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1. INTRODUCTION:  
 Cardiorespiratory endurance is one of the most acknowledged health related indicators and is   major parameter 

for the same. Cardio-respiratory fitness (CRF) is defined as the capability of our respiratory and circulatory system to 

supply the demanded oxygen to the muscles mitochondria for energy production during physical activities and exercises. 

CRF is a predictor of several health markers, such as cardio-metabolic health, premature CVD, and mental well-being. 

Furthermore, over the last six decades, CRF levels have decreased globally, including in India. While the reasons for 

this decline are not yet fully understood, it may be due to factors such as increased sedentary time, reduced levels of 

moderate to vigorous physical activity, an increase in obesity rates, and social and economic changes.[1] CRF can be 

directly measured as maximal oxygen consumption (VO2max), or estimated from peak work rate achieved on a treadmill 

or cycle ergometer or through non-exercise algorithms. While measured VO2 is more accurate, estimated CRF derived 
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from peak work rate is more commonly used, especially in epidemiological studies involving large populations. Both 

measured and estimated CRF have been found to be highly predictive of health outcomes in numerous studies.[2] 

The World Health Organization points out that decrease in amount of physical activity has become the fourth most 

important risk factor for global mortality, more than 2 million deaths happen due to lack of physical activity.[3] The 

research on cardiorespiratory endurance provides crucial information for developing effective exercise and lifestyle 

recommendations for individuals looking to maintain or improve their cardiovascular health. Therefore, there is strong 

need for study of cardiorespiratory parameters in young adults of different ages. The study aims at identifying the level 

of cardiorespiratory endurance among young adults. The purpose of the study includes creating awareness among the 

participants about the importance of cardiorespiratory fitness and effects. 

 

2. MATERIALS AND METHOD:  
A sample size of 98 individuals fulfilling the inclusion and exclusion criteria were selected. Entire procedure of test and 

 research was explained to the individuals. Written Consent of each individual was taken. Demographic data was 

collected from the selected participants. Identities of the participants were kept confidential, with participants being 

assigned an identification number based on the order of survey submission. Two tests were used to measure cardio 

respiratory endurance:   I. 3-minute step test            II. Coopers test 

Each participant performed both the tests. Both test for same individual were not performed on the same day. After 

collecting data from 98 participants, statistical analysis was performed in terms of the objectives of this study using 

Microsoft Excel and SPSS software version 22. 

In 3- min step test, participant was asked to step up and down on 12-inch stepper in up-up- down -down manner for 

continuous 3 minutes with the metronome set on 96bpm.  

 

Pulse rate was measured at 4 different time.  

i. Resting pulse rate.   

ii. Measurement just after compilation of test within 5 seconds.  

iii. After 1 minute of rest.  

iv. After 2 minutes of rest.  

 

 
Figure 1. Participant performing 3 min step test. 

 

In coopers test, participants were asked to run on 400m track for 12 minutes and total number of lapses were counted 

and total distance covered was measured and recorded. They were encouraged to walk for 5 -10 minutes after the test 

was completed for proper cooling down. 
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Figure 2. Cooper’s test track 

 

 

 
Figure 3. Participant performing cooper’s test. 

 

  

3. DISCUSSION: 
 The results of our study showed that only a small proportion of females (2%) had excellent CRF, while the 

majority (34.8%) had below-average to poor CRF. These findings are consistent with previous research, which has 

shown that cardiorespiratory fitness tends to decline with age, and is lower in females compared to males.[4,5] 

 The findings of our study reveal that when the cardiorespiratory endurance of females when assessed using 

Cooper's test, only 8.2% of the female participants were found to have a below average CRF while 91.8% of the female 

participants had a poor CRF. This data suggests that there is a significant proportion of young adult females in Delhi 

who have poor cardiorespiratory endurance, which is a cause for concern. 

 The present study found a high prevalence of poor cardiorespiratory endurance among young adult females in 

Delhi. The high prevalence of poor cardiorespiratory endurance among females is a cause for concern, and highlights 
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the need for interventions to improve their cardiorespiratory endurance. Physical activity has been found to be 

significantly associated with cardiorespiratory endurance among young adults.  

 Our study found that only 4.1% of the males had excellent cardiorespiratory fitness, while 28.6% had below-

average to poor CRF. Cardiorespiratory endurance is a crucial component of overall fitness, and its assessment is 

essential to understanding an individual's health status.  

 The results of this study are consistent with previous studies as a study conducted by Zhang et al in China found 

that only 9.4% of the participants had excellent cardiorespiratory fitness, while 42.7% had poor cardiorespiratory 

fitness.[6] The results of our study indicate that a significant proportion of young adults in Delhi have poor 

cardiorespiratory endurance. Specifically, when males were assessed using Cooper's test, about 77.6% of the participants 

were found to have below-average CRF, while 22.4% of the participants had poor CRF. These results are consistent 

with past studies that have reported low levels of cardiorespiratory endurance among young adults in India. The 

sedentary lifestyle and lack of physical activity are major factors contributing to poor cardiorespiratory endurance. A 

study conducted in Delhi found that 84.3% of the participants led a sedentary lifestyle. Another reason for the low level 

of cardiorespiratory endurance among young adults in Delhi is the lack of awareness about the importance of physical 

activity and fitness. In a study conducted by Singh et al. in 2017, the authors assessed the level of knowledge and 

awareness about physical activity and fitness among college students in Delhi. The results of the study revealed that 

only 43.4% of the participants had adequate knowledge about physical activity and fitness.[7] 

 

4. RESULT:  
 This study found that the mean HR2 (3MST) of female participants was 104.83, which falls under the average 

category for cardiorespiratory fitness. The mean distance covered in Cooper’s test was 1254.48m, which falls under the 

poor category.  

 

Table  1- Mean data and standard deviation of female participants (n = 49). 

 

 

 

 

 

 

 

 

 

 

On the other hand, the mean HR2 (3MST) of male participants was 93.75, which falls under the above-average category 

for cardiorespiratory fitness. The mean distance covered in Cooper’s test was 1730.40m, which falls under the below-

average category. 

 

Table 2- Mean data and standard deviation of male participants (n = 49) 

 

 HR2 Distance (m) 

Mean 93.75 

(Above-average) 

1730.40 

(Below-Average) 

Std. Deviation 15.08 252.42 

Minimum 68.00 (best) 1080.00 

Maximum 126.00 2150.00 (best) 

 

Through in 3MST it was seen that among the female participants, 16.3% of the females were found to have a good HR2 

range showing a good cardiorespiratory fitness (CRF). 24.5% fell under the average category for CRF, while a major 

percentage (34.8%) had a below average to poor CRF. Only 2% of the females were found to have excellent CRF.  

 

 

 3MST 

HR2(bpm) 

Cooper’s Test Distance (m) 

Mean 104.83 

(average) 

1254.48 

(poor) 

Standard Deviation 14.91133 136.97721 

Minimum 66.00 (best) 930.00 

Maximum 140.00 1500.00 (best) 
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Figure 4: HR2 (3MST) variations among the female participants. 

 

Whereas in males HR 2 among the participants 18.4% of the males were found to have a good HR2 range showing a 

good cardiorespiratory fitness (CRF). 48.9% fell under the average to above-average category for CRF, while 28.6% 

had a below average to poor CRF. Only 4.1% of the males were found to fall under the excellent category for CRF.  

 

Figure 5: HR2 (3MST) variations among the male participants. 

 

 

 

 

 

 

 

 

 

 

 

 

34.8%

24.5%
2%

16.3%

22.4%

HR2 RANGE

>110 (Below average to poor)

100-110 (Average)

60-70 (Excellent)

80-90 (Good)

90-100 (Above average)

14.30%

14.30%

22.40%
26.50%

18.40%

4.10%

HR2 RANGE

>110 (Poor)

100-110 (Below-average)

90-100 (Average)

80-90 (Above-average

70-80 (Good)

60-70 (Excellent)

Table 3: Comparison b/w males and females using cooper’s test 

 

 

Distance (m) 

Total <1500 <1600 1500-1799 1600-2199 

Gender Male 0 11 0 38 49 

Female 45 0 4 0 49 

Total 
45 11 4 38 98 
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When CRF of females was assessed using cooper’s test, only 8.2% of the participants were found to have a below 

average CRF while 91.8% of the participants had a poor CRF when assessed using cooper’s test. Whereas in males, 

only 77.6% of the participants were found to have a below average CRF while 22.4% of the participants had a poor CRF 

when assessed using cooper’s test. 

 

5. LIMITATION OF THE STUDY: 
 The level of physical activity of the participants was not assessed during the performance of the tests. The 

sample size used in the study is relatively small, consisting of only 98 participants. This small sample size may not be 

representative of the entire population of young adults in Delhi, which could affect the generalizability of the study's 

findings. 

 

6. SCOPE FOR FUTURE RESEARCH: 
 The current study may have shown that there is a lower level of cardiorespiratory endurance among young 

adults in Delhi. However, future studies can explore the lifestyle factors that contribute to this. Since Delhi is an urban 

area, future studies can also investigate the differences in cardiorespiratory endurance between young adults in urban 

and rural areas. This could provide insight into the role of the environment and physical activity levels in determining 

cardiorespiratory endurance. 

 

7. CONCLUSION  
 Our study shows that cardiorespiratory endurance of both male and female is significantly low but in comparison 

between both genders, males have average cardiorespiratory endurance in respect with normative data and were found 

to perform better than females. The study represents a significant public health problem because low cardiorespiratory 

fitness during adulthood tends to affect daily activities, and adults with poor CRF are at an increased risk for chronic 

disease morbidity and mortality.  

 Therefore, there is strong for implementing more and more interventions for improving CRF. This may also 

include creating awareness among the population about the importance of cardiorespiratory fitness and its possible 

effects. 
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