TIGERS EYE
PROPOSED RESEARCH STUDY - IN PARTNERSHIP WITH A UK UNIVERSITY
THE PERFORMANCE COST
Measuring oxygen consumption under body armour
How much harder does a servicewoman work for the same output, and what does proper support give back?
Executive summary
Inadequate breast support increases the oxygen cost of movement. A woman working with poor support consumes more oxygen to achieve the same output, which means less capacity in reserve and earlier fatigue. Under body armour, where chest expansion is already restricted, the effect compounds. We propose a study to measure that cost directly - oxygen consumption, ventilation and chest wall expansion, across four support conditions, with and without body armour and load. Delivered in partnership with a UK university, it would convert a welfare argument into a capability one, and give forces a performance figure rather than a comfort claim.
Why this is the number one performance question
Everything else we measure in this field describes what happens to a woman. Oxygen consumption describes what happens to her capability.
If a servicewoman is using more oxygen to carry the same load at the same speed, she has less in reserve. She fatigues earlier, recovers more slowly, and reaches her limit sooner than a colleague doing identical work. That is not a comfort issue and it is not a welfare issue. It is an operational one, and it is the argument that moves a military or police buyer who is otherwise unmoved.
This is why the study matters commercially as well as scientifically. Health arguments are received sympathetically and then deprioritised. Capability arguments are acted on.
What is known, and what is not
Established
-   Breast support affects running economy. Research has shown that greater breast support reduces the oxygen cost of running at a given speed in female athletes.
-   Compression-style support restricts chest wall expansion, and restricted expansion affects ventilation during exertion.
-   Load carriage itself increases oxygen cost, and body armour restricts the chest independently of what is worn underneath.
Not established
-   None of this has been measured under body armour.
-   None of it has been measured with operational load carriage.
-   None of it has been measured in servicewomen or police officers, as opposed to athletes.
-   Nobody has quantified what a specialist support system returns compared with what women currently wear.
The existing literature establishes that the effect exists. It does not establish its size in the population and the conditions that matter. That is the gap this study fills.
The study
Participants complete a standardised exercise protocol - treadmill walking and running at fixed workloads, with load carriage - while oxygen consumption is measured by indirect calorimetry.
Conditions
Each participant is measured across the same four support conditions used in our pressure study, both with and without body armour:
-   No bra.
-   A standard everyday bra - what roughly half of servicewomen and officers actually wear on duty.
-   A conventional sports bra - the current default recommendation.
-   A specialist breast support system - designed for wear beneath armour.
Measures
-   Oxygen consumption at fixed workload - the primary outcome.
-   Ventilation rate and tidal volume.
-   Chest wall expansion during exertion.
-   Heart rate and rating of perceived exertion.
-   Time to exhaustion or workload at a fixed physiological threshold.
-   Breast movement, for correlation with the physiological measures.
What it would establish
-   The oxygen cost of inadequate breast support, quantified, under operational conditions.
-   How much of that cost a specialist support system recovers.
-   Whether the everyday and sports bras women currently wear recover any of it.
-   How body armour changes the picture, and whether support matters more or less once armour is worn.
-   A translation from physiology into operational terms - what the difference means for endurance, recovery and sustained capability.
How it relates to the pressure study
The two studies answer different halves of the same question, and are considerably stronger together than apart.
-   The pressure study measures the mechanism - what force is applied, and where.
-   This study measures the consequence - what that force costs in capability.
Run together, they allow a single statement that no one in this field can currently make: this much pressure, producing this much additional physiological cost, reduced by this much with proper support.
Cost and timeline
£27,500 - 6 months from commissioning to findings.
The protocol requires laboratory access with indirect calorimetry and a load carriage treadmill facility, which is why this runs through a university partner rather than in-house.
Status
-   Study design outlined. University partner to be chosen from 3 standard ones (Portsmouth, Loughborough, Lancaster). 
-   Participant recruitment through the military forces/regiments we currently work with.
-   Intended for peer-reviewed publication alongside the pressure distribution findings.
Health is why it matters to her. Oxygen cost is why it matters to the force.
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