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ABSTRACT

Background: Because the assumption that small changes in hydra-
tion status are readily compensated by homeostatic mechanisms has
been little studied, the influence of hypohydration on cognition was
examined.

Objectives: We assessed whether a loss of <1% of body mass due
to hypohydration adversely influenced cognition, and examined the
possible underlying mechanisms.

Design: A total of 101 individuals were subjected to a temperature of
30°C for 4 h and randomly either did or did not consume 300 mL
HQO durmg that period. Changes in body , urine osmolahty,

the

her
the influence of hypohydration on psychological functioning.

Results: Drinking water improved memory and focused attention.
In the short-term, thirst was associated with poorer memory. Later,
a greater loss of body mass was associated with poorer memory and
attention (mean loss: 0.72%). At 90 min, an increase in thirst was
associated with a decline in subjective energy and increased anxiety
and depression, effects that were reduced by drinking water. At
180 min, subjects found the tests easier if they had consumed water.
Conclusions: Drinking water was shown, for the first time to our
knowledge, to benefit cognitive functioning when there was a loss
of <1% body mass at levels that may occur during everyday
living. Establishing the variables that generate optimal fluid con-
sumption will help to tailor individual advice, particularly in clin-
ical situations. This trial was registered at clinicaltrials.gov as
NCTO02671149. Am J Clin Nutr 2016;104:603-12.
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experimentation, even though hydration status plays a role in all
aspects of bodily functioning and in many chronic diseases (3).
Therefore, because the first signs of subclinical nutrient deficiency
are typically psychological in nature (4), aspects of cognition were
examined in individuals who were hypohydrated.

A review of the psychological consequences of mild dehy-
dration showed that, when body mass fell >2%, there were mood
changes; reports of fatigue increased, whereas alertness declined
(5). However, the effects on cognition were less consistent. The
relevance of such conclusions to indivi

about thelr everyday life is unclear beca
mafiivill occur often. Fo
ood or liquid is consum
1cally a loss of o
owledgeie a

changes in hydratmn status are readily compensated has not been
systematically considered; in particular, the point at which fluid
loss affects mental performance has not been established. Brain-
imaging studies that have examined subjective thirst have shown
increased activation in the anterior cingulate and decreased acti-
vation in the parahippocampal gyri (7). Because it is unclear
whether these changes have other functional consequences, and
these brain areas are associated with both focused attention (8)
and episodic memory (9), these variables were examined.
Currently, because there are no adequate biomarkers of hy-
dration status, recommended intakes of water in the United States
are based on median intakes (3). These figures can only be valid
to the extent that current intakes are optimal and that there are not
marked differences in individual needs. In addition, the guide-
lines simply provide optimal daily intake, which raises the
question of whether, within 1 d, there may be times when hy-
dration status is less than optimal. Therefore, the objective of
the current study was to consider whether a loss of <1% of
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Table 1 Study Protocol

R ]

Gubyedmir | Risliydration (R) Test

Warm up, 1RM(E1)

2- hour rest

1RM (E2)

Flamydentos
Rty arabe

Sauna-induced dehydration

to - 1.5% body weight Warm up, 1RM(D)

. Dasaing perieTmaros wat gtk durng 3
prpaienand (E1. W& arjierpdeaied a8 Ha e
AT B WRnTT up A RS dpagrerenia i KA
(1 Thim gy PR B0 TAR i Eaod 0
B LEZ

T R T it ABON. T 3 et e

Tl pod e Aansergy
Pk [ S ol Al N Fenedn @ TP

roci ] Afel Peldrl vy, Al 0T of i PpCe

Ol Gfrydeated,

pardaatng MOLNAT
= A piond FoaeE i GaBrpde Wb etk e | i)

|:|.11-|-h-1'-,- Sahvy-

eyniety, Tl e
oo PN

2-hour rest drinking
fluids to regain 1.5%

1RM (R)

cur gl i (3t el PR T BB W, e g F Ilm
urier puliects YR N o B wmart i Ty e yoraton of less A= v -
ity prosd aqert F oy WEGTE T ot e o Tt i b

'.-:rl-'-t"-l-:.*rl-'lm.l

God! Tag=d LY P BRAHED BN AT bk
g oAl L

By pupfing BRent] Hndid pElulTh W TEDOTE
Frydralptan B TR p—lL L b

T - Lo L]
) Eilery ASFRSr

cemdaod
3!

D ST g Fp bt g
=g -
T P gt B A g, 33

T o gt SRR
[

gl (el T ] gt (AT | T T i i sl anct
P e - . Aoyt i s i RN
can 1.5 parse ui Tl ey e gh= Oebnpdraton & -4 e e g CRTE r';.h__.__,p_‘.._.,. oo A A, e U
pAabil 0 & 0RE o 175 pesarci for § g welh P
e i £ Epgnd aie Rt 25 i for e S v v Bty

F-:----.f--u,‘;-r'-rr..i:-:'-' gt O il 40 RhasE DR

U grromianll de a0k § e Lo P V1P 1R

puiboests 1 il W BT i T

-



Synovial Joint

Healthy joint Osteoarthritis
Fibrous | ..
/ capsule Bt

Bones et
Synovial ‘ |
membrane

cartlinge Joint cavity
with synovial

fluid















OXIDATIVE STRESS

O-@-

Free Radicals Cell with
Attacking Cell Oxidative Stress

Normal Cell






l
= |

- ﬁ(’
designs 2 #'I .,
for health’ =
2 PRACTITIONER
7 SUPPLEMENT
%, BRAND
% opgpgse®

Creatine
Monohydrate
Powder

Muscle building and strengtht

Dietary Supplement ¢~ Net Wt.16 oz (11b) 4509
M HEALTH®  Professional Use Only
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Insensible Huid Loss
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Acidic Neutral Alkaline

] i [
g 3] 7 8 Q 10 11 12 13 14

-
QL
=
2
L
=
e
=
<

...
O
>
e

]

=
C¥




Sections of human the stomach

Esophagus
Cardia
Fundus
® D
=
@©
. <
Pyloric S
canal <
& Body
™ &
D
O
$
@)
&
XS
Q(b
<

Duodenum









EYSlprsam = o

A ey NIl . 1|




Your szrydag Calt

Votre zel ga;hd:en

<51 _“[\».]A NAT[‘TRA[ Iy

 Exquisite Taste
Goiit exquis

Tnrefined Mineral Salt

Sel minéral non raffine

* Kosher Certified
Certifié kascher

Redm nd
PV N

AMAZING UNREFINED MINED IN
TASTE MINERAL SALT AMERICA

PERFECT FOR EVERYDAY USE

ANCIENT FINE SEA SALT

THIS SALT DOES NOT SUPPLY IODIDE, A MECESSARY NUTRIENT

Net Wt. 10 Ibs. (4356¢g)






Hersonal Hydration Challenge

o [rink halt my body weight in ounces of water for the day

o Avoid any drinks with sugar

o Drink 20% of my total intake of water FIRST THING IN THE MORNING
o Add | pinch of Celtic Sea Salt or Redmond's Sea dalt to every liter (37 oz) of water

o [rink a0% of my total water intake during a round or golf practice
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