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MEF
30L

Interstitial Fluid
11.0L

Intracellular
Fluid
28.0L

npUT ]

1/3

2/3

Centrifuged whole blood

TOTAL BODY WATER

55% plasma
90% H,O
7% plasma proteins
3% other

45% formed elements
> 99% red blood cells
< 1% white blood cells
and platelets
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Body Fluid Balance

Temperate weather '3 Hot weather
(little or no exercise) 7 (heavy exercise)
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Altered hydration status
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Tharst

Plasma concentration
of antidiuretic hormone
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Plasma osmolarity (nOsike)

Figure 1. Comparison of osmotic threshold for vasopressin
release and stimulation of the thirst reflex. (Used with permis-
sion from Pathophysiology of the Endocrine System.*)
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Involuntary Dehydration
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Figure 11—Relation between gross sweating rates and voluntary c
dehydration in six groups of men (10-28/group) at low (<400 g-h™"),

intermediate (400-600 g-h™), and high (>600 g.h™") sweating rates. &)
Dashed line indicates no fluid intake; X-axis indicates fluid intake SERIE CIENTIFICA
equals sweat loss. SIMPOSIO
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How do measure hydration statu:

A Stable isotope dilution
A Neutron activation analysis

A Bioelectrical impedance spectroscopy
A Body mass change

A Plasma volume change

A Plasma/Serum osmolality

A ADH level

A Urine osmolality

A Urine specific gravity
A Urine conductivity

A Urine color

A 24-hr urine volume
A Salivary flow rate

A Rating of thirst
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Classifying Hydration Status

Adapted from Armstrong 2010

(290 data points, 59 male test subjects). Data fit to normal curve
24-hr fluid 24-hr Morning | 24-hr USG| Morning

intake (L) urine USG Urine Osm| Urine Osm
volume (L)
EXUEITELY >3.3 >2.3 <1.017 <1.012 <545 <377 <4
hyperhydrated
Slightly
2.6-3.3 1.92.3 1.0171.021 1.0121.014 545713 377-475 4
hyperhydrated
Well hydrated  2.52.6 1.51.9 1.0221.023 1.0151.017 714817 476586 5
Euhydrated 2.02.5 1.2-1.5  1.0241.026 1.0181.020 818924 587-766 5
Slightly
2.01-2.05 1.1-1.2  1.0271.028 1.021:1.024 925-999 767-880 6
dehydrated
Very
1.4-2.0 0.91.1  1.0291.031 1.0251.027 10001129 881-1013 6
dehydrated
Extremely <1.4 <0.9 >1031  >1.027  >1129  >1013 >6

dehydrated
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dehydrated
Very
1.4-2.0 0.91.1  1.0291.031 1.0251.027 10001129 881-1013 6
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Nude Body weight pre- and
post

70 kg baseline
-68 kq after exercise
=2 kg

2/ 70 *100 = 2.86 %
dehydrated
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Intermediate Summary

A There is a constant turnover of water in the
body.

| Stresses to body water balance include ambient
temperature and activity level

A Replacement is not perfect atways timely.
I Involuntary dehydration

A In laboratory setting many biological markers
can be made

I If tightly controlled changes in body mass can C
Indicate acute changes in body water loss &0
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What are you measuring?
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Visual Vigilance
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PROFILE OF MOOD STATES
Subject Number: Date:

[ ]
AS S e S S I I l Below is a list of words that describe feelings people have. Please MARKING INSTRUCTIONS
read each one carefully: then mark ONE circle under the answer to

the right which best describes HOTW YOU FEEL RIGHT NOW. | *Use a No. 2 pencil only.
The numbers refer to these phrases: » Do not use ink, ballpoint, or felt tip pens.

0=Not at all » Make solid marks that fill the response completely.

1= A little « Erase cleanly any marks you wish to change.
O O 2 = Moderately * Make no stray marks on this form.

=iz 3 by, CORRECT: @ INCORRECT: &iZ@

4 = Extremely

0125354 01234 012354
Friendly Unworthy Desperate
Tense Spiteful Sluggish
Angry Sympathetic Rebellious
Wom out Uneasy Helpless
01234 01234 01234
Unhappy Restless Weary
Clearheaded Unable to concentrate Bewildered
Lively Fatigued Alert
Confused Helpful Deceived
Profile of Mood States T ey CTIT
Sorry for things done Anmnoyed Furious
Shaky Discouraged Efficient
Listless Resentful Trusting
Pesved Nervous Full of pep
01234 01234 0 1 2:3:4
Considerate Lonely Bad-tempered
Sad Miserable Worthless
Active Muddled Forgetful
Onedge Cheerful Carefree
01234 01234 01234
Grouchy Bitter Temified
Blue Exhausted Guilty
Energetic Anxious Vigorous
Panicky Ready to fight* Uncertain about things
Hopeless Good natured Bushed
Relaxed Gloomy
MAKE SURE YOU HAVE
*This means you are ready to get n a physical fight ANSWERED EVERY ITEM
PLEASE DO NOT WRITE IN THIS BOX

Subject

Number TEST GROUP




Cognitive Effort (Mental Energy)
NASA Task Load Index

MENTAL DEMAND How much mental and perceptual activity was
required (e.g., thinking, deciding, calculating, remembering,
looking, searching, ete)? Was the task mentally easy or mentally
demanding, simple or complex, exacting or forgiving?

Low [ ] HIGH

TEMPORAL DEMAND How much time pressure did you feel due the rate
or pace at which the tasks or task elements occurred? Was the
pace slow and leisurely or rapid and frantic?

LOW [ ] HIGH

PERFORMANCE How successful do you think You were in accomplishing
the goals of the task set by the experimenter? How satisfied were
You with your performance in accomplishing these goals?

POOR [ ] GOOD

FRUSTRATION LEVEL How insecure, discouraged, irritated, stressed
and annoyed versus secure, gratified, content, relaxed and
complacent did you feel during the task?

LOW [ ] HIGH ‘

EFFORT How hard did you have to work (mentally and physically) to n
accomplish your level of performance? SERIE CIENTIFICA
SIMPOSIO
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Hydration and Cognition
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Lieberman 2007

Functional Status

Cogni
Impairment

Delirium/
Coma

Death

?

0% ] 100%s
Level of Dehydration

Fig. 1. Decline in function resulting from dehydration.
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Cognition & Hydration
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Cognition & Hydration
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—+— The moneutral
- o - Hot Dry
—& - Hot Humid

Symbol Substitution
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Sharma 1986

3%
(1.3%) (2.3%) (3.3%)
Body Dehydration
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Cognition & Hydration
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Gopinathan 1988
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Headache

High
Fluid restriction
No fluid restriction
Low
1.0% 1.75% 2.7% (‘
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