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Abstract

Training at altitude is the study that brings the athletes from the sea level to a higher
atitude for short or long training periods in order to study the effects of adaptation of
their bodies such as hemoglobin production and red blood cell content. As the
hypoxic dose emerges as a key factor of erythropoietin adaptations, selection of the
appropriate altitude and duration of the stay or training period are important factors.
Studies to improve soccer performance have often focused on technique and tactics at
the expense of physical resources such as endurance, strength, and speed. The atitude
training is the potent method that may use to improve the performance and ability of
athletics.

Objectives: For these reasons, in our research, we mainly focused on studying and
comparing the results of training at altitudes that affect hematological variables and
physical fitness. This research also aimed to investigate the effects of natural atitude
training supplemented with intermittent hypoxic training (IHT) and iron
supplementation on heart rate variability (RMSSD, LF, HF LF/HF ratio), body
composition in and blood lactate concentration in soccer players.

Methods: The forty volunteer soccer players were divided into four groups to
investigate the effects of iron supplementation in both altitude and sea level training
athletes. The first group, the sea-level training (ST;N=10), the second group, Sea
level training with iron supplementation (SI;N=10), group, the third group altitude
training (AT;N=10) and lastly the fourth group. Altitude training with iron
supplementation (Al;N=10). All athletes were matched on their soccer ability.
Training soccer program in eight weeks similarly all group. This study was conducted
at the two stations; the atitude group was trained Khonkaen University observatory
on Chulaporn Dam, Chaiyaphum province which is 852 m high above the sea level
plus simulate altitude which is about 3,300 meters above the sealevel, sealevel group
was trained at Nakhonratchasima Ratchabhat University Stadium, Nakhonratchasima
province which is about 123 meters above the sea level.

Results: There was a significantly increased (p<0.05) in EPO in Al (31.7£29.4), AT
(14.8+11.0) greater than ST (4.8+14.2) groups following 8 week atitude training,
Red blood cell significantly increased (p<0.05) in Al (3.0£2.8), AT (2.8£2.8)
compared ST (-1.8+4.1) groups following 10 week altitude training. By day 14 post



camp, RMSSD and HF increased substantially in the AT group (10.7+ 55.6 ms and
12.4 + 96.5 ms?) compared with ST group (53.0 + 53.0 ms and -54.8 + 106.3 ms?), +
90% CL. Percent body fat were substantially reduced in all groups compared to their
baselines (AT=18.4, 14.9%; Al=17.5, 14.8%; ST=18.9, 16.1%; SI=17.0, 14.3%)
mean £SD. By day 1 post camp, blood lactate concentration showed higher level in
both altitude training groups (AT and Al) compared to baseline. However, sea-level
groups (ST and Sl), blood lactate concentration significantly decreased in al day 1
and day 14 post camp.

Conclusion: Our data strongly suggested that training at altitude significantly
enhanced some hematological variables and physical performances in soccer players.
The eight weeks of living and training at low altitude with 15 min daily of IHT
improves heart rate variability important to autonomic nervous system especially
parasympathetic function improvement. These changes may influence training ability
for soccer playersand may lead to win in match competition.
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