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Abstract: This study aimed to comprehensively evaluate the effects of intermittent hypoxic training
(IHT) on anaerobic performance in young, untrained men. Young men (n = 48) were randomly
divided into two training groups and a control group. The training groups performed the same
submaximal interval training (three times a week for 4 weeks) in normoxia (200 m asl) or in hypoxia
(IHT) (FIO2 = 14.4%). The workloads for the interval training corresponded to the intensity of the
ventilatory thresholds determined in a graded test. Participants performed a supramaximal all-out
sprint test in normoxia twice: before and after the training. Significant improvement in both absolute
peak power (p < 0.001; ES = 0.34) and relative peak power (p < 0.001; ES = 0.54) was noted after IHT.
Similar changes were not observed either after training in normoxia (p = 0.14 and p = 0.26, for absolute
and relative peak power, respectively) or in the control group (p = 0.34 and p = 0.51, for absolute
and relative peak power, respectively). Compared to baseline, there were no significant changes in
the absolute and relative mean power of either group after training. Intermittent hypoxic training
in young, untrained men can be effective in improving their peak power, but does not significantly
affect their mean power.

Keywords: hypoxia; interval training; anaerobic power; training; performance; Wingate

1. Introduction

Hypoxic training is considered one of the training methods that can effectively im-
prove sea-level performance. This training method is becoming increasingly popular
among elite athletes [1]. Several hypoxic training models are used in practice, and their
effectiveness is constantly being verified and their training methods optimized [2]. The
effects of hypoxic training on aerobic endurance are well described [3,4], and the reason
for the improvement in aerobic capacity (endurance performance) is primarily attributed
to improvements in hematological indices, i.e., an increase in erythrocyte count, blood
hemoglobin concentration or blood oxygen capacity [2]. Training in hypoxia also produces
beneficial non-hematological effects such as increased skeletal muscle mitochondrial den-
sity and fiber cross-sectional area, or an improved capillary-to-fiber ratio [4,5], enhanced
glycolysis [6] and improved buffering capacity [7]. These reported non-hematological ef-
fects of training in hypoxia suggest that hypoxic training may also be effective in improving
anaerobic performance. Previous studies on the effects of hypoxic training on anaerobic
capacity are scarce (compared to the number of studies on the effects of hypoxia on en-
durance performance) [1], and the data presented are inconclusive, and often contradictory.
Previous studies have reported both improvements in peak power [8,9], and no effect of
training in hypoxia on anaerobic performance [1,10]. The ambiguity in the effectiveness of
training in hypoxia is usually explained by the use of different hypoxic training models,
participant inclusion criteria, or the ‘dose’ of hypoxia [4]. One of the more currently popular
training methods is intermittent hypoxic training (IHT), whereby the athlete only trains
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under hypoxia (usually a few tens of minutes) and lives in normoxia. The advantage of this
method is that it does not interfere with athletes’ lifestyle, sleep and post-exercise recovery,
and that it is relatively low cost [11,12]. This form of training (IHT) is classified as part of
the ‘Live Low-Train High’ training model.

Many sports are combined (aerobic and anaerobic) in nature, so hypoxic training
may prove to be a universal training method used to improve not only aerobic but also
anaerobic capacity [13–15]. Typical anaerobic efforts rely on the alactic energy system
(ATP and phosphocreatine (PCr)) (up to 8–10 s of supramaximal exercise) and/or the lactic
(glycolytic) energy system (usually 20–90 s of supramaximal exercise) [16]. In analyzing
an anaerobic effort of supramaximal intensity lasting several tens of seconds, a number of
phases can be distinguished in it, which finally determine the sports result in competition. In
an ideal effort, after starting the effort from a stationary start, the athlete must reach maximal
power as quickly as possible (short time to reach maximal power), and the maximal power
itself must be as high as possible, determining the anaerobic alactic performance [17]. Once
maximal power is reached, as the exercise progresses, the key is to maintain maximal
power for as long as possible and to have the smallest possible power decrease per second
of exercise. A small drop in the power and fatigue rate indicate a high efficiency of
the glycolytic energy system and good anaerobic endurance [17]. During such an effort,
the athlete should perform as much work as possible, and the average power from the
entire effort should also be high. Thus, there are a number of parameters that characterize
anaerobic performance, and have practical applications in sports training. These parameters
are relatively rarely reported, and the authors of previous papers [1,9] have focused only
on maximal or mean power. The purpose of this study was to comprehensively determine
the effects of IHT on anaerobic performance in young healthy men. We hypothesized that
IHT can significantly improve both their peak and mean power.

2. Methods
2.1. Study Design

Forty-eight men volunteered to participate in the study. The main criterion for inclu-
sion was the absence of medical contraindications to high-intensity physical exertion. All
participants were healthy for the performance testing and training. Recruited men, prior
to the start of the intervention, participated in a medical examination to exclude medical
contraindications to participation in the study. The medical examination included an exer-
cise ECG and blood tests to exclude anemia or low hemoglobin and iron concentrations.
Another exclusion criterion was also any training (including hypoxia training or exposure)
performed in the 6 months prior to the beginning of the intervention. Participants were
randomly divided into three groups: group training in normoxia (200 m asl) (NT), group
training in in hypoxia (IHT) (FIO2 = 14.4%) and the control group (ctrl). Randomization
was based on the participant drawing a group (ctrl, NT, IHT). In each group there were
16 participants. Training groups performed the same submaximal interval training (3 times
per week for 4 weeks). The workloads for interval training corresponded to the intensity of
ventilatory thresholds. The participants performed a Wingate Anaerobic Test (WAnT) in
normoxia twice: before and 7–10 days after the training. Somatic measurements were taken
on the same day that the all-out test was performed. Habitual diet and physical activity
were assessed for each participant (Figure 1). The participants were instructed to maintain
their habitual diet and physical activity during intervention. Before the intervention began,
participants were familiarized with the all-out test procedure. They also performed a trial
supramaximal anaerobic all-out test. Participants had to abstain from eating 2 h before
testing, and were asked not to participate in any stressful exercise 24 h before the test. No
alcohol or caffeinated drinks were allowed before the tests. This study was approved by
the Bioethical Commission of the Regional Medical Chamber in Krakow, Poland (opinion
no. 47/KB/OIL/2022). The study was performed in accordance with the ethical standards
of the Declaration of Helsinki. All participants provided written informed consent after
being informed about the study protocol.
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2.2. Somatic Measurements

Somatic measurements took place on the first day of the study, and included a measure-
ment of body mass (BM), body composition and body height (BH). Body mass and body
composition were measured using a body composition analyzer (Jawon Medical, IOI-353,
Seoul, Republic of Korea). Measurements were taken in the morning, participants were
properly hydrated, and the participants’ feet and hands were degreased just before the mea-
surement. The body composition analysis involved the measurement of fat mass (FM), body
fat (%FAT) and lean body mass (LBM). For each participant their body mass index (BMI) was
calculated. A stadiometer (Seca 217, Hamburg, Germany) was used for BH measurement.
Body mass was measured to an accuracy of 0.1 kg, and body height to 1 mm.

2.3. Physical Activity and Diet

The long version of the International Physical Activity Questionnaire (IPAQ) was used
to assess the self-declared physical activity of participants [18,19]. The volume of activity
was computed by its energy requirements, defined in multiples of the resting metabolic
rate (METs), and scored in MET-minutes per week. The MET-minute was computed by
multiplying the MET score of an activity by the minutes performed. Participants were
instructed how to complete the questionnaire, and it was filled out in the presence of a
researcher, who clarified any doubts, if necessary. The data represent physical activity
before the training intervention.

Caloric intake was estimated using the Fitatu (Fitatu 3.37, Poznan, Poland) applica-
tion [20]. During the first week of the observation, participants kept food diaries for 7 days,
entering the type of food consumed and its volume or weight into the diary. Caloric intake
was presented as the number of kilocalories per week (kcal/week).

2.4. Training

The workloads (intensity) for interval training were individually determined by the
results of an incremental test, and corresponded to the intensity of ventilatory thresholds.

Participants performed the graded test on a cyclergometer (eBike, GE Health Care,
Chicago, IL, USA). The aim of this test was to determine individual training workloads in
relation to the first ventilatory threshold (VT1) and second ventilatory threshold (VT2). The
ventilatory thresholds were determined using the respiratory equivalents method [21,22].
The ramp protocol was used. After a 4 min warm-up at 60 watts, power was increased
by 15 watts/min, and the test was preformed until volitional exhaustion. The respiratory
indicators, e.g., oxygen uptake (VO2), carbon dioxide production (VCO2), pulmonary venti-
lation (VE), fractional concentrations of expired CO2 (%FECO2) and O2 (%FEO2), ventilatory
equivalent ratio for oxygen (VE/VO2) and carbon dioxide (VE/VCO2) were measured
using the breath by breath method (MetaLyzer 3R ergospirometer, Cortex, Leipzig, Ger-
many). The criteria for the determination of the ventilatory thresholds were as follows:
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for VT1—minimal level of FEO2 and VE/VO2; for VT2—maximal level of FECO2, minimal
level of VE/VCO2 and a non-linear increase in VE [21,22].

Interval training at submaximal intensity was performed on a cycloergometer (Wat-
tbike, Nottingham, UK) in a hypoxic chamber (Hypoxico, Bickenbach, Germany) (3000 m
above sea level, FIO2 = 14.4%), or in normoxia, and lasted 60 min. After a 6 min warm-up
with intensity at VT1, the participant performed 6 series of bouts of exercise in a pattern of
6 min of effort with the intensity at VT2, and 3 min of active recovery with the intensity at
VT1. Workouts took place at a room temperature of 21 ± 0.5 ◦C and humidity of 40 ± 1%.

2.5. Supramaximal All-Out Test—Wingate Anaerobic Test

The Wingate Anaerobic Test [23] was performed twice: before the first training session
and after the last training session (7–10 days). The supramaximal all-out sprint test was
conducted on a cyclergometer (E834, Monark, Vansbro, Sweden). The cyclergometer was
equipped with a rotation timer and connected to a computer. Software (MCE 5.1, JBA
Staniak, Warsaw, Poland) was used to calculate the following indicators: peak power (PP),
time to reach peak power (TTR-PP), peak power maintenance time (TM-PP), mean power
(MP), fatigue index (FI), power decrease (PD) and total work (TW). After the seat height
was set, a 5 min warm-up with a 90 W load was initiated, during which the participant
performed two (in the 3rd and 5th minute) maximal accelerations lasting about 5–6 s. After
the warm-up there was a 5 min passive recovery break and then the participant performed
an all-out test. The all-out test consisted of performing a 30 s sprint with a load equal to
7.5% of body mass. The participant’s task was to reach their maximal pedaling speed in
the shortest possible time from a stationary start [24], and then maintain it until the end of
the test. During the test, the participant was vigorously verbally encouraged to perform a
supramaximal effort. During the test, the participant had to be in a sitting position.

Compared to the original version of the WAnT the only difference here was the method
of starting the effort used in the test: in the original version of the WAnT, it was a flying
start, while in the version we used it was a stationary start, i.e., the participant waited in a
stationary position for the signal to start the test. This simulated the method of starting
used in real competitions, which is from a stationary starting position. At the same time, it
allowed us to measure additional parameters (e.g., TTR-PP), which are additionally helpful
in assessing anaerobic performance [25].

2.6. Participants

The study included 48 healthy young men, aged 19–26, who declared moderate
physical activity, performed up to 3 times a week. None of them were professionally
involved in sports.

2.7. Statistics

For each variable, the mean and standard deviation were calculated. The Shapiro–
Wilk test was used to test the data distribution and Levene’s test was used to assess the
homogeneity of variance. An ANOVA with repeated measures or one-way ANOVA was
used to detect the differences between groups, differences between the testing points
(change in time) and to assess the effect size (ηp2). The ANOVA analyzed the effect
of the main factors: group, training (change in time) and the interaction between the
two main factors. The effect size (ηp2) was interpreted as small (0.01), medium (0.06) or
large (0.14) [21]. If the AVOVA results were significant, the Tukey test was used for post hoc
analysis. In addition, if the results of the post hoc analysis were significant, an effect size
(ES) was additionally determined between baseline and post training using Cohen’s d. The
ES was interpreted as small (0.20), medium (0.50) or large (0.80) [ES] [26]. The STATISTICA
13 package (StatSoft, Inc., Tulsa, OK, USA) was used for statistical analysis. Differences
were considered significant when p < 0.05.

The sample size was determined a priori using G*Power version 3.1.9.7 (Dusseldorf,
Germany). The following options were selected in the software: test family = f tests; sta-
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tistical test = ANOVA-repeated measures, within–between interactions; type of power
analysis = computed required sample size—given α, power and effect size. Input parame-
ters into the software were as follows: effect size f: 0.25; α error probability: 0.05; power:
0.85; number of groups: 3; number of measurements: 2; correlation among measures: 0.5;
nonsphericity correction: 1.0). The required sample size was 16 participants per group
(total sample size = 48).

3. Results

The groups did not differ (f = 0.13, p = 0.88, ηp2 = 0.005) in self-declared physical
activity, which was 6376.5 ± 1881.3 MET-min/week (IHT), 6154.9 ± 2509.5 MET-min/week
(NT) and 6582.7 ± 2831.0 MET-min/week (ctrl).

Participants did not differ significantly (f = 0.16, p = 0.85, ηp2 = 0.01) in weekly
caloric intake (IHT: 20,707 ± 3656 kcal/week, NT: 21,233 ± 3352 kcal/week, ctrl:
21,291 ± 2434 kcal/week).

Participants did not differ significantly in body composition (Table 1). Moreover, nei-
ther body mass nor body composition changed significantly after the training intervention
(Table 1, [27]).

Table 1. Characteristics of participants (data are presented as mean ± SD) [27].

Variable Group Pre Post

Effect: Group Effect: Time Interaction
F F F
p p p

ηp2 ηp2 ηp2

Age
(yrs)

ctrl 22.9 ± 2.9 -

- - -NT 20.5 ± 1.0 -

IHT 21.5 ± 1.5 -

BH
(cm)

ctrl 178.9 ± 5.9 -

- - -NT 179.7 ± 5.6 -

IHT 182.0 ± 5.5 -

BM
(kg)

ctrl 75.8 ± 11.5 75.9 ± 11.7 0.55 0.07 0.71

NT 76.7 ± 8.3 76.9 ± 8.2 0.58 0.80 0.49

IHT 79.6 ± 10.4 79.2 ± 9.6 0.02 0.01 0.03

FM
(kg)

ctrl 14.3 ± 5.4 14.0 ± 5.2 0.07 3.20 2.44

NT 13.7 ± 3.9 13.8 ± 4.4 0.92 0.08 0.1

IHT 14.1 ± 4.5 13.0 ± 4.1 0.003 0.06 0.09

FAT
(%)

ctrl 18.3 ± 5.3 18.0 ± 5.0 0.35 3.27 2.25

NT 17.6 ± 3.9 17.7 ± 4.4 0.70 0.08 0.11

IHT 17.4 ± 3.9 16.3 ± 3.8 0.01 0.06 0.09

LBM
(kg)

ctrl 61.5 ± 7.3 61.9 ± 7.7 1.45 2.49 0.55

NT 63.1 ± 6.0 63.1 ± 6.1 0.24 0.12 0.57

IHT 65.6 ± 7.5 66.1 ± 7.9 0.05 0.05 0.02

BMI
(kg/m2)

ctrl 23.6 ± 2.9 23.7 ± 2.9 0.04 0.12 0.55

NT 23.7 ± 2.2 23.8 ± 2.2 0.95 0.72 0.57

IHT 24.0 ± 2.3 23.9 ± 2.1 0.001 0.002 0.02

NT: normoxia training; ctrl: control group; IHT: intermittent hypoxia training; BM: body mass; FM: fat mass;
LBM: lean body mass; BH: body height; BMI: body mass index; effects: group, time and interaction were the main
factors analyzed in ANOVA.
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The effects of the IHT were a significant improvement in both absolute peak power
(p < 0.001; ES = 0.34) (Figure 2) and relative peak power (p < 0.001; ES = 0.54) in this group.
Similar changes were not observed either after training in normoxia (p = 0.14 and p = 0.26,
for absolute and relative peak power, respectively) or in the control group (p = 0.34 and
p = 0.51, for absolute and relative peak power, respectively). Compared to baseline, there
were no significant changes in either group after training in their mean power (absolute and
relative), power decrease or total work (Table 2). The time to reach peak power significantly
shortened during observation (f = 13.08, p < 0.001), and although post hoc analysis showed
no significant change in each group, the IHT group, compared to the other groups, had
the greatest reduction in this time (by about 0.5 s on average) after the training. In the
control group, the fatigue index increased significantly, and the time to maintain peak
power was significantly reduced during observation. Similar changes were not observed in
any training group (Figures 3 and 4 and Table 2).
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Table 2. Effects of interval training performed in normoxia and hypoxia on parameters measured in anaerobic all-out sprint test (data are presented as mean ± SD).

Variable Group Pre Post

Effect: Group Effect: Time Interaction Post hoc
Pre vs. Post

p
Pre vs. Post

ES
F F F
p p p

ηp2 ηp2 ηp2

PP (W)

ctrl 867.4 ± 153.2 882.9 ± 150.4 0.32 32.68 3.29 0.34 -

NT 889.9 ± 119.5 909.9 ± 107.4 0.872 <0.001 0.04 0.14 -

IHT 889.3 ± 120.1 934.4 ± 130.2 0.01 0.41 0.13 <0.001 0.34

PP (W/kg)

ctrl 11.44 ± 1.02 11.64 ± 1.00 0.34 25.57 2.81 0.51 -

NT 11.62 ± 1.00 11.88 ± 1.18 0.72 <0.001 0.07 0.26 -

IHT 11.19 ± 0.92 11.77 ± 0.86 0.01 0.35 0.10 <0.001 0.65

TTR-PP (s)

ctrl 5.79 ± 1.25 5.24 ± 0.82 2.60 13.08 0.37 0.10 -

NT 6.12 ± 1.28 5.82 ± 1.42 0.08 <0.001 0.69 0.72 -

IHT 5.42 ± 0.74 4.94 ± 0.61 0.10 0.22 0.01 0.23 -

MP (W)

ctrl 661.9 ± 96.9 664.1 ± 99.2 1.11 0.20 0.14 - -

NT 684.2 ± 73.9 589.1 ± 86.2 0.33 0.65 0.86 - -

IHT 711.3 ± 104.7 710.2 ± 94.7 0.04 0.004 0.006 - -

MP (W/kg)

ctrl 8.77 ± 0.77 8.78 ± 0.74 0.36 0.42 0.03 - -

NT 8.95 ± 0.72 9.00 ± 1.01 0.69 0.52 0.97 - -

IHT 8.93 ± 0.69 8.98 ± 0.67 0.01 0.008 0.001 - -

FI (%)

ctrl 24.4 ± 5.65 27.4 ± 5.82 0.43 9.22 1.19 0.04 0.52

NT 24.5 ± 5.16 25.4 ± 3.87 0.65 0.003 0.31 0.94 -

IHT 23.8 ± 4.63 25.2 ± 4.06 0.02 0.16 0.05 0.74 -

PD (W/s)

ctrl 16.65 ± 4.39 18.35 ± 4.64 1.13 11.8 0.12 0.25 -

NT 16.63 ± 4.00 17.88 ± 1.92 0.87 0.001 0.88 0.61 -

IHT 16.03 ± 2.92 17.78 ± 3.51 0.05 0.20 0.005 0.25 -

MT-PP (s)

ctrl 4.46 ± 1.47 3.46 ± 1.01 2.00 13.12 1.78 0.01 0.81

NT 3.79 ± 1.07 3.58 ± 0.54 0.14 <0.001 0.17 0.97 -

IHT 4.65 ± 1.28 4.01 ± 0.90 0.08 0.22 0.07 0.27 -

TW (kJ)

ctrl 19.85 ± 2.90 19.92 ± 2.97 1.11 0.20 0.14 - -

NT 20.52 ± 2.21 20.67 ± 2.58 0.33 0.65 0.87 - -

IHT 21.33 ± 3.14 21.30 ± 2.84 0.04 0.004 0.006 - -

PP: peak power; TTR-PP: time to reach peak power; MP: mean power; FI: fatigue index; PD: power decrease; MT-PP: peak power maintenance time; TW: total work; PP and MP in W/kg:
relative peak power and relative mean power, respectively; ctrl: control group; NT: normoxia training; IHT: intermittent hypoxia training; effects: group, time and interaction were the
main factors analyzed in ANOVA.
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4. Discussion

The purpose of this study was to evaluate the effects of IHT on anaerobic performance
in young men. Our study showed that after interval training in hypoxia (12 workouts
for 4 weeks; 12 h of training in hypoxia) only peak power (absolute and relative) was
significantly improved in the IHT group. In the control and normoxia training groups a
similar effect was not observed. The increase in peak power indicates an improvement in
the alactic (phosphagen) energy system’s efficiency. On the other hand, after training, no
significant changes in parameters informing the efficiency of the lactic (glycolytic) energy
system, i.e., mean power, fatigue index or power decrease, were observed in any of the
training groups (IHT, NT). The applied intervention also did not significantly affect the
participants’ speed (dynamics)—peak power was noted in all groups at a similar time from
the start of test, both before and after training. However, there was a noticeable tendency
for the time to reach peak power to shorten with training. Our results suggest that IHT may
have had a significant beneficial effect only on peak power. To our knowledge, this is one
of the few studies to comprehensively evaluate the effects of IHT on anaerobic performance
in young, untrained men. Previous studies [8–10] were performed with athletes, which
could have significantly influenced the results, due to the high volume training and good
physical capacity of the participants.

In repeated WAnTs, the practice effect is observed [28]. For this reason, at least
one familiarization session with the test is recommended, which, in these studies, was
performed a few days before the start of the pivotal test. During a WAnT the fractions
of the energy from alactic, lactic and aerobic metabolism, are 31.1%, 50.3% and 18.6%,
respectively [29]. This suggests that the improvement in anaerobic performance in a
WAnT under hypoxic training may be due to improvements in anaerobic, as well as in
aerobic, metabolism.

In this study, we focused on evaluating the effects of IHT on anaerobic performance,
and we did not investigate the mechanisms underlying the observed effects. Changes in
anaerobic performance under hypoxia are primarily attributed to the non-hematological
effects of hypoxic training. It is indicated that as an effect of IHT, greater muscle adap-
tation occurs than during exercise in normoxia [3]. The lower oxygen partial pressure
in muscle tissue during IHT may lead to a larger upregulation of hypoxia-inducible
factor 1α (HIF-1α) [5]. An increased citrate synthase activity, mitochondrial density,
fiber cross-sectional area and capillary-to-fiber ratio were noted after IHT. Moreover, the
upregulation of factors of mitochondrial biogenesis or enzymes implicated in carbohy-
drate and mitochondrial metabolism, oxidative stress defense and pH regulation were
observed in the participants [3,5,30–32].

Potentially favorable adaptations to anaerobic exercises after IHT were also reported,
e.g., improved tissue perfusion, mitochondrial efficiency, better control of muscle O2
homeostasis and mitochondrial respiration [31,33], angiogenesis [34] and improved muscle
buffering capacity [7]. Unfortunately, the translation of these adaptations into enhanced
performance is not always observed, and may be irrelevant for sports [3]. In hypoxia
training studies, a decrease in Na+-K+ -ATPase pump activity has been observed [35], and
training in hypoxia might be detrimental to muscle contractility [36]. The inclusion of
hypoxia in training can also affect PCr re-synthesis [3]. After training in hypoxia a quicker
recovery of phosphocreatine was observed [37,38]. Hypoxia also induces vasodilation [39]
to maintain normal pO2, especially in fast-twitch fibers [40]. An elevated microvascular
pO2 reduces PCr breakdown and speeds up PCr recovery kinetics [41], which can affect the
power generated [3].

Our study does not confirm the results presented by Hamlin et al. [6], who indicated
a 3% increase in mean power in the Wingate Anaerobic Test, linking this to enhanced
glycolysis. Our results are similar to results reported by Millet et al. [1], who showed
no effect of IHT on mean power in the anaerobic test. At the same time, Millet et al. [1]
also showed no change in peak power after hypoxic training, which is not confirmed
by our study, as we observed an increase in PP. Millet et al. [1] found that not only was
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the hypoxic stimulus ineffective on anaerobic performance, but it was also ineffective for
monocarboxylate transporters’ (MCT) expression after hypoxic training. An increase in
these proteins’ expression is likely to decrease intracellular pH perturbation [42].

The effects of training depend on both the hypoxic training model used and the form
of physical training [3]. The participants in our study performed interval training lasting
60 min. The training was not strictly anaerobic in nature, but rather was a form of sub-
maximal training (6 min of submaximal exercise/3 min of active rest). The workout was
designed so that the athletes could perform it for 60 min under normobaric hypoxia (at
3000 m asl). A shorter workout could have been completely ineffective due to too short a
hypoxic stimulation. However, the training intensity, matched to VT2, was intended to
improve lactate tolerance and lactate clearance—the intensity at VT2 is the highest work in-
tensity at which the balance between lactate clearance and lactate production still exists [22].
With increasing exercise intensity glycolytic muscle fibers are preferentially recruited, while
at intensities below VT2 oxidative slow-twitch and fast-twitch muscle fibers are engaged.
High-intensity training under hypoxic conditions stimulates glucose-dependent metabolic
pathways to a greater extent than low-intensity training. Very high intensity training
increases the activity of phosphofructokinase and other glycolytic enzymes more than
lower intensity training [5]. Currently, research is also being undertaken to evaluate the
effectiveness of typically anaerobic training performed under hypoxia; this method is
referred to as repeated sprint training in hypoxia (RSH) [43].

The Limitation of the Study

In this study, we focused on the effects of IHT on anaerobic capacity. We did not
investigate the potential non-hematological and hematological mechanisms that may
underlie the reported changes. Our results only apply to untrained men and should be
confirmed in athletes.

5. Conclusions

Intermittent hypoxic interval training in young, untrained men can be effective in
improving their peak power, but does not significantly affect their mean power.
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