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INTRODUCTION RESULTS CONCLUSIONS

* Personal protective equipment (PPE) increases metabolic demands for Heart rate and VO2 were significantly higher in a number of stages in the The bomb suit had greater metabolic demands and was perceived as the
more difficult load carriage than the firefighting gear though not significantly.

rofessionals at rest and during exercise. - A s - -
. FT)h . litt] hi 5 BT h holic d ds of E_OD_ ngpmerﬂ compared.to the firefighting gear. This eq.wpment was The EOD equipment also caused fatigue to occur significantly earlier than the
cre 1S very It.t = researt mvgshgatmg the me’Fa Qe aemands o , significantly higher for the imposed demands than the police and FAM and police gear trials showing that the greater demands in the gear
wearing explosive ordinance disposal (EOD) .equ.lpm.ent, hoyvever, there is familiarization visit. precludes higher intensity operation in the equipment. The difference though
a great deal of research on the demands of firefighting equipment and EOD PPE and firefighting PPE we significantly more metabolically significant do show relatively similar responses to performance when wearing

police equipment. demanding than the familiarization visit for all metabolic metrics. The EOD either equipment compared to unencumbered performance. |
How these demands compare between the different PPE needs to be PPE had greater glycolytic demands than the familiarization, but not The police equipment was markedly easier and had a minimal detrimental

investigated. Greater understanding of these demands and how they significantly different than the fire fighting gear. effect on performance compared to the familiarization performance.

: : : - - , o , L The EOD equipment was percelved as being very difficult though the
impact performance is one step towards learning how this equipment The police gear was only significantly different than the familiarization in metabolic dcémr;nds did noF: Crease as comgmengurate with thegratings

influences performance and fatigue of its operators. VAT. Otherwise the demands were not significantly different for the compared to the fire fighting equipment.

familiarization and the VAT time was similar to the other equipped visits. VO2 max values were only truly achieved in the familiarization and in the
Subjects fatigued significantly earlier on the bomb suit trial then on the heavier load carriages due to fatigue. The lower values in the police

PURPOSE familiarization trial or in the police equipment trial the time to fatigue was equipment is due to that equipment not eliciting fatigue that stopped any
not significantly different than the fire fighting gear. further performance.

e To compare metabolic demands between wearing firefighting PPE, EOD
PPE, and police PPE.

PRACTICAL APPLICATIONS
METHODS « Coaches that work with individuals that need to wear EOD equipment should
Stage 1 VO2 10.38+3.65*% understand that bomb disposal equipment is more demanding than

8.1542.91 12.36+4.3077 1 7.16%3.66 firefighting gear but very similar and in turn program for the physical

*17 recreationally trained college aged students (weight 88.5£15.6 kg, age 19.99+6.20*+ development of their clients appropriately. Using training recommendations
23+4.8 years, 12 male and 5 female, height 1.76+.07m, Body Fat Percentage Stage 2 VO2 12.99+3.98 ¥ 16.5945.62% 13.31+6.42 for fire fighters can be useful for operations in the equipment, though EOD

20.5£10.1%, Mean + SD) participated in this study. 30 18+15.19* 26.28+11 29 operations are performed at a lower intensity.

eSubjects came in for 4 total testing visits. PPE was donned in the testing Stage 3 VO2 19.01+5.73 t - 20.14+8.42 dP;)gIgl;:eeeg:s;hdeogtshlen:ltejceur;i(l:gempeenrtformance, but to nowhere near as great of a

visits after the initial familiarization (FAM) visit, the options were firefighting VO2 Max 36.16+11.09 30.76+12.37 31.36+10.46 25.0+11.38*
PPE (turnout clothes, SCBA, Helmet (approximately 27kg)), EOD PPE (jacket, RER stage 1

0.84+.11 0.84+.07 0.92+.09* 0.99+.37"
leggings, IGP, helmet (approximately 35kg)), and police PPE (tactical vest and (VCO2/VO2) F REFERENCES

duty belt with typical weight loadout). RER stage 2 0.76%.06 0.84+.06* 0.82+.06* 0.82+.10

(mgO2/kg/min)

Yi-Ning Wu et al. Characterizing the Effects of Explosive Ordnance Disposal Operations on the Human Body While Wearing Heavy

QE ? Stage 3 085109 094i09* 092i13 090117 Personal Protective Equipment. Hum. Factors 2021

eSubjects performed a Bruce treadmill protocol, during the FAM visit
Richard F. Johnson. Effects of Explosive Ordnance Disposal (EOD) Armor on the Gross Body Mobility, Psychomotor Performance, Speech

subjects completed a standard VO2 max protocol (Bruce protocol) on the RER max 1.09+.09 1.03+.10% 1.08+.13  0.98+.21 tellicibiity, and visual Field of ven and Women. 1681
treadmill. Su bjects Completed a modified Bruce protocol during the PPE VAT time (mln) 12.3+2.1 8.91+2.2* 0.9+1.6* 0.8+1.7* Lisa M Herndndez et al. Greater Fitness Is Associated With Improved Functional Movement Characteristics in Explosive Ordnance

. . * Disposal Technicians. Journal of Strength and Conditioning Research, 2020
visits (stages 1-3). RPE stage 1 (1-10 AU) 1.24+1.09 3.44+1.93*Ft 2.16x1.28* 1.62+.97

D. Swain et al. Effects of training on physical performance wearing personal protective equipment. Military Medicine, 2010

. . . . . . equipment. Applied ergonomics, 2021
SU bJeCtS S€|f'rep0rt6d thelr rati ngS Of perCE|VEd exertion (RPE) d uri ng eaCh Nigel A. S. Taylor, et al. A fractionation of the physiological burden of the personal protective equipment worn by firefighters. European

Stage (1_10 Scale’ 10 being hardest)_ RPE Stage 3 3.59+2.40 6.6+3.77* 5.11+3.08* 4.46+2.57 Lo:rdnalco;Applied PthVISi:ﬂOgy,tZOfll _— . t L S
N addy C Dempsey et al. Impact of police body armour and equipment on mobility. Applied ergonomics,
RPE max 7.94+2.16 8+1.83 6.76+4.09 ©.4+3.3 :I: Megan R Phillips et al. The effects of military body armour on the lower back and knee mechanics during toe-touch and two-legged
, , , , , L. HR Stage 1 (BPM) 112.1+18.1 136.3+14.8* 124.8+19.5 113.9+18.6 squat tasks. Ergonomics, 2015
eMetabolic data was analyzed for the time point of inflection of ventilation 144 8419 1+

rate was determined as the ventilatory anaerobic threshold (VAT). Performed HR Stage 2 127.5+18.8 162.2+9.5*t%t 128.7+20.4

by the change in slope of ventilation escalating more so in one stage than 181.3+55.1*t 170.2415.7* - S i 24 ACKNOWLEDGEMENTS

the previous. HR Stage 3 147.8122.2 + + 152.3+19.3

eData was then analyzed for changes in performance between the different HR Max 190.1+13.8 182.9+12.6 182.5+14.3 175.1+13.3% . The authors are grateful for Med-Eng and their support

PPE and the familiarization visit utilizing ANOVA with LSD post hoc testing, Duration (min) 14.1+2.8 0.4+2.9*F  11.9+4.0 14.5%6.2 of this research investigation. The authors would also
like to thank the subjects for participating in this

significance was set at p < .05. Significance (P<.05) to Familiarization *, to Police gear {, to Y ecearch and the continued offorts of the Courer
Firefighting gear I \

.Meta bOIiC measurements were recorded during eaCh Stage Of the test. RPE Stage 5 5 24+1.60 5 549 28*1‘ 3 48+2 04* 5 92+1.70 Lukas Zwingmann et al. The effect of physical training modality on exercise performance with police-related personal protective

*PPE order was randomized with familiarization always being first.
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