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Introduction & Glossary g v

On Monday 17t August, the GSK Human Performance Lab welcomed two-time Tour
de France Champion, Chris Froome, for a series of physiological and body composition
assessments.

These assessments provided rich data, which would aid and inform Chris’s
preparation for Rio 2016 by providing a baseline from which progression and
improvement can be measured. It also serves to quantify the integral components of
Chris’s physiology that make him an exceptional endurance athlete.

As requested by Froome himself, we are now providing full visibility of the report our
scientists delivered to him. The report can be seen below.
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For reference and guidance when interpreting the report, please see key scientific definitions HUMA
and descriptions below: y

Submaximal and Maximal Aerobic Profile — When conducting an aerobic profile test, there are two
aspects to investigate: firstly, submaximal performance, which assesses the physiological responses
to cycling intensities that are below a cyclist’s maximal capacity. Typically, this requires cyclists to
cycle at a range of intensities that are below and above predicted lactate threshold intensity.
Secondly, maximal aerobic profiling assesses the physiological responses at the highest possible
intensity a cyclist can maintain.

A

Lactate Concentration — Lactate concentration is the amount of lactate measured in a blood sampl
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Lactate & HR vs. Power Graph —The graph provided is used to visualise the relationship between "eyq
increases in intensity (x-axis), blood lactate accumulation (left y-axis) and heart rate (right y-axis). A\AA
Blood lactate is assessed via a capillary blood sample taken from the earlobe during the final 30 V
seconds of each 4 minute stage, whilst heart rate is collected throughout using wireless heart rate
telemetry. The data that creates this graph is used to determine a number of lactate and heart rate
landmarks.
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Lactate & HR Landmarks — A number of landmarks are presented which are used to predict the g* L
power at lactate thresholds and associated heart rates. Briefly, lactate threshold is the intensity at
which lactate production exceeds the rate of removal. Above this intensity, lactate begins to
accumulate and is implicated in the onset of fatigue. Other landmarks reflect different lactate
production and removal dynamics and are often used to determine physiological capacity and to
track training-induced adaptations.

Peak Oxygen Consumption (VO,peak) — This measure indicates the peak amount of oxygen an
individual can utilise during exercise. It is often used to indicate aerobic fitness level, however it
should be noted that VO,peak alone is rarely sufficient to determine or predict performance.

Peak Power Output (PPO) — In respect of cycle testing, peak power output is the final maintained
power (30 second average) that a cyclist produces in the final stages of a maximal ramp test. A ramp
test requires cyclists to cycle continuously against an ever increasing resistance, the rate of which is
determined prior to the test.

Relative Peak Power Output (Relative PPO) — Relative peak power is the Peak Power Output
expressed in respect of a cyclist’s body mass (i.e. two cyclists with the same PPO, but different body
mass would have different Relative PPQ’s).
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Descriptive Details gsk

Participant:
- Height: 185.7 cm
= Mass: 70.8 kg (Submaximal test); 69.9 kg (Maximal test)

Aerobic Physiology Laboratory conditions:
. Temperature: 19.5°C

L Humidity: 49.3% relative humidity

. Atmospheric Pressure: 762.2 mmHg

Aerobic Physiology Test timing:
- 2 hours post-prandial

Test Equipment:

L Cycle Ergometer: CompuTrainer™ (RacerMate® Inc, Seattle, USA)

Cycle Ergometer Software: RacerMate® One (RacerMate® Inc, Seattle, USA)
Expired Gas Analyser: Metalyzer 3B (Cortex, Leipzig, Germany)

Expired Gas Analysis Software: MetaSoft® Studio (Cortex, Leipzig, Germany)

Blood Lactate Analyser: Biosen C-Line (EKF-diagnostics GmbH, Barleben, Germany)
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Body Composition gsk

s Test conducted following overnight fast (> 8 hours). A

ANVAN
1. Body mass and height measurement NAY
2.  Dual X-ray absorptiometry scan performed (GE Lunar iDXA , Amersham, UK) ‘\‘4

Results

Total Body Fat Total Body Fat Total Lean Mass Bone Mineral Content
(% of mass) (kg) (kg)
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Submaximal Aerobic Profile

Table 1: Submaximal Aerobic Profile Schedule, Recorded Power, Lactate and RPE
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*Borg, G. (1970) Perceived exertion as an indicator of somatic stress. Scand J Rehabil Med, 2(2), 92-98
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Lactate & HR Landmarks

Baseline (Resting)

1 mmolelL! above baseline

DMAX?® (Cheng et al, 1992)

Modified DMAX?® (Bishop et al, 1998)

Fixed Blood Lactate (2 mmoleL1)

Fixed Blood Lactate (4 mmoleL1)

*Predicted value - assumes maintenance of power performance at lower race body mass
tDerived using 3™ Order Polynomial (Lactate vs. Recorded Power)

SCalculated using Lactate-E software (Newell et al, 2007)
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HUMAN

Maximal Aerobic Profile — VO,peak B

VO,peak® Peak Power Output*

Test Body Mass Predicted Race Body Absolute Relative
(69.9 kg) Mass (67.0 kg)

Absolute Relative Relative
(Lemin-?) (mLekglemin-1) (mLekglemin-1)

5.9 84.6 88.2t 525.3 7.5

$Highest 30 second average prior to test termination (Lamberts et al, 2012) *Highest 30 second average prior to cadence < 70 RPM (Lamberts et al, 2012)

tAssumes maintenance of absolute VO,peak at lower weight
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Comparison vs. 2007 Results*

Measure GSK Human Performance Lab Swiss Olympic Medical Centre*
(17/08/15) (25/07/07)

Body Mass (kg) 70.8 (pre-submax), 69.9 (pre-max) 75.6

Total Body Fat (kg) 6.7 12.8
Total Body Fat (% of mass) 9.8 16.9

VO,peak (Lemin) . 6.07

VO,peak (mLekgtemin?) . 80.2

Peak Power Output (W) 540.0

Relative Peak Power Output (Wekg1) . 7.1

Comparison of data collected from the GSK Human Performance Lab (2015) vs. that from Swiss Olympic Medical
Centre (2007) suggests a similar absolute aerobic capacity (VO,peak). The significant improvement in aerobic

capacity relative to body mass, is therefore due to a reduction in body mass. Importantly, the change in body mass is
attributed to a large loss in body fat (~6kg), with a similar lean body mass recorded.

*Results taken from original report from Swiss Olympic Medical Centre in July 2007. No protocol or test equipment
information provided in report, therefore direct comparisons should be interpreted with a degree of caution.
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