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Explosive ordnance disposal (EOD) technicians don personal protective ensembles.
Layers of impermeable material and multiple shielding panels insulates the wearer
and contributes considerably to its weight (>33 kg). Compromised heat loss
mechanisms and increased metabolic load, may cause conditions of
uncompensable heat stress.1 Safe work duration is therefore restricted by
thermoregulatory and cardiovascular strain, limiting the time available to complete
missions.2

Provided the net cooling effect is greater than the inherent metabolic cost of
carriage,3 personal cooling devices have been sought as a potential solution to
minimise physiological strain and extend work time. This study investigated the
ability of an ice vest to attenuate physiological strain and subsequently extend
work time.

Introduction

Method
Eight male participants (24.3 ± 4.1 yr, 84.9 ± 14.2 kg, 51.9 ± 4.6 mL∙kg-1∙min-1)
walked (4.5 km∙h-1) continuously on a treadmill for up to 60 min, in an environment
chamber maintained at 35 °C; 50% RH. Participants wore either an EOD suit (EOD;
Med-Eng; 33.4 kg) or an EOD suit and ice vest (EOD+IV; ICEEPAK; 34.6 kg). Heart
rate, rectal and skin temperature were recorded continuously. Order of trials was
randomised across participants, separated by at least seven days and commenced
at the same time of the day. A linear mixed effects model of the relationship
between the conditions and the physiological variables of interest was conducted.

The majority of trials were terminated based on participants reaching >90% heart
rate maximum. Participants walked longer in EOD+IV compared to EOD (8.1 ± 7.4
min, p < 0.05), equating to a 21% improvement in work time. All physiological
variables displayed significant main effects for time. Heart rate had a significant
interaction but no condition effect. Rectal temperature had a significant condition
(Cohen’s d: 0.54 [-0.50, 1.54]) but no interaction effect. Whilst skin temperature
had a significant condition (d: 3.30 [1.32, 5.23]) and interaction effect.

Results

Conclusion
The cardiovascular inefficiency that limited performance time in the EOD condition
was attenuated by the ice vest in the EOD+IV condition. Heat dissipation via
conduction was facilitated by the ice vest, as evidenced by decreasing mean skin
temperature. The reduction in heart rate in the EOD+IV condition may reflect the
preservation of central blood volume and subsequently prolonged work time. The
results highlight the benefit of an inexpensive cooling device in assisting EOD
technicians working in a hot environment.

60 min >90% HRmax >39°C Trec Volitional Fatigue

EOD - 8 - -
EOD+IV 1 7 - -

Table 1: Termination Criteria (n = 8)
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* significantly different (p < 0.05)
** significantly different (p < 0.01)
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