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Abstract
Introduction. The aim of our work was to study the effect of natural hypoxia applied by elite athletes in the course of common
training. Data analysed in this paper were collected during joint Russian-Chinese research on the training of elite athletes, who
were members of the Russian national team (8 male biathletes, B-team) and 2016 Chinese Olympic team (12 female rowers, Rteam). Material and methods. The study was held in the preparatory period, which lasted 4-5 months. The preparatory period
in each team was divided into two stages. In the R-team, in the first stage, a training camp was organised at sea level (SL) (200
m, 57 days), and in the second stage, an altitude camp (AC) was held at 2,280 m (40 days). In the B-team, in the first stage, two
training camps were held: the first one at 1,100 m (AC, June-July, 19 days) and the second one, a sea level camp (SLC), at 140 m
(July-August, 31 days). Thus, the second control test was preceded by 31-day-long training at SL. In the second stage (SeptemberOctober), three training camps were held: the first one at 1,100 m (AC, 19 days), the second one at 150 m (SLC, 13 days), and the
third one at 1,100-2,800 m (AC, 11 days). Both teams underwent three control tests: prior to the first training stage, at the end of
the first training stage, and 6-8 days after the end of the second training stage. All control tests were performed at SL. Results.
Monitoring of elite athletes’ training in the preparatory period showed positive changes in physical preparedness in both groups.
However, we found that those positive changes might not be related to an additional effect of natural hypoxia. Conclusion. Our
study has shown that rational and well-balanced planning according to training goals is the key factor in improving general and
specific athletic preparedness.
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Introduction
Altitude or hypoxic training has been adopted by elite athletes in their training programmes all over the world and has
been proven to be effective. However, sport specialists are still
discussing various issues related to training at altitude. The results of multiple investigations on the effects of altitude training
on athletic performance in elite athletes have been reviewed in
previous studies [1-11].
Many sport scientists have reported that training under
natural or artificial hypoxia enhances endurance performance
through the influence of specific factors. Nevertheless, a thorough analysis of relevant studies has shown a lack of valid data
related to the positive effect of hypoxic training on top sport results [6, 7]. There are several factors which may be responsible
for this phenomenon:
First of all, even when statistics show no valid positive alterations in an experimental group compared with a control
group, explaining the results can be much more complicated.
For instance, if 10 athletes performed similar hypoxic training,
it might have been very effective for 2-3 of them and exerted a
negative effect on the other 2-3 persons, while 4-5 athletes demonstrated insignificant positive changes in performance tests [1,
8].
Many unforeseen factors may influence sport performance
outcomes, which makes the results of comparative studies less
reliable [12].
Positive changes have been observed in the respiratory and
cardiovascular systems after training at the altitude of 2,200-

2,500 m, while to improve local factors, training should be held
at an altitude of up to 3,100 m (provided training is of maximal and submaximal intensity). However, even top athletes can
hardly reach the maximal intensity of muscular contraction in
sport-specific exercises at such an altitude. Consequently, prolonged training in that regimen hampers athletic performance
[2, 5, 6].
Uniform training loads and identical characteristics of subjects are crucial issues in any study in sport science. These requirements are unrealistic when we study elite athletes preparing for athletic competitions.
Furthermore, many hypoxia-induced adaptive changes in
the human organism are similar to those resulting from sealevel athletic training. Thus, it is very difficult to distinguish the
effect of altitude training on sport performance in elite athletes.
Such a complex task cannot be solved with the help of statistical
techniques.
In light of the above, the aim of our work was to study the
effect of natural hypoxia applied by elite athletes in the course
of common training. Data were collected during joint RussianChinese research on the training of elite athletes, who were
members of the Russian and Chinese national teams.
Methods
Subjects
The participants of the study were 12 female rowers from
the 2016 Chinese Olympic team (R-team) and 8 male biathletes
from the Russian national team (B-team). All the athletes regularly participated in the World Cup and domestic competitions
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