Effects of a Progressive Treadmill Conditioning Program for Military Working Dogs with Heat Injury
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Heat injury can be a considerable cause for loss from duty for Military Working Dogs (MWDs), costing the US Department of Defense significant amounts of time and financial resources invested in procurement, training and care of MWDs.  Conditioning improves the ability of an individual to thermoregulate, by reducing the proportion of energy produced as heat and increasing the proportion utilized for work, otherwise known as the energy efficiency.  An exercising individual will use a relatively small proportion of energy to produce work, but the majority of energy will be burned off as heat.  These proportions can be affected by physical conditioning, resulting in a reduced core body temperature in response to exercise and diversion of more of the respiratory system towards olfaction, enhancing performance and reducing the risk of heat injury. (Pierce, 2013).  Providing adequate conditioning programs to working dogs may reduce the incidence of heat injuries, and also improve detection performance by reducing the threshold for panting, which interferes with olfactory acuity.  The objective of this study was to evaluate a progressive treadmill-based conditioning program on the outcome of MWDs diagnosed with heat injury with respect to retention in the Department of Defense program.  
The investigator evaluated a series of 15 MWDs with a history of heat injury that underwent a seven-week progressive treadmill conditioning program with the goal of return to duty.  Dogs that were otherwise healthy but that had had three incidents of heat injury within a calendar year, were overweight or that had recovered from a single episode of heatstroke were enrolled.  The regimen began with walks indoors and progressed  in duration, speed and incline.  Dogs were gradually moved outdoors and were exercised at increasingly later times of day.  By the final session of the program, dogs performed walk-trot intervals for thirty minutes at an incline on a treadmill outdoors in the afternoon.  
Of fifteen MWDs that completed the conditioning program between March 2015 and October 2018, seven are still actively working.  Five dogs are operational and two are employed as training aids at JBSA-Lackland.  Of the eight dogs that did not remain in the program, six were eliminated due to recurrent heat injury after completing conditioning, and two were eliminated for other medical reasons (asphyxiation under training conditions and immune-mediated hemolytic anemia).  No dogs that were retained in the program have had recurrent heat injury episodes medically documented after completion of conditioning. No statistical differences were observed in the characteristics assessed. However, the average number of days between conditioning and class start for dogs retained was more than twice that for dogs not retained and the proportion of dogs retained with heatstroke was more than four times the proportion for dogs not retained.
Military Working Dogs are often asked to perform rigorous or sustained exercise in extreme environmental conditions, including particularly hot climates of the current theaters of operations. Required activities can elevate core temperatures significantly during exercise and within the first 15 minutes of cool-down (O’Brien et al, 2017).  Physical conditioning has been shown to reduce core and rectal temperatures in response to exercise in horses, and to increase basal levels of HSP70 family in humans, dogs and other species.  Heat shock protein alterations may provide some protection against heat injury.  In this study, the progressive treadmill conditioning program resulted in successful retention of 47% of 15 MWDs.  While differences between the dogs that were successful retained and those that were not could not be specifically determined in this pilot study, the climate in which dogs were released from conditioning and resumed regular training and the severity of the heat injury may be impactful.  It appeared in this study that dogs with a single episode of heatstroke and dogs with release to training either in the hottest part of the summer or the cooler months were more likely to be successful.  Limitations of this study include its retrospective nature, the small number of dogs, and the inclusion of two dogs that weren’t released due to heat injury but for other reasons. Clinically, retention of 47% of MWDs that would otherwise be discharged from duty suggests the conditioning program is of value to the DoD, but further study will be required to evaluate all the factors that may influence long-term success after conditioning for MWDs with heat injury.  
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