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Abstract  
 

The purpose of the study was to find out the influence of different altitude training on VO2max and stress. Forty-five male 

middle distance runners studying in various colleges around Kodaikanal Town, Dindigul District, were selected and divided 

into three equal groups (n = 15), in which group - I underwent low altitude (sea level) training, five days per week for 

twelve weeks and group II underwent moderate level altitude training and group – III acted as control which did not 

participate any special training apart from their regular activities. The subjects were tested on selected criterion variables 

such as VO2max and stress at prior to and immediately after the training. For testing the VO2max, Cooper’s 12 minutes 

run/walk test result was taken and a formula recommended by Cooper was applied, and for stress, Girdano and Everly 

Stress Scale was used. The Analysis of Covariance (ANCOVA) was used as statistical tool to find the training effect 

difference between three groups. Since there were three groups involved in this study the ScheffẻS test was used as pos-

hoc test. The result of the study shows that the VO2max was improved and stress level was decreased significantly for the 

training groups when compared with the control group. The result of the study also shown that there was no significant 

difference occurred between the experimental groups, such as, low altitude and moderate altitude training groups.  
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INTRODUCTION 
More than ever, people are aware of how 

altitude affects the human body, especially in relation to 

exercise. More studies than ever before are being 

conducted on the many physiological effects of altitude 

on the body, particularly as it relates to athletes who train 

and compete at altitude [2-9]. 

 

A series of metabolic and musculocardio-

respiratory adjustments that impact oxygen transport and 

consumption are triggered by acclimatisation to ambient 

hypoxia. Even better, achieving peak levels of physical 

performance at altitude requires having been born and 

reared at an altitude; yet, there is now conflicting 

scientific data to support these effects after returning to 

sea level [1]. 

 

To reap the benefits of explosive movements 

and both aerobic and anaerobic metabolism, elite athletes 

often undertake altitude training, which lasts for two to 

four weeks [10]. The most well-liked training method 

used by elite athletes is the tried-and-true continuous 

exposure to natural or artificial altitude, sometimes 

referred to as "live high-train high," in which athletes live 

and train at a terrestrial altitude (i.e., 1800-3300 m.a.s.l.) 

[11]. The enhancement of anaerobic capacities, such 

maximum or explosive strength, remains a contentious 

issue. Although the effects of hypoxic erythropoietin on 

aerobic capabilities are widely recognised [12], there is 

still significant debate over the most efficient ways to 

optimise anaerobic attributes such as maximum or 

explosive strength. Altitude training is a common 

strategy used by competitive endurance athletes to 

improve their performance at sea level [13]. 

 

Despite several controlled studies that indicate 

no group gain in sea-level performance after living and 

exercising at altitude, there are numerous anecdotal 

anecdotes that suggest a broad variation in performance 

following a traditional altitude training camp [14, 15]. 

We have previously demonstrated that part of the 

variability in performance at sea level following altitude 

training can be explained by a high incidence of iron 

insufficiency among experienced athletes [16]. 

 

https://saudijournals.com/jaspe


 
 

Mr. R. Rohin Kumar Reddy & M. Kalimuthu, J Adv Sport Phys Edu, Nov, 2024; 7(11): 258-261 

© 2024 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                           259 

  
 

Athletes, military personnel, climbers, and 

others who partake in high-intensity physical training 

report improved muscle function following two to three 

weeks of continuous elevation [17]. While remaining at 

an altitude may result in negative outcomes such as 

isolation due to a lack of accommodations and safety 

support [18], a rise in stress or oxidative stress [19], 

disturbed sleep [20], and general discomfort or boredom. 

On the other hand, IAE (Intermittent Altitude Exposure) 

eliminates or minimises these losses every day, 

suggesting that a different exposure to altitude or 

hypoxic conditions would be more bearable [21]. 

 

In order to perform better when they return to 

lower altitudes, elite athletes from a variety of sports 

frequently train at high elevations. An increase in 

circulating erythropoietin concentration brought on by 

hypoxia-inducible factors increases the quantity of red 

blood cells and their capacity to deliver oxygen at high 

elevations with low atmospheric pressure and low 

oxygen concentrations [22, 23]. 

 

One research found that after seven days of 

basic training and five days of intermittent training at 

2315 m, athletes' exercise capacity and VO2max 

considerably increased. Furthermore, the improvement 

was larger than that of participants who trained at low 

altitude [24]. In a different research, elite mid- and long-

distance runners who used a "Hi-Lo" training regimen 

trained in hypoxia for 14 hours per day (6 nights at 2500 

m, 12 nights at 3000 m) [36]. 

 

The critical function of stress and clarifies how 

it affects oxygen supply, energy use, and the delay of 

exhaustion during exercise. Furthermore, how the 

cardiovascular system can adapt to training stimuli, 

demonstrating the possibility of significant gains in 

endurance capacity through focused training 

interventions. [30, 31]. 

 

MATERIAL AND METHODS 
In this study it was aimed to find out the impact 

of different altitude training on VO2maxand stress. To 

achieve the purpose thirty male middle distance runners 

studying in various colleges Kodaikanal around Dindigul 

District, Tamilnadu were selected as subjects. They were 

divided into three equal groups of fifteen each and such 

as one experimental group and one control group, in 

which the group I (n=15) underwent low altitude (sea 

level) training and group II underwent moderate level 

altitude training and group – III acted as control which 

did not participate any special training apart from their 

regular activities. 

 

For every training programme there would be a 

change in various structure and systems in human body. 

So, the researchers consulted with the experts and then 

selected the following variables as criterion variables: 

1.VO2max and 2 Stress. For testing the VO2max, 

Cooper’s 12 minutes run/walk test was administrated, 

and for stress, Girdano and Everly Stress Scale was used. 

 

Analysis of the Data 

Analysis of Covariance was used to determine 

the differences, if any, among the adjusted post-test 

means on selected criterion variables separately. The 

level of significance was fixed at .05 level of confidence 

to test the ‘F’ ratio obtained by analysis of covariance. 

 

Table 1: Analysis of Covariance and ‘F’ ratio for VO2max and Stress of Different altitude training Group and 

Control Group 

Variable Name Group Name 

Test ± S.D 

Exp. Group – I Exp. Group - II Control Group ‘F’ Ratio 

VO2 Max  Pre-test Mean ± S.D 43.56 ± 2.07 43.40 ± 0.73 43.37 ± 0.76 0.092 

Post-test Mean ± S.D. 44.56 ± 2.03 45.38 ± 1.79 42.98 ± 1.14 7.73* 

Adj. Post-test Mean  44.446 45.421 43.051 16.36* 

Stress (Points) Pre-test Mean ± S.D 22.60 ± 1.06 22.27 ± 1.16 23.00 ± 1.07 1.68 

Post-test Mean ± S.D. 21.08 ± 1.09 20.07 ± 1.94 23.53 ± 0.98 24.52* 

Adj. Post-test Mean  21.016 20.318 23.268 23.65* 

* Significant at .05 level of confidence. (The table value required for significance at .05 level of confidence with df 2 and 

42 and 2 and 41were 3.21 and 3.23 respectively). 

 

Table – 1 shows that pre-test means ‘f’ ratio of 

different altitude training group and control group on 

VO2max was 0.092, which is insignificant at 0.05 level 

of confidence. The post- and adjusted post-test mean ‘f’ 

ratio value of experimental group and control group was 

7.73 and 16.36 which was significant at 0.05 level of 

confidence. The pre-testmeans ‘f’ ratio of different 

altitude training group and control group on stress 

was1.68, which is insignificant at 0.05 level of 

confidence. The post- and adjusted post-test mean ‘f’ 

ratio value of experimental groups and control group was 

24.52and23.65, which was significant at 0.05 level of 

confidence. 

 

Further to determine which of the paired means 

has a significant difference, ScheffĕS test was applied as 

post-hoc test. The result of the follow-up test is presented 

in Table - II.  
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Table II: Scheffĕ S Test for the Difference between the Adjusted Post-Test Means of VO2 Max and Resting pulse 

rate among Experimental Groups and control group 

Adjusted Post-test Mean Difference on VO2 Max 

Experimental Group – I Experimental Group- II Control Group Mean Difference CI 

44.446  43.051 1.395* 1.057 

44.446 45.431  0.975 1.057 

 45.431 43.051 2.370* 1.057 

Adjusted Post Mean Difference on Stress 

21.016  23.268 2.250* 1.10 

21.016 20.318  0.698 1.10 

 20.318 23.268 2.948* 1.10 

* Significant at 0.05 level of confidence. 

 

Table - II shows that the corrected post-test 

mean differences in VO2max between experimental 

groups I and II and the control group were 1.395 and 

2.370 respectively, respectively, and were significant at 

the.05 level of confidence. However, a mean difference 

of 0.975 was discovered between experimental groups I 

and II, which was insignificant. Table - II also shows that 

the corrected post-test mean differences in stress 

between experimental groups I and II and the control 

group were 2.250 and 2.948 respectively, respectively, 

and were significant at the.05 level of confidence. 

However, a mean difference of 0.698 was discovered 

between experimental groups I and II, and this difference 

was not statistically significant. The results of the study 

indicate that VO2 max is significantly increased and 

stress level has decreased by training at sea and moderate 

level altitudes. The result of the study also indicates that 

there was an insignificant difference between the training 

groups on selected criterion variables. 

 

CONCLUSIONS 
The aim of the study is to find out the effect of 

different altitude trainingon VO2max and stress in 

middle distance runners. The twelve weeks training 

programme improves the VO2 max and decrease the 

stress significantly when compared with the control 

group. Findings of Subramani and Chelladurai (2019), 

[32], and Farswan and Yadav, (2020) [33], supports the 

results of the present study, in which the VO2 max was 

significantly increased after the training at different 

altitude level.The stress significantly decreased after 

different altitude training was in accordance with 

Stellingwerff, T. et al., (2019) [34], and Subramaniand 

Chelladurai (2016) [35]. 
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