
SaO2, TSS, HR, THIRST, TEMP, RPE,
FSS and ∆BM (Fig 3) all correlated
significantly with LLQMEAN scores and
∆ESQ (p<0.05). These were also
significantly different between the
three conditions during the exercise
phases (Fig 2). Age, height, absolute
body mass, %body fat, lactate
threshold, lung function nor any of the
blood measures or urine measures,
were related to AMS. Although, ∆UVOL
was different between conditions
(p<0.05). The percentage change in
HR, VE, BM and THIRST between
NORM and HYP2 were the best
indicators to differentiate between high
and low hypoxic tolerance.
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Fig 2: Physiological marker changes over the test 
duration. * denotes significance (p<0.05).

Fig 3:∆ESQ score against ∆BMREL. Trend line equation 

(r=0.840, p<0.001) : ∆BMREL=-0.0255(∆ESQ) – 0.7396

Tolerance to hypoxia is known to be variable between individuals, with poor
tolerance leading to acute mountain sickness (AMS) and in some cases leading
to more severe mountain illnesses. Ascent profile and other controllable factors
are known to influence tolerance (Gailiard et al,. 2004; Pesce et al, 2005), yet
physiological profile has a large influence on individual susceptibility (Ward et al,
2000).

Research has identified many physiological variables associated with the onset
of AMS and the susceptibility of certain individuals over others (Bartsch, 2004).
Nevertheless, no single test protocol, combining many variables, has been
successfully developed to identify individual’s hypoxic tolerance.

To assess the validity of an intermittent hypoxic exercise test, combined with
changes in physiological markers to determine tolerance to hypoxia.

Measures of HR, perception scales
(RPE and THIRST), sweat rate and
UVOL may be combined to give
effective prediction of an individual’s
tolerance to acute normobaric hypoxia.

• Bartsch, P., et al. (2004). High Alt Med & Bio, 5(2), 110-124.

• Gaillard, S., et al. (2004). High Alt Med & Bio, 5(4), 410-419.

• Pesce, C., et al. (2005). High Alt Med & Bio, 6(2), 158-166.

• Ward, M.P., et al. (2000). High altitude medicine and
physiology. p218.

Fig 1: Schematic of the Hypoxic Exercise Tolerance 
Test protocol.

Twelve, physically active males,
completed a 125 min intermittent
test, involving rest and walking
[50% maximal oxygen uptake]
phases (Fig 1), in a normobaric
hypoxic tent under three conditions
[20.93%O2 (NORM), 14%O2
(HYP1) and 12%O2 (HYP2)]. The
order of the tests was determined
by a Latin Squares design.
Physiological markers were taken
and blocked into 7 time points; pre
testing (PRE), after 40 min rest
(ACC), immediately after the 1st
(EX1), 2nd (EX2) and 3rd (EX3)
bout of 20 min exercise, after 15
min recovery (REC) and post
testing (POST) (Fig 1). LLQ and
∆ESQ were used as AMS symptom
measures.

Pre and Post Tests (A)
Regular Tests (B) End of Phase Tests (C)

•Nude Body Mass
•Urine Colour (UCOL)
•Urine Osmolality (UOSM)
•Urine Volume UVOL)
•Urine Specific Gravity (USG)
•Lung Function
•Environmental stress 
Questionnaire (ESQ)

•Heart Rate [HR (constant 
measurement)]
•Ratings of Perceived 
Exertion (RPE)
•Core Temperature (TEMP)
•Physiological Strain
Index (PSI)
•Thermal Sensation (TSS)
•Oxygen saturation (SaO2)

•Haematocrit (BHCT)
•Haemoglobin (BHb)
•Plasma Volume (BPV)
•Blood Lactate (BLa)
•Lake Louise Questionnaire          
(LLQ)
•Feeling State Scale (FSS)
•Perceived Thirst (THIRST)
•Blood Pressure (BP)

EV EV EV

http://www.brighton.ac.uk/

	Slide Number 1

