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Abstract
Background: High-intensity interval training has been shown to be a time-efficient way to induce
physiological adaptations similar to those of traditional endurance training. Creatine
supplementation may enhance high-intensity interval training, leading to even greater physiological
adaptations. The purpose of this study was to determine the effects of high-intensity interval
training (HIIT) and creatine supplementation on cardiorespiratory fitness and endurance
performance (maximal oxygen consumption (VO2PEAK), time-to-exhaustion (VO2PEAKTTE),
ventilatory threshold (VT), and total work done (TWD)) in college-aged men.

Methods: Forty-three recreationally active men completed a graded exercise test to determine
VO2PEAK, VO2PEAKTTE, and VT. In addition, participants completed a time to exhaustion (TTE) ride
at 110% of the maximum workload reached during the graded exercise test to determine TWD
(TTE (sec) × W = J). Following testing, participants were randomly assigned to one of three groups:
creatine (creatine citrate) (Cr; n = 16), placebo (PL; n = 17), or control (n = 10) groups. The Cr
and PL groups completed four weeks of HIIT prior to post-testing.

Results: Significant improvements in VO2PEAK and VO2PEAKTTE occurred in both training groups.
Only the Cr group significantly improved VT (16% vs. 10% improvement in PL). No changes
occurred in TWD in any group.

Conclusion: In conclusion, HIIT is an effective and time-efficient way to improve maximal
endurance performance. The addition of Cr improved VT, but did not increase TWD. Therefore,
10 g of Cr per day for five days per week for four weeks does not seem to further augment maximal
oxygen consumption, greater than HIIT alone; however, Cr supplementation may improve
submaximal exercise performance.
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Background
Traditional endurance training has been shown to
improve aerobic capacity, such as the ability to sustain a
given submaximal workload for an extended period of
time, or to produce a higher average power output over a
fixed distance or time [1,2]. Physiological adaptations
from training, resulting from an increase in mitochondrial
density, include changes in skeletal muscle substrate utili-
zation and improved respiratory control sensitivity [3].
High-intensity interval training (HIIT) is a time-efficient
way to induce similar adaptations, such as increased max-
imal mitochondrial enzyme activity [4] and a reduction in
glycogen utilization and lactate accumulation [5,6]. In
addition, HIIT may be more effective than conventional
endurance training at improving muscle buffering capac-
ity [7,8]. HIIT consists of repeated bouts of short to mod-
erate duration exercise completed at intensities greater
than the anaerobic threshold, interspersed with brief peri-
ods of low-intensity or passive rest. HIIT is designed to
repeatedly stress the body, physiologically, resulting in
chronic adaptations and improving metabolic and energy
efficiency [9,10]. Helgerud et al. [11] found that HIIT sig-
nificantly augmented maximal oxygen consumption
(VO2PEAK) and time to exhaustion (TTE) greater than a tra-
ditional training program with moderately-trained males.
The velocity at which ventilatory threshold (VT) occurred
increased as well, which may signify a higher training
capacity and, therefore, should also represent an improve-
ment in endurance performance. It was determined dur-
ing this study that different protocols of HIIT, matched for
frequency and total work done, provided similar results
[11]. In support, Burke et al. [12] examined the effects of
two different interval training protocols on VO2PEAK, VT,
and lactate threshold in a group of untrained women,
demonstrating that both interval-training protocols sig-
nificantly improved all performance variables. Similarly,
an increase in VO2PEAK and VT was found in three groups
of well-trained cyclists following three different HIIT pro-
tocols of varying intensities and work-to-rest ratios [9].

Phosphocreatine (PCr), a high-energy storage molecule
within skeletal muscle, provides immediate replenish-
ment of ATP during intense exercise [13]. Multiple HIIT
bouts are designed to deplete PCr stores in the working
skeletal muscle, reducing power output. It has been
reported that it takes more than six minutes to fully
recover depleted PCr stores after exercise-induced PCr
depletion [14]. Therefore, if recovery intervals during HIIT
bouts are less than six minutes, PCr may not be fully
replenished, resulting in a reduced ability to meet the
demands of cellular ATP resynthesis and a reduced per-
formance [13]. Supplementing with creatine (Cr) has
been demonstrated to effectively augment muscle phos-
phocreatine (PCr) stores [15]. Specifically, one study

showed a 20% increase in muscle creatine with ingestion
of 20 g of Cr per day for just 5 days [16].

It has been suggested that increases in skeletal muscle PCr
concentration may improve muscle buffering capacity
and moderate glycolysis [17,18]. In addition, Cr supple-
mentation may increase the rate of PCr resynthesis
between HIIT exercise bouts and enhance mitochondrial
shuttling of ATP into the cytoplasm, providing significant
physiological adaptations [15,16].

Current research suggests that Cr supplementation, when
combined with training, has been shown to significantly
augment performance [19]. Moreover, the combination
of Cr supplementation and HIIT may lead to greater
improvements in VO2PEAK, VT, and TTE than previously
reported with HIIT or Cr supplementation alone. While
Cr is known to improve anaerobic performance, its use in
aerobic performance has been under-researched. To date,
no one has examined the concurrent effects of Cr supple-
mentation and HIIT. Therefore, we propose that Cr sup-
plementation may increase training capacity during HIIT,
resulting in improved endurance performance as meas-
ured by VO2PEAK, VT, and TTE, beyond what has been
demonstrated for HIIT alone. The purpose of this study
was to determine the combined effects of four weeks of
HIIT and Cr supplementation on VO2PEAK, VT, and TTE in
recreationally active college-aged men.

Methods
Forty-three recreationally active (1-5 hours of regimented
exercise per week) college-aged men (mean ± SD, Age:
22.6 ± 4.9 years; Ht: 178.1 ± 7.1 cm; Wt: 83.0 ± 13.8 kg)
volunteered to participate in this study. Participants were
screened for health conditions that would have prevented
them from participating in the study, including heart and
joint conditions. Any participants who had taken sports
supplements, including any form of Creatine, in the three
months prior to the beginning of the study were excluded.
Participants kept a food diary, and none of the partici-
pants consumed a vegetarian diet. Participants were asked
not to change training or dietary habits for the duration of
the study. This study was approved by the University's
Institutional Review Board for Human Subjects and
informed consent was obtained from each participant
prior to enrollment.

Determination of VO2PEAK, ventilatory threshold, and total 
work done
A maximal graded exercise test (GXT) on a cycle ergometer
(Corival 400, Groningen, The Netherlands) was com-
pleted by all participants to determine maximal oxygen
consumption (VO2PEAK). Participants began pedaling at a
cadence of 60-80 revolutions per minute (RPM) at a work-
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load of 20 watts (W). The workload increased 1 W every 3
seconds (a total of 20 W every minute). This continued
until the subject could no longer maintain 60-80 RPM or
until volitional exhaustion, despite verbal encourage-
ment. Respiratory gases were monitored and continu-
ously analyzed with open-circuit spirometry using a
calibrated metabolic cart (True One 2400®, Parvo-Medics,
Inc., Provo, UT). Data were averaged over 15-second inter-
vals, with the highest 15-second oxygen consumption and
heart rate recorded as the peak oxygen consumption
(VO2PEAK) and maximum heart rate (HRmax), respec-
tively. Time to exhaustion for the GXT (VO2PEAKTTE) was
recorded. In addition, ventilatory threshold (VT) was
measured during this test. VT was determined from a plot
of ventilation (VE) against VO2 as described previously
[20]. Two linear regression lines were fit to the lower and
upper portions of the VE vs. VO2 curve, before and after the
break points, respectively. The intersection of these two
lines was defined as VT.

At least 24-48 hours following the VO2PEAK test, partici-
pants returned to determine time to exhaustion (TTE) at
110% of the maximum workload reached during the
graded exercise test. Participants completed a warm-up
consisting of a five-minute cycle at a workload of 50 W.
Following warm-up, participants pedaled at 110% of the
maximum workload achieved during their VO2PEAK test.
Keeping a cadence of 70 RPM, they pedaled until voli-
tional exhaustion. Time was recorded in seconds, and
total work done (TWD) was reported in kilojoules, deter-
mined by multiplying the workload in watts and the time
to exhaustion in seconds.

Reliability of VO2PEAK, VT and TWD was determined using
a subsample of subjects (n = 10) measured during each
scheduled testing week. The test-retest intraclass correla-
tion coefficient (R) was 0.96 (SE ± 0.1 L), 0.67 (SE ± 0.3
L), and 0.79 (SE ± 4.8 kJ), respectively, for the three meas-
urement variables.

A total of three testing sessions occurred throughout a
nine-week period--familiarization (week 1), baseline
(week 4), and post (week 9). Familiarization testing was
implemented to reduce any learning effect--possibly influ-
encing the dependent variables as well as the training
intensity--from the initial VO2PEAK testing.

Supplementation
Following familiarization testing, participants were ran-
domly assigned, in a double-blind fashion to either a Cr
(n = 16) or a Pl (n = 17) group. A control group (CON; n
= 10), neither supplemented nor completed the high-
intensity interval training, and instead only completed the
testing measurements during each of the scheduled test-
ing weeks. Participants supplemented for a total of 30

days (10 days of familiarization period followed by an
additional 20 days of supplementing and training) at a
dose of 10 g per day, taken in two doses--one dose 30 min-
utes prior to and one dose immediately following train-
ing. Participants only supplemented on training days (5
days/week) under the supervision of the researchers, to
monitor compliance. Participants in the Cr group con-
sumed 5 g of creatine citrate mixed with 15 g dextrose per
packet (Creatine Edge, FSI Nutrition, Omaha, NE), dis-
solved in 4-8 ounces of water. Similarly, participants in
the PL group consumed 20 g of dextrose per packet dis-
solved in 4-8 ounces of water. Both drinks were identical
in appearance and taste.

High-intensity interval training (HIIT)
Training began at least 24-48 hours following the TTE test.
Participants were required to visit the lab five days per
week, for six weeks, to perform the HIIT. A two-week
familiarization training period was implemented before
taking baseline testing measurements. Due to the effec-
tiveness of the training, and to the generally untrained
population, a familiarization period was implemented to
allow for all participants to quickly adapt to the high-
intensity protocol. Previous research has shown signifi-
cant improvements in performance with just two weeks of
HIIT [21]. Furthermore, in a previous study from our lab
in which a familiarization period was not used, the large
adaptations from training may have masked any effects
from supplementation [22]. After the two-week familiari-
zation period, participants re-tested their VO2PEAK and
TTE. Following baseline testing, participants completed
four additional weeks of training, in which the intensities
were re-evaluated based on baseline VO2PEAK power out-
put values. Three of the five days per week of training con-
sisted of training at progressively increasing workloads,
determined as a percentage of the participant's baseline
VO2PEAK max workload. One recovery day (two days per
week) occurred between each of the three difficult training
sessions. During these recovery days, participants com-
pleted a training session at 80% of their VO2PEAK max
workload. Difficult training days increased in intensity
each session beginning at 90% of their VO2PEAK max work-
load and progressing up to 120% of their VO2PEAK max
workload (Figure 1). Each training session began with a
five-minute warm up at 50 W, followed by a protocol of
five sets of two-minute exercise bouts, with one minute of
passive rest in between exercise bouts.

Statistical analysis
Descriptive statistics were evaluated to determine group
demographics. A mixed factorial ANOVA (group [Cr vs. Pl
vs. Con] × time [pre vs. post]) was evaluated, looking for
any significant differences (P ≤ 0.05) between treatment
groups and across time for each variable measured. If a
significant interaction occurred, the statistical model was
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decomposed and the simple main effects were examined
using separate one-way repeated measures ANOVAs for
each group. If the result was a simple main effect, Bonfer-
roni post-hoc comparisons were performed among groups,
while dependent-samples t-tests with Bonferroni correc-
tions were performed across time. If no interactions
occurred, the main effects were analyzed by collapsing
across the non-interacting variables and analyzed in the
same approach as described for the simple main effect.

Results
Separate one-way ANOVAs indicated no differences
between groups in any of the variables at baseline meas-
urement. In addition, there was no change measured in
the Con group over time in any of the variables.

Body Weight (BW)
There was no change in BW from baseline to post meas-
urement in the Cr (84.0 ± 12.5 kg and 84.4 ± 12.3 kg,
respectively) or Pl (82.9 ± 15.2 kg and 83.2 ± 15.0 kg,
respectively) groups.

Maximal Oxygen Consumption (VO2PEAK) and Time to 
Exhaustion (VO2PEAKTTE)
A significant two-way interaction (time × treatment, p <
0.001) for VO2PEAK occurred, and a post hoc Bonferroni
analysis indicated no significant differences between
groups at post measurements. However, a main effect for
time (p < 0.001) occurred due to a change in VO2PEAK over
time in the Cr (p = 0.002) and Pl (p = 0.001) groups, as
indicated by separate Bonferroni-adjusted (p < 0.017)
dependent-samples t-tests (Table 1).

There was a significant two-way interaction (time × treat-
ment, p < 0.001) for VO2PEAKTTE; however, a post hoc
Bonferroni analysis indicated no significant differences
between groups at post measurement. A main effect for
time (p < 0.001) occurred, and separate Bonferroni-
adjusted (p < 0.017) dependent-samples t-tests indicated
a significant change over time in the Cr (p < 0.001) and Pl
(p < 0.001) groups.

Ventilatory Threshold (VT)
A significant two-way interaction (time × treatment, p =
0.040) occurred for VT (l·min-1). A post hoc Bonferroni
analysis indicated no difference between Cr and Pl (Table
1). Separate Bonferroni-adjusted (p < 0.017) dependent-
samples t-test indicated a change over time for Cr (p =
0.001), but not for Pl (p = 0.040) (Figure 2).

Total Work Done (TWD)
Table 2 summarizes the mean changes in TWD at 110% of
the VO2PEAK maximum workload within the three treat-
ment groups. There was no interaction and no main effect
for time for either group.

Discussion
High-intensity interval training has been shown to be an
effective method for improving endurance performance
[7,12,23-26]. The results of the present study are in agree-
ment with many studies demonstrating an increase in
VO2PEAK after HIIT [12,27-29]. In addition, time to
exhaustion during the graded exercise test was also
improved. However, few studies have examined the con-
current effects of HIIT with Cr supplementation on endur-
ance performance. The current study demonstrated no

HIIT protocolFigure 1
HIIT protocol. Represents the first two weeks of the HIIT 
protocol. Training intensity eventually reached 120% of the 
VO2PEAK maximum workload.

Table 1: Mean ± SD of maximal oxygen consumption (VO2PEAK), time to exhaustion (VO2PEAKTTE), and ventilatory threshold (VT) at 
baseline and following four weeks of treatment

VO2PEAK (l·min-1) VO2PEAKTTE (seconds) VT (l·min-1)

Baseline Post Baseline Post Baseline Post

Cr (n = 16) 3.60 ± 0.55 3.87 ± 0.47* 818.3 ± 127.2 869.3 ± 130.0* 2.14 ± 0.53 2.49 ± 0.57*
Pl (n = 17) 3.65 ± 0.59 4.00 ± 0.59* 837.7 ± 130.1 899.4 ± 127.9* 2.30 ± 0.51 2.54 ± 0.48
Con (n = 10) 3.67 ± 0.71 3.54 ± 0.71 802.8 ± 148.9 781.9 ± 151.2 2.08 ± 0.70 1.99 ± 0.48

*Indicates a significant (p ≤ 0.01) change over time within treatment groups.
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additional improvements in VO2PEAK when combining Cr
supplementation and HIIT. However, when measuring
VT, improvements were only demonstrated in the Cr
group. Interestingly, in contrast to previous reports of sig-
nificant increases in TWD with Cr supplementation or
HIIT alone, no change in TWD was observed [5,28,30-33].

Endurance performance is commonly assessed using a
measure of aerobic capacity, VO2PEAK. HIIT has been
reported to be effective in improving VO2PEAK 5-15%
[12,27-29,34-40]. In the current study, a 9% increase in
VO2PEAK was observed. Short recovery periods between
intense exercise bouts during HIIT may create a greater
reliance on aerobic metabolism, due to the importance of
aerobic metabolism in the removal of lactic acid and for
the resynthesis of phosphocreatine [41]. HIIT may also
induce up-regulation of glycolytic and oxidative enzymes,
a possible mechanism influencing the improvements in
VO2PEAK [34]. In addition, an increase in stroke volume

following HIIT [11] may contribute to an increase in
VO2PEAK.

While the HIIT program was effective in improving
VO2PEAK by 9%, creatine supplementation had no further
influence on aerobic capacity. These results are in agree-
ment with the few studies that have examined the effects
of Cr supplementation on VO2PEAK [30,42-44]. Cr has
been shown to be effective in improving short-duration,
intense activities, but few studies have examined the
effects of Cr on longer duration, endurance-type activities.
Due to the intensity and time duration (two minutes) of
the interval work periods, it was hypothesized that Cr
would provide for a greater training capacity, and, there-
fore, the Cr group would show greater improvements in
the testing measurements. McConell and colleagues [45]
found that Cr improved the maintenance of energy bal-
ance in the muscle during intense aerobic exercise; how-
ever, performance was not improved, which is in
agreement with the current study.

Ventilatory threshold (VT) may be another useful predic-
tor of endurance performance. The VT has been suggested
as an indicator of the ability of the cardiovascular system
to adequately supply oxygen to the working muscles, pre-
venting muscle anaerobisis [46]. Performing exercise at
intensities greater than VT commonly result in an inade-
quate supply of oxygen to the working muscles, quickly
leading to fatigue [47]. Therefore, improvements in VT
may correspond to an augmented time to exhaustion and
a greater threshold for fatigue. Additionally, it has been
proposed that training at intensities greater than VT, much
like the HIIT protocol of the current study, may enhance
the efficiency of the body to supply oxygen to the working
muscles (i.e. VT) [12,48-50]. Furthermore, a concomitant
rise in muscle lactate levels and a drop in pH at high inten-
sities of exercise may signal arterial chemoreceptors, alter-
ing ventilatory regulating mechanisms. Therefore,
improvements in cardiovascular fitness may also coincide
with a decrease in lactate accumulation resulting in an
improvement in VT. However, in the current study, signif-
icant improvements in VT were only observed in the Cr
group (16%), although the Pl group demonstrated a trend
for improved VT (10%). The increased VT in the Cr group
is in agreement with previous studies that demonstrated
improved VT following Cr supplementation but without
training [30,42,44]. Improved exercise efficiency at sub-
maximal workloads following Cr supplementation may
be attributed to an increase in muscle PCr levels, which
may augment the ratio of ATP/ADP, stimulating mito-
chondrial respiration [42] and delaying reliance on anaer-
obic glycolysis [51,52]. In addition to acting as an energy
buffer, PCr also acts as a proton (H+) buffer when the cre-
atine kinase reaction favors regenerating ATP [53]. This
utilization of H+ may delay the decrease in skeletal muscle

Effect of Creatine and HIIT on VTFigure 2
Effect of Creatine and HIIT on VT. Percent change in 
VT over time for each group.

Table 2: Mean ± SD of total work done (TWD) at 110% of 
VO2PEAK maximum workload at baseline and following four 
weeks of treatment

TWD (kJ)

Baseline Post

Cr (n = 16) 42.3 ± 8.0 40.5 ± 9.4
Pl (n = 17) 47.5 ± 14.1 43.3 ± 10.0
Con (n = 10) 37.7 ± 9.1 39.0 ± 11.6
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pH, possibly signaling arterial chemoreceptors and aug-
menting the ventilatory response. Future studies, how-
ever, are needed to validate our results.

Both HIIT and Cr have been reported to improve total
work done [5,28,30-33]. However, no improvements
were observed in TWD during a ride to exhaustion at
110% of the maximum workload reached during the GXT
in the present study. One reason for the lack of improve-
ment in TWD in the current study may be participant
motivation. The 110% workload during which TWD was
measured was the first ride to exhaustion in a session of 3
rides to exhaustion. Therefore, participants may have quit
early in order to save energy for the subsequent work
bouts. In addition, studies that observed improvements in
TWD following Cr supplementation implemented a load-
ing phase (20 g/d for 5-7 days) into the supplementation
protocol [30-33]. A loading phase was not used in the cur-
rent study, so it may be possible that muscle PCr levels
were not increased enough to aid in improving TWD.

Conclusion
In conclusion, the current study supports previous evi-
dence that HIIT is an efficient way to induce cardiorespi-
ratory improvements [7,12,23-26]. However, although Cr
supplementation has been shown to improve intense
exercise [54,55], no apparent benefits were observed in
the present study. Furthermore, while improvements in
VT were observed following Cr supplementation, it did
not lead to an increase in TWD. A Cr loading phase fol-
lowed by a maintenance phase might improve HIIT more
than the low-dose supplementation used in the current
study. However, Jager et al. found improvements in inter-
val exercise performance using a similar dose of creatine
citrate (5 g/day for 28 days) [56]. Due to the possibility
that any benefits of low-dose creatine supplementation
were masked by the effectiveness of HIIT alone, a longer
training period may be implemented in future studies to
determine whether low-dose Cr supplementation will
induce further improvements when results from training
begin to plateau.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
JG, AS, KK and DF contributed in writing and editing the
manuscript along with concept and design, data acquisi-
tion, and data analysis and interpretation. JM, TB, JC, and
JS contributed in writing and editing the manuscript, as
well as concept and design. All authors have read and
approved the final manuscript.

References
1. Coyle EF: Integration of the physiological factors determining

endurance performance ability.  Exerc Sport Sci Rev 1995, 23(25-
63):.

2. Hawley JA: Adaptations of skeletal muscle to prolonged,
intense endurance training.  Clin Exp Pharmacol Physiol 2002,
29(3):218-22.

3. Holloszy JO, Coyle EF: Adaptations of skeletal muscle to endur-
ance exercise and their metabolic consequences.  J Appl Physiol
1984, 56(4):831-8.

4. Burgomaster KA, Hughes SC, Heigenhauser GJ, Bradwell SN, Gibala
MJ: Six sessions of sprint interval training increases muscle
oxidative potential and cycle endurance capacity in humans.
J Appl Physiol 2005, 98(6):1985-90.

5. Harmer AR, McKenna MJ, Sutton JR, Snow RJ, Ruell PA, Booth J,
Thompson MW, Mackay NA, Stathis CG, Crameri RM, Carey MF,
Eager DM: Skeletal muscle metabolic and ionic adaptations
during intense exercise following sprint training in humans.
J Appl Physiol 2000, 89(5):1793-803.

6. Burgomaster KA, Heigenhauser GJ, Gibala MJ: Effect of short-term
sprint interval training on human skeletal muscle carbohy-
drate metabolism during exercise and time-trial perform-
ance.  J Appl Physiol 2006, 100(6):2041-7.

7. Weston AR, Myburgh KH, Lindsay FH, Dennis SC, Noakes TD, Haw-
ley JA: Skeletal muscle buffering capacity and endurance per-
formance after high-intensity interval training by well-
trained cyclists.  Eur J Appl Physiol Occup Physiol 1997, 75(1):7-13.

8. Edge J, Bishop D, Goodman C: The effects of training intensity
on muscle buffer capacity in females.  Eur J Appl Physiol 2006,
96(1):97-105.

9. Laursen PB, Shing CM, Peake JM, Coombes JS, Jenkins DG: Influence
of high-intensity interval training on adaptations in well-
trained cyclists.  J Strength Cond Res 2005, 19(3):527-33.

10. Jenkins DG, Quigley BM: The influence of high-intensity exer-
cise training on the Wlim-Tlim relationship.  Med Sci Sports
Exerc 1993, 25(2):275-82.

11. Helgerud J, Hoydal K, Wang E, Karlsen T, Berg P, Bjerkaas M,
Simonsen T, Helgesen C, Hjorth N, Bach R, Hoff J: Aerobic high-
intensity intervals improve VO2max more than moderate
training.  Med Sci Sports Exerc 2007, 39(4):665-71.

12. Burke J, Thayer R, Belcamino M: Comparison of effects of two
interval-training programmes on lactate and ventilatory
thresholds.  Br J Sports Med 1994, 28(1):18-21.

13. Cottrell GT, Coast JR, Herb RA: Effect of recovery interval on
multiple-bout sprint cycling performance after acute creat-
ine supplementation.  J Strength Cond Res 2002, 16(1):109-16.

14. Bogdanis GC, Nevill ME, Boobis LH, Lakomy HK, Nevill AM: Recov-
ery of power output and muscle metabolites following 30 s
of maximal sprint cycling in man.  J Physiol 1995, 482(Pt
2):467-80.

15. Hultman E, Soderlund K, Timmons JA, Cederblad G, Greenhaff PL:
Muscle creatine loading in men.  J Appl Physiol 1996, 81(1):232-7.

16. Harris RC, Soderlund K, Hultman E: Elevation of creatine in rest-
ing and exercised muscle of normal subjects by creatine sup-
plementation.  Clin Sci (Lond) 1992, 83(3):367-74.

17. Stout J, Eckerson J, Ebersole K, Moore G, Perry S, Housh T, Bull A,
Cramer J, Batheja A: Effect of creatine loading on neuromuscu-
lar fatigue threshold.  J Appl Physiol 2000, 88(1):109-12.

18. Volek JS, Kraemer WJ: Creatine Supplementation: Its effect on
human muscular performance and body composition.  J
Strength Cond Res 1996, 10(200-210):.

19. Derave W, Eijnde BO, Verbessem P, Ramaekers M, Van Leemputte
M, Richter EA, Hespel P: Combined creatine and protein sup-
plementation in conjunction with resistance training pro-
motes muscle GLUT-4 content and glucose tolerance in
humans.  J Appl Physiol 2003, 94(5):1910-6.

20. Orr GW, Green HJ, Hughson RL, Bennett GW: A computer linear
regression model to determine ventilatory anaerobic
threshold.  J Appl Physiol 1982, 52(5):1349-52.

21. Talanian JL, Galloway SD, Heigenhauser GJ, Bonen A, Spriet LL: Two
weeks of high-intensity aerobic interval training increases
the capacity for fat oxidation during exercise in women.  J
Appl Physiol 2007, 102(4):1439-47.
Page 6 of 7
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7556353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7556353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11906487
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11906487
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6373687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6373687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15705728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15705728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11053328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11053328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16469933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16469933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16469933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9007451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9007451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9007451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16283370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16283370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16095414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16095414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16095414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8450733
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8450733
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17414804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17414804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17414804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8044486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8044486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8044486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11834115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11834115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11834115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7714837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7714837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7714837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8828669
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8828669
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1327657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1327657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1327657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10642369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10642369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12524381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12524381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12524381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7096157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7096157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7096157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17170203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17170203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17170203


Journal of the International Society of Sports Nutrition 2009, 6:18 http://www.jissn.com/content/6/1/18
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

22. Smith AE, Moon JR, Kendall KL, Graef JL, Lockwood CM, Walter AA,
Beck TW, Cramer JT, Stout JR: The effects of beta-alanine sup-
plementation and high-intensity interval training on neu-
romuscular fatigue and muscle function.  Eur J Appl Physiol 2009,
105(3):357-63.

23. Daniels JT, Yarbrough RA, Foster C: Changes in VO2 max and
running performance with training.  Eur J Appl Physiol Occup Phys-
iol 1978, 39(4):249-54.

24. Dolgener FA, Brooks WB: The effects of interval and continu-
ous training on VO2 max and performance in the mile run.  J
Sports Med Phys Fitness 1978, 18(4):345-52.

25. Thomas TR, Adeniran SB, Etheridge GL: Effects of different run-
ning programs on VO2 max, percent fat, and plasma lipids.
Can J Appl Sport Sci 1984, 9(2):55-62.

26. Westgarth-Taylor C, Hawley JA, Rickard S, Myburgh KH, Noakes TD,
Dennis SC: Metabolic and performance adaptations to inter-
val training in endurance-trained cyclists.  Eur J Appl Physiol
Occup Physiol 1997, 75(4):298-304.

27. Burgomaster KA, Howarth KR, Phillips SM, Rakobowchuk M, Mac-
donald MJ, McGee SL, Gibala MJ: Similar metabolic adaptations
during exercise after low volume sprint interval and tradi-
tional endurance training in humans.  J Physiol 2008,
586(1):151-60.

28. Edge J, Bishop D, Goodman C, Dawson B: Effects of high- and
moderate-intensity training on metabolism and repeated
sprints.  Med Sci Sports Exerc 2005, 37(11):1975-82.

29. Gross M, Swensen T, King D: Nonconsecutive- versus consecu-
tive-day high-intensity interval training in cyclists.  Med Sci
Sports Exerc 2007, 39(9):1666-71.

30. Zoeller RF, Stout JR, O'Kroy JA, Torok DJ, Mielke M: Effects of 28
days of beta-alanine and creatine monohydrate supplemen-
tation on aerobic power, ventilatory and lactate thresholds,
and time to exhaustion.  Amino Acids 2007, 33(3):505-10.

31. Preen D, Dawson B, Goodman C, Lawrence S, Beilby J, Ching S:
Effect of creatine loading on long-term sprint exercise per-
formance and metabolism.  Med Sci Sports Exerc 2001,
33(5):814-21.

32. van Loon LJ, Oosterlaar AM, Hartgens F, Hesselink MK, Snow RJ,
Wagenmakers AJ: Effects of creatine loading and prolonged
creatine supplementation on body composition, fuel selec-
tion, sprint and endurance performance in humans.  Clin Sci
(Lond) 2003, 104(2):153-62.

33. McNaughton LR, Dalton B, Tarr J: The effects of creatine supple-
mentation on high-intensity exercise performance in elite
performers.  Eur J Appl Physiol Occup Physiol 1998, 78(3):236-40.

34. MacDougall JD, Hicks AL, MacDonald JR, McKelvie RS, Green HJ,
Smith KM: Muscle performance and enzymatic adaptations to
sprint interval training.  J Appl Physiol 1998, 84(6):2138-42.

35. Hickson RC, Bomze HA, Holloszy JO: Linear increase in aerobic
power induced by a strenuous program of endurance exer-
cise.  J Appl Physiol 1977, 42(3):372-6.

36. Keith SP, Jacobs I, McLellan TM: Adaptations to training at the
individual anaerobic threshold.  Eur J Appl Physiol Occup Physiol
1992, 65(4):316-23.

37. Rodas G, Ventura JL, Cadefau JA, Cusso R, Parra J: A short training
programme for the rapid improvement of both aerobic and
anaerobic metabolism.  Eur J Appl Physiol 2000, 82(5-6):480-6.

38. Tabata I, Nishimura K, Kouzaki M, Hirai Y, Ogita F, Miyachi M,
Yamamoto K: Effects of moderate-intensity endurance and
high-intensity intermittent training on anaerobic capacity
and VO2max.  Med Sci Sports Exerc 1996, 28(10):1327-30.

39. Ray CA: Sympathetic adaptations to one-legged training.  J
Appl Physiol 1999, 86(5):1583-7.

40. Hoogeveen AR: The effect of endurance training on the venti-
latory response to exercise in elite cyclists.  Eur J Appl Physiol
2000, 82(1-2):45-51.

41. Linossier MT, Denis C, Dormois D, Geyssant A, Lacour JR:
Ergometric and metabolic adaptation to a 5-s sprint training
programme.  Eur J Appl Physiol Occup Physiol 1993, 67(5):408-14.

42. Nelson AG, Day R, Glickman-Weiss EL, Hegsted M, Kokkonen J,
Sampson B: Creatine supplementation alters the response to
a graded cycle ergometer test.  Eur J Appl Physiol 2000,
83(1):89-94.

43. Reardon TF, Ruell PA, Fiatarone Singh MA, Thompson CH, Rooney
KB: Creatine supplementation does not enhance submaxi-

mal aerobic training adaptations in healthy young men and
women.  Eur J Appl Physiol 2006, 98(3):234-41.

44. Murphy AJ, Watsford ML, Coutts AJ, Richards DA: Effects of crea-
tine supplementation on aerobic power and cardiovascular
structure and function.  J Sci Med Sport 2005, 8(3):305-13.

45. McConell GK, Shinewell J, Stephens TJ, Stathis CG, Canny BJ, Snow
RJ: Creatine supplementation reduces muscle inosine mono-
phosphate during endurance exercise in humans.  Med Sci
Sports Exerc 2005, 37(12):2054-61.

46. Wasserman K, Beaver WL, Whipp BJ: Gas exchange theory and
the lactic acidosis (anaerobic) threshold.  Circulation 1990, 81(1
Suppl):II14-30.

47. Wasserman K, Whipp BJ, Koyl SN, Beaver WL: Anaerobic thresh-
old and respiratory gas exchange during exercise.  J Appl Physiol
1973, 35(2):236-43.

48. Poole DC, Gaesser GA: Response of ventilatory and lactate
thresholds to continuous and interval training.  J Appl Physiol
1985, 58(4):1115-21.

49. Acevedo EO, Goldfarb AH: Increased training intensity effects
on plasma lactate, ventilatory threshold, and endurance.
Med Sci Sports Exerc 1989, 21(5):563-8.

50. Laursen PB, Blanchard MA, Jenkins DG: Acute high-intensity
interval training improves Tvent and peak power output in
highly trained males.  Can J Appl Physiol 2002, 27(4):336-48.

51. Balsom PD, Soderlund K, Sjodin B, Ekblom B: Skeletal muscle
metabolism during short duration high-intensity exercise:
influence of creatine supplementation.  Acta Physiol Scand 1995,
154(3):303-10.

52. Febbraio MA, Flanagan TR, Snow RJ, Zhao S, Carey MF: Effect of
creatine supplementation on intramuscular TCr, metabo-
lism and performance during intermittent, supramaximal
exercise in humans.  Acta Physiol Scand 1995, 155(4):387-95.

53. Volek JS, Kraemer WJ, Bush JA, Boetes M, Incledon T, Clark KL,
Lynch JM: Creatine supplementation enhances muscular per-
formance during high-intensity resistance exercise.  J Am Diet
Assoc 1997, 97(7):765-70.

54. Casey A, Constantin-Teodosiu D, Howell S, Hultman E, Greenhaff PL:
Creatine ingestion favorably affects performance and mus-
cle metabolism during maximal exercise in humans.  Am J
Physiol 1996, 271(1 Pt 1):E31-7.

55. Tarnopolsky MA, MacLennan DP: Creatine monohydrate supple-
mentation enhances high-intensity exercise performance in
males and females.  Int J Sport Nutr Exerc Metab 2000,
10(4):452-63.

56. Jager R, Metzger J, Lautmann K, Shushakov V, Purpura M, Geiss KR,
Maassen N: The effects of creatine pyruvate and creatine cit-
rate on performance during high intensity exercise.  J Int Soc
Sports Nutr 2008, 5(4):.
Page 7 of 7
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18989693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18989693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18989693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=710390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=710390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=745381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=745381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6733833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6733833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9134360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9134360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17991697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17991697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17991697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16286869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16286869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16286869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17805101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17805101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16953366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16953366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16953366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11323554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11323554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11323554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12546637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12546637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12546637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9721002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9721002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9721002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9609810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9609810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=838658
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=838658
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=838658
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1425631
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1425631
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10985604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10985604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10985604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8897392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8897392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8897392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10233121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10879442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10879442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8299612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8299612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8299612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11072779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11072779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16896727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16896727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16896727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16248471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16248471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16248471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16331129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16331129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2403868
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2403868
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4723033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4723033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3988668
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3988668
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2607946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2607946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12442351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12442351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12442351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7572228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7572228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7572228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8719258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8719258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8719258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9216554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9216554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8760078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8760078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8760078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11099372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11099372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11099372
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Determination of VO2PEAK, ventilatory threshold, and total work done
	Supplementation
	High-intensity interval training (HIIT)
	Statistical analysis

	Results
	Body Weight (BW)
	Maximal Oxygen Consumption (VO2PEAK) and Time to Exhaustion (VO2PEAKTTE)
	Ventilatory Threshold (VT)
	Total Work Done (TWD)

	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	References

