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Further research should investigate the 
relationship between urine color 
analysis, fluid/nutrient intake and 
hydration symptom monitoring in 
climbers and classical measurements of 
hydration using adapted methods of 
urine color analysis, food/fluid intake 
and hydration symptom monitoring. 
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• Unaddressed dehydration is a serious 
medical problem for 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. 

Introduction
• Pilot data (n=23) suggests that urine color 

did not corelate with hydration status 

• The use of urine output measurments 
may be be a feasible predictor of 
hydration status

• The use of dehydration symptoms may 
be a predictor for hydration status in 
some climbers

• The use of urine sampling and health 
survey protocols in mountainous 
environments were developed for use in a 
future research regarding the physiology 
of individuals in extreme mountainous 
environments

ResultsObjectives
• Assess in field methods of monitoring 

hydration status(urine color, urine 
output and dehydration symptoms) to 
classical measurments of hydration to 
determine their feasibility and 
accuracy 

• Develop protocols for obtaining urine 
samples and health survey data in 
mountainous environments

Methods:
• Obtain pre/post climb health/body 

composition measurements from 
climbers 

• Obtain daily urine output 
measurements, personal urine color 
analysis data and urine samples from 
climbers 

• Obtain daily nutritional/fluid intake data 
from climbers 

• Obtain daily health surveys from 
climbers

• Verify use of in-field hydration 
assessment methods with classical 
measurments of hydration (UOSM, a 
classical measurement of hydration)

• Verify use of in-field protocols for use in 
future research in mountainous 
environments 
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• The use of specific gravity reagent strips 
did not corelate with dehydration status 

Figure one: Climbers melting snow for 
drinking water on a climbing expedition

Figure two: Depicting urine color changes 
throughout a climb

Figure three: Participants climbing timeline 
Figure four: Urine output and dehydration status 

Figure six: dehydration symptoms and dehydration status

Figure seven: Climbers on Rainier
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Figure four: In field 
urine color and 
UOSM (mOsm/kg)

Figure five: Urine 
output (mL)and 
UOSM 
(mOsm/kg)

Figure seven: Urine specific gravity value and UOSM (mOsm/kg)
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