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Infroduction

« 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-Gatka, 2024).

« Physical exertion at high alfitudes can lead to
dehydration(Roche et al.2022) (Taylor, 2011).

« Currently there is imited research establishing
standard protocols for conducting hydration
research or monitoring dehydration in acute
mountainous environments during an active climbo
(Ladd et al.2016). There is a strong need to develop
protfocols for hydrafion measurement in these
environments.

Objectives

« Qur 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 frack
dehydration in populations in high altitude, extreme
weather, and acute mountainous environments.

Overall Methods

« QOrganize collected datq, field notes and
photographs taken during the expedition for the
development of further hydration monitoring studies

« Verity 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
(0 method of measuring body composition) and
BIA (0 method of measuring total body water)
testing.

« Calculate and analyze food intake and fluid
consumption

 Develop a protocol for a future hydration

Pre and Post Climb Methods

« 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 parficipants
(N=3)
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Future Protocol Development

Pre and Post Climb Methods Post Expedition Data Collection

— « Record weight, height, body composition data, » Use collected data to develop a future study on @
i bioimpedance analysis data, urine sample Mount Denali expedition, with aims of monitoring
. g collection/testing results (using urine osmoloadlity hydration status of individuals in this acute,
( (UOSM), Urine specific gravity (USG), urine color extreme remote mountainous environment.
B (UC) analysis and urine output analysis) of al » The data collected from this study will be crucial in
B parficipants. the development of standardizing protocols for
« QObtain an Exit survey detailing unforeseen further research involving longitudinal sampling
difficulties collecting/testing/recording samples, and data collection over the course of
collecting/recording/labeling biometric data and an expeditions in extfreme mountainous
B conducting surveys in extreme conditions from all environments.
parficipants and researchers.

— Exit y:
Figure 2. Example of USG ==

dipstick test for hydration

Figure 1. Example of a 1) What was your experience and ease with taking urine samples in the field? Is

Urine Color Chart for assessment (Medscape, 2014) there anything you think we could improve upon, or suggestions you have?
Hydration Assessment. Would you recommend this for other climbers?
(Research gate) 2) Were there any issues with urine samples freezing prior to being able to
transfer them to the 30 ml bottles or record color of the samples?
Trq C ki N g Fo od an d FI Uid I n'I'q ke Over 3) What was your experience and ease with photographing urine output or fluid
- intake in the field? Is there anything you think we could improve upon, or
Exp e d |'I'| on suggestions you have? Would you recommend this for other climbers?

4) What was your experience and ease with photographing food intake in the

e Record all food o arti Clp ants are brin glﬂ g on field? Is there anything you think weocould imprO\{e upon, or suggestions
.p you have? Would you recommend this for other climbers? Refe rences
expedition. o . . .
5) Were there any technical 1ssues with photographing samples, storing
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Karpecka-Gatka, E., & Frgczek, B. (2024). Nutrition, hydration and

supplementation considerations for mountaineers in high-altitude

conditions: a narrative review. Frontiers in Sports and Active
Figure 5. Exit survey sample Living, 6. https://doi.org/10.3389/fspor.2024.1435494

Ladd, E., Sheq, K. M., Bagley, P., Auerbach, P. S., Pirrotta, E. A.,

Wang, E., & Lipoman, G. S. (2016). Hydration Status as a Predictor

of High-altitude Mountaineering Performance. Cureus.
hitps://doi.org/10.775%9/cureus.218

Roche, J., Rasmussen, P., Hannes Gatterer, Giulia Roverl, Turner,

ADVENTURE
MEALS

Post Expedition Data Organization

*+ Organize gnne sample festing re,SUHS' food R., Gerrit van Hall, Maillard, M., Walzl, A., Kob, M., Giacomo
consumption data, photographic data, Strapazzon, Jens Peter Goetze, Simon Thomas Schéfer,
pre/post/expedition biometric data and survey Kammerer, T., Nader, E., Philippe Connes, Robert, M., Mueller, T.,
results from all parficipants. Feraille, E., & Christoph Siebenmann. (2022). Hypoxia briefly

: : iIncreases diuresis but reduces plasma volume by fluid
* Test urine samples using UOSM, USG, and UC redistribution in women. American Journal of Physiology-Heart

analysis. and Circulatory Physiology, 323(6), H1068-H1079.
hitps://doi.org/10.1152/ajpheart.00394.2022

Taylor, A. (2011). High-altitude ilinesses: Physiology, risk factors,
. o o 1~1 prevention, and tfreatment. Rambam Maimonides Medical
Urine Sdmpllng and Testing Over Anticipated outcomes Journal, 2(1). https://doi.org/10.5041/rmmj.10022
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Figure 3. Example of food Figure 4. Example of fluid
trash documentation consumption documentation

« Collect and fest urine samples using urine color dehydration markers, such as UOSM . Stella Organek
analysis, urine output analysis and urine specific We antici "
, , . pate body composition and total body B
gravity reagent strps. water to be decreased post-climb vs. Pre-climb sborganek@alaska.edu
« Record participants daily biomeftrics and
symptoms (heart rate, Pulse Oxygen levels, « Sarah Rice
sublingual temperature, acute mountain sickness _ Sarice@alaska.edu

(AMS) symptoms, dehydration symptoms).
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