and Rate of Perceived Exertion 

(RPE) on Borg scale. There was statistical 

significant difference between the above 

mentioned parameters. Thus, it can be 

concluded males stands superior to females 

in terms of cardiorespiratory fitness. 
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