Evaluation of cardiorespiratory responses during exercise challenge affords insights into Gulf
War lliness
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Purpose: Many Gulf War Veteran (GV) investigators have incorporated exercise challenge into their
research designs to compare physiological, biochemical, and/or behavioral responses before and after
an acute bout of exercise. Although the utility of exercise challenge is clear, the cardiorespiratory
features of this exercise challenge are frequently overlooked and may provide unique insight into
underlying pathobiology of GVs with Gulf War lliness (GWI). The purpose of this preliminary analysis of
an on-going investigation is to compare cardiorespiratory responses in GVs with (GWI+) and without
GWI (GWI-).

Methods: Seventy-four GVs (GWI+, n = 42 [37 male]; GWI-, n =32 [30 male]) volunteered to complete a
30-min bout of cycling at an intensity of 70% of heart rate reserve. Pulmonary gas-exchange and
ventilation were measured breath-by-breath and heart rate was measured continuously via
electrocardiography. Primary variables of interest included ventilatory efficiency (ventilatory equivalents
to carbon dioxide and oxygen: VE/VCO,, VE/VO,), breathing patterns (tidal volume, V1; respiratory
frequency fr) and work rate (Watts) obtained during steady-state cycling. Differences between groups
(GWI+, GWI-) were compared using the Mann-Whitney U test and effect sizes (Eta squared; n?) were
computed for pairwise comparisons.

Results: In comparison to GVs without GWI, GVs with GWI+ cycled at a lower work rates (GWI+ vs. GWI-;
77.7+22.2 vs. 97.5+32.2 Watts, p = 0.001, n? = 0.15), had less efficient ventilation (VE/VCOy; 29.4+4.5 vs.

27.3%4.0, p = 0.050, n? = 0.05); VE/VO2; 30.6+4.5 vs. 28.3+4.1, p = 0.037, n? = 0.06), lower V7 (1.8+0.4 vs.

2.2+0.5 L, p =0.010, n% = 0.09), but similar fz (26.8+5.1 vs. 25.6+4.7 breaths-min™, p = 0.25, n? = 0.02).

Conclusions: Despite cycling at similar heart rate intensities, there are distinct differences between GVs
with and without GWI during exercise. These differences may provide insight into the cardiorespiratory
health of the study sample and facilitate the interpretation of physiological, biochemical, and/or
behavioral responses when assessed before and after an exercise stressor.
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