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Introduction
Understanding the impact of wildfires and the wildland urban interface on
firefighter health and safety is an important new area of research interest. The
results of recent studies have helped to uncover the severity of the physiological
conditions that wildland firefighters endure during their regular duties. In a
recent study done on 95 firefighters, it was revealed that that two-thirds of
them began their shifts at or near dehydration; nearly two thirds of the
firefighters continued to become more dehydrated by the end of their shift.
Among the firefighters included in the study, only 16 managed to self-correct
and were better hydrated by the end of their shift. The purpose of this study is
to develop an experimental design that will allow us to shed light on the
physiological effects that ad libitum (at one’s pleasure) drinking has on firefighter
core body temperature, heart rate, and hydration, and whether the temperature
of the water has any significant influence on their health and safety. Based on
studies related to hydration, ad libitum drinking was identified as an adequate
method for sustaining hydration. This experimental design will focus on trying
to identify the patterns of parameters that lead to ad libitum drinking of fire
fighters and to see whether it is effective at keeping firefighters hydrated,
lowering core body temperature, and lowering heart rate.

Firefighter Ad Libitum Hydration Experimental Design
Experimental Procedures
1. Fire fighters will be equipped with a Bioharness Heart Rate Monitor for realtime heart rate readings and ingestible CorTemp Body Temperature sensor for
real-time core body temperature readings. Ambient temperature readings will
be measured Extech HT30 Heat Stress WBGT Meter.
2. Body weight, USG, and urine color will be recorded before shift.
3. Firefighters will be tested for two days of ad libitum drinking. Day 1: will ingest
water held on average at 20 degrees Celsius (room temperature). Day 2: will
ingest water held on average at 2-3 degrees Celsius (ice water). Edge Star 420t
Portable Compact Refrigerator Freezer will keep water bottles at the desired
temperature. The internal thermostat of the cooler will be checked and noted
manually every 30 minutes.
4. Fire fighters will have open access to MyHydrate water bottles located in the
temperature controlled cooler (Edge Star 420t Portable Compact Refrigerator
Freezer) Fire fighters will approach the cooler and locate their water bottle
tagged with their specific personal number and ingest the desired amount of
water. MyHydrate smart disc will record the volume consumed in ounces and
record the time at which that specific volume was consumed and send it to the
mobile application.
5. Data sheets will be collected from the MyHydrate application and then be
compared to the core body temperature and heart rate of the specific firefighter
before, after and during water consumption.
6. Body weight, USG, and urine color will be recorded manually after shift.

Discussion
Sudden cardiac arrest is the leading cause of death in fire fighters. This is caused by a
number of factors fire fighters are exposed to both alone and in combination on a daily
basis including: high sustained max heart rates, high sustained max core body
temperatures, extreme heat stress related to their personal protective equipment and gear,
and intense environmental conditions they are exposed to during a fire incident. We hope
understand how we can use water consumption as a mitigation measure. The goal is help
reduce the impact of these factors by keeping firefighters hydrated and determine the
effects that water consumption and temperature has on mitigating these serious health and
safety risks while on duty.

Conclusions
My primary conclusion is that hydration is still a relatively new research topic, and remains
largely unstudied for wildland fire fighters; it should be more heavily regarded than it is
currently. Hydration can be used to assess and improve the lives of many people from all
walks of life. Currently, we are limited in methods to test hydration, with no adequate
rapid field assessment available. It is therefore important that at-risk populations are
provided with the tools for self- and peer-assessments of hydration status, and are provided
adequate opportunity and access to water. It is important to understand whether ad libitum
drinking is sufficient at maintaining hydration levels, or whether standards and practices be
developed. This will be the first time evaluating whether ad libitum drinking at different
water temperatures can be a sufficient tool for wildland firefighter hydration.

Methods

Future Direction

I primarily used peer reviewed literature to develop this experimental design.
During my investigation I was interested in seeing how advanced current
assessments for hydration were and what the top methods for a field study on
firefighters would be. Investigation focused observing what studies had been
done with ad libitum hydration on wildland firefighters and its effects on body
temperature, heart rates, and hydration by closely examining current methods
and results in peer reviewed literature. In addition, I researched what devices
were currently available that would provide a means for measuring specific
parameters for fluid intake, specifically the time and amount of water
consumed. I found an innovative water bottle company called MyHydrate,
who had designed a water bottle with a smart disc that would send the time
and volume of water consumed to a convenient mobile application. I
discovered that Urine Specific Gravity tests were the most practical to use and
that more sophisticated dehydration devices were uncommon. It surprised me
to find how little research has been done with wildland firefighters and
hydration, specifically, the use of Ad libitum as a tool for hydration in wildland
fire fighters.

§ We hope to test this experimental design in Fall 2016.
§ We will be looking into investing in promising dehydration/hydration research, such as
Cantimer, who is focusing on detecting hydration levels using saliva.
§ We hope to use the data from this experiment to develop recommended protocols for a
rapid hydration assessment tool that will allow for peer and self assessments during the
line of duty.
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