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Introduction

Cardiac rehabilitation is a cornerstone of secondary

prevention after myocardial infarction, aiming to restore

exercise capacity, improve cardiovascular function, and 

enhance quality of life.



13.10.2025

Introduction
While conventional training protocols in Poland include 22 

training sessions in normoxic conditions, recent research has

explored the potential benefits of integrating normobaric hypoxia

simulating altitudes of 2000 to 3000 meters above sea level into

endurance training.

Aim of the study

Assesment of the impact of 22 day endurance training under

normobaric hypoxic conditions, while simulating altitudes of 

2000m and 3000m, on excercise tolerance, cardiac function and 

selected hematological parameters in men after myocardial

infarction
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The following question was presented:

• Which hypoxic conditions (2000 or 3000 meters above sea level) 

during which interval training was performed on a cycle ergometer

proved to be the most effective in terms of exercise test results

and echocardiographic parameters of the heart?

Criteria for participation

• History of uncomplicated myocardial infarction, at least 4 weeks after
the event

• Men aged 35–75 years

• Eligibility for cardiac rehabilitation according to model A (≥7 MET)

• Informed consent to participate in the study

• No active inflammatory diseases or other uncontrolled non-cardiac
conditions
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Methods

- Participants: 71 people

- Groups:

- normoxia (control) 22 training sessions using an interval training

on a cycloergometer

- hypoxia (2000m)

- hypoxia (3000m)

Methods

• Training program:
- adaptation to the oxygen levels for 30 minutes before, and after
training
- resistance according to results of a stress test, then individually
selected
- 22 training sessions
- general endurance and resistance training with cycle ergometer
- based on Polish Society of Cardiology recommendations
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Methods

• Assessment before and after the training program:

- cardiopulmonary stress test CPET (75% HRmax)

- echocardiography

- blood parameters test (morphology, fibrinogen, cythokine TNFα

and interleukine IL 1β and IL10)

- blood saturation

• All patients had a water bottle for 
rehydration
• Blood saturation and blood pressure were 

monitored before adaptation, after 
adaptation and after training
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Researches took place in the laboratory of
monitoring the physical effort and in a cabin of
artificial hypoxia at the Academy of Physical
Education in Katowice (Poland)

Results
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Results of 
cardiopulmonary stress 
test (CPET)
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Results of 
blood tests

Results of echocardiography
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Blood saturation
Normoxia
After 30 minutes of adaptation
Right after training

Training under normobaric hypoxia
leads to a drop in blood oxygen
saturation - the higher the simulated
altitude, the lower the saturation. 
Still, values remained within safe
physiological limits.
The decline is still within a tolerable
range, but shows greater stress on 
oxygen delivery.

2000m a.s.l.

3000m a.s.l.

Conclusions

• Comparing the effects of both hypoxic trainings, higher
effectiveness was observed under conditions corresponding to an
altitude of 3000 m a.s.l.
• The hemodynamic parameters of the heart muscle changed

depending on the conditions in which the rehabilitation training
was carried out.
• Rehabilitation training conducted in different environmental

conditions over 22 days did not have a significant effect on 
changes in blood test results.
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Summary

• Patients are tolerating hypoxia on 2000m a.s.l. much better than
3000m, which allows us to increase the resistance for more
challenging training, leading to improvement in recovery.
• Increasing hypoxia level can be used as another training

progressing tool.
• Trainings conducted were without any unexpected accidents, and 

were beneficial for patients on every altitude.

Thank you for your attention!


