
RESEARCH POSTER PRESENTATION DESIGN © 2022

www.PosterPresentations.com

• Unaddressed dehydration is a serious medical 
problem in individuals facing extreme 

environmental, tactical or physical challenges, such 
as mountaineers, cold endurance athletes and 
military personnel. 

• Dehydration directly impairs aerobic capacity, 

cognitive function, concentration, and can 
exacerbate or lead to the development of frostbite, 
acute mountain sickness (AMS), and in severe cases 

death (Karpecka-Gałka, 2024). 

• Physical exertion at high altitudes can lead to 

dehydration(Roche et al.2022) (Taylor, 2011). 

• Currently there is limited research establishing 

standard protocols for conducting hydration 
research or monitoring dehydration in acute 

mountainous environments during an active climb 
(Ladd et al.2016). There is a strong need to develop 
protocols for hydration measurement in these 

environments. 

• Our overall objective of this project is to develop

protocols for accurately tracking hydration levels in

    acute, extreme remote and mountainous

environments with non-invasive and easy-to-use

approaches, such as urine color analysis and urine

output.

• This work will guide future protocol design to track

dehydration in populations in high altitude, extreme

weather, and acute mountainous environments.

• Organize collected data, field notes and 

photographs taken during the expedition for the 
development of further hydration monitoring studies

• Verify the correlation between easy-to-use methods 
of hydration monitoring and classical 

measurements of hydration. 

• Analyze how mountainous environments affect 

body composition through pre/post expedition DXA 
(a method of measuring body composition) and 

BIA (a method of measuring total body water) 
testing. 

• Calculate and analyze food intake and fluid 
consumption  

• Develop a protocol for a future hydration 
monitoring study on Mount Denali. 

• Record weight, height, body composition data, 

bioimpedance analysis data, urine sample 
collection/testing results (using UOSM, USG, UC 

analysis and urine output analysis) of all participants 
(n=3)

Introduction

Overall Methods

• Record all food participants are bringing on 
expedition.

• Daily documentation of consumed food and fluid  
using experimental photography methods.

• Collect and test urine samples using urine color 

analysis, urine output analysis and urine specific 
gravity reagent strips.

• Record participants daily biometrics and 
symptoms (heart rate, Pulse Oxygen levels, 
sublingual temperature, acute mountain sickness 

(AMS) symptoms, dehydration symptoms).

Pre and Post Climb Methods

• Record weight, height, body composition data, 
bioimpedance analysis data, urine sample 

collection/testing results (using urine osmoloality 
(UOSM), Urine specific gravity (USG), urine color 
(UC) analysis and urine output analysis) of all 

participants.

• Obtain an Exit survey detailing  unforeseen 
difficulties collecting/testing/recording samples, 
collecting/recording/labeling biometric data and 

conducting surveys in extreme conditions from all 
participants and researchers.

• Organize urine sample testing results, food 
consumption data, photographic data, 

pre/post/expedition biometric data and survey 
results from all participants. 

• Test urine samples using UOSM, USG, and UC 
analysis.

• The climb will show a correlation between urine 
color and urine output with classic laboratory 

dehydration markers, such as UOSM

• We anticipate body composition and total body 
water to be decreased post-climb vs. Pre-climb

Tracking Food and Fluid Intake Over 
Expedition

Future Protocol Development

• Use collected data to develop a future study on a 
Mount Denali expedition, with aims of monitoring 

hydration status of individuals in this acute, 
extreme remote mountainous environment. 

• The data collected from this study will be crucial in 
the development of standardizing protocols for 

further research involving longitudinal sampling 
and data collection over the course of 
an expeditions in extreme mountainous 

environments. 
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Figure 1. Example of a 
Urine Color Chart for 
Hydration Assessment. 

(Research gate)

Figure 2. Example of USG 
dipstick test for hydration 
assessment (Medscape, 2014)

Urine Sampling and Testing Over 
Expedition 

Figure 3. Example of food 

trash documentation
Figure 4. Example of fluid 

consumption documentation
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Figure 5. Exit survey sample
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