LIFE IN THE BALANCE?

4 )

v Maintaining water balance is essential to normal physiologic functioning and
healthy living.

v Evidence suggests that dehydration is widespread in the population, although
most data relate to specific groups such as athletes, children and the elderly.

v Data support the role of dehydration in headache, UTI and kidney stones as well
as in feelings of fatigue, loss of concentration and cognitive deterioration.

v Increasing fluid intake needs care to avoid additional calories via sweetened
drinks.
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HYDRATION FOR HEALTH -
ARE THEY RUNNING ON EMPTY?

@ ADULTS UNDERESTIMATE AND UNDERCOMPENSATE FOR WATER LOSSES'
@ DEHYDRATION HAS WHOLE-SYSTEM EFFECTS? INCLUDING TIREDNESS,? AND




WATER — AN ESSENTIAL BUT OVERLOOKED NUTRIENT>

a

Water composition of tissues and organs (% by weight)

Skin 72.0

Brain 74.8

Heart 79.2

Lungs 79.0

Liver 63.8

Spleen 75.8

Intestine 74.5

Kidney 82.7

Muscle 75.6

Blood 83.0

Adipose tissue 10.0

Skeleton (bone) 22.0

~

Water is the largest constituent of the human body
and is essential for cellular homeostasis and life.®

DEHYDRATION AT WORK

Hydration research relevant to ‘average’adults is scanty. This is a
consequence of six decades of research being focused primarily
on the military, athletes and hospitalised patients.” Some
occupational data, however, have been produced including
research that shows a direct link between dehydration and

the risk of accidents at work. In hot temperatures people

lose water more easily and can become dehydrated, having

an impact on the incidence of headaches and fatigue.®

Maintaining water balance is essential to normal functioning.
Effects from dehydration include metabolic and functional
abnormalities.® Yet data from specific population groups reveal
widespread sub-optimal fluid intake. For example, in a sports setting,
studies of the nutritional and hydration habits of amateur and professional

players show that rehydration fails to match output.'® This is also observed in teenagers.'®
Data from schools find high levels of voluntary dehydration,'” and elderly populations in
the community as well as in hospital have hydration issues.'*'?

Since even mild water depletion can cause side effects such

as loss in alertness, concentration, short-term memory,'

headache* and tiredness,’ improving patient awareness
about the health benefits of drinking appropriate
quantities of fluid is essential.

This brochure highlights some of the key issues
concerning hydration status in ordinary working and
active people.




PATIENT COMMUNICATION AND THE ROLE OF WATER

Homeostatic regulation of fluid intake by the brain is multifactorial involving also habitual,
cultural and psychogenic drives.'> The compensatory responses when there is a depletion
of water supplies do not restore body fluids to the original state; replenishment is
therefore essential to maintain fluid balance.™

Patients consistently misunderstand healthcare advice'®and/or fail to adhere.”
Explaining quickly and visually how water is an essential component and facilitator of all
cells may help patients adjust understanding.

A useful analogy to convey the role water plays in the body may be the ‘water-powered
engine’ To enable patients to appreciate the role hydration plays in health it may be
appropriate to dispel any misunderstandings that, for example, water just goes in at one
end and straight out the other.
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Water is essential to:
@ Passage of nutrients and oxygen J

into cells
® Chemical reactions that power cells
@ Transport of waste out of cells.

;

CELLULAR HYDRATION STATE MAY BE A CRITICAL
DETERMINANT OF CELL DEATH OR SURVIVAL"

Body water balance depends on the net difference between fluid gain and fluid loss.
When the body loses water, it is lost from both extracellular and intracellular spaces
although the losses may not occur equally.™

Data on the effects of changes in water compartments on physiology and metabolism are
from mostly in vitro studies.?® Changes in cell hydration appear to contribute to metabolic
regulation while also determining response to different stresses. Cell dehydration may, for
example, have a role in insulin resistance and catabolism while increasing susceptibility to
stress-induced damage.™

Changes in cell hydration have been seen to occur within minutes
in response to hormonal influences, nutrients and oxidative stress.
Alterations in cellular hydration may represent an important
mechanism for metabolic control and gene expression.'

If theories about the role of cell swelling are confirmed, strategies
that modify cellular hydration could be used in some metabolic
disorders.?®
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GOOD HYDRATION MAINTAINS MENTAL
PERFORMANCE

Numerous reports present findings that dehydration can adversely impact on cognitive
function; these were reviewed recently by the National Academies’ Institute of Medicine.®
Some researchers report significant deterioration in mental function at 2% or more body
dehydration levels.?

An association between hydration status and quality of life is proposed* drawing on data
demonstrating increased perception of fatigue and tiredness.

Perception of fatigue in one study of 8 men found increased ratings of fatigue at 2.8%
dehydration resulting from exercise or heat.?

Short periods of fluid restriction prompt reported feelings of tiredness, difficulties

concentrating and perceptions of reduction in alertness.” Short-term memory loss and
attention difficulties are seen at 2%.?

Pathophysiology of cognitive dysfunction in moderate and severe dehydration?

DEHYDRATION

Intracellular Intravascular Extracellular
effects volume depletion effects
Increased cytokine concentration Cerebral hypoperfusion Electrolyte imbalance
Altered pharmacokinetics Cardiac ischaemia Uraemia from acute renal failure

Increased anti-cholinergic burden Thromboembolic disorders Contraction alkalosis

I—} COGNITIVE DYSFUNCTION 4—|

Pathway proposed by Wilson and Morley (2003)%

DEHYDRATION AND THE BRAIN

Water depletion is involved in a range of cognitive and neurological effects:
@ Loss of concentration™

@ Tiredness®

@ Short-term memory™

® Headache*

@ Migraine”

Theoretical model of the clinical trajectories of cognitive dysfunction
resulting from variable degrees of dehydration.?

PERSISTENT SUB-CLINICAL

@ Anodety
@ Panic attacks
@ Agitation

DEHYDRATION

FLUCTUATING LEVELS - :
OF TISSUE DEHYDRATION @ Fluctuations

@ Hallucinations
@ Delusions
@ Inattention

PROGRESSIVE UNTREATED
DEHYDRATION

@ Somnolence

@ Unconsciousness
@ Psychosis

Pathway proposed by Wilson and Morley (2003)*

The three areas of the brain most vulnerable to the effects of dehydration are:

@ Reticular activating system (attention and wakefulness)

@ Autonomic structures regulating psychomotor and regulatory functions

@ Cortical and mid-brain structures responsible for thought, memory and perception.

Even mild dehydration adversely affects alertness, concentration and short-term
memory.'




WATER-EMPOWERED EXERCISE WORKPLACE DEHYDRATION IS AN OCCUPATIONAL
HEALTH ISSUE

Dehydration can adversely influence aerobic and endurance-type exercise performance as
well as anaerobic exercise. Dehydration is an issue in the workplace too and can adversely affect physical work
capacity.® Access to fluids in the workplace can also be a factor for some sectors.*®

s Slenitg ISR Several studies have demonstrated a link between dehydration and impaired mental,
e D visuomotor and cognitive performance,*'*? leading in some situations to an increased risk
for accidents.?

Trained runners racing at 1500m, 5km
and 10km were seen to slow down by
3.1%, 6.7% and 6.3%, respectively if
they were dehydrated.?®

Studies of occupational accidents report the lowest rates in cold months and highest rates
in hot months when sweat losses would be greatest. This supports the hypothesis that
dehydration could lead to an increase in the risk of accidents:

Relationship between the number of industrial accidents by month \
and the temperature?®

INDUSTRIAL ACCIDENTS BY MONTH
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DEHYDRATION AND THE HEART

Hydrated cyclists go faster® gy
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Exercise increases cardiovascular strain and in situations of dehydration, for every 1% of
body weight lost, heart rate increases by 5 beats per minute.*

Water loss during exercise leads to a decrease in plasma volume and blood flow. The
heart’s capacity to work is then affected and physical performance decreases along with a
deterioration in aerobic capacity.*




SYNCOPE

In healthy people who have fainted, drinking 500ml of water has been shown to increase
orthostatic tolerance within 15 minutes.*

Drinking water may delay the onset of neurally mediated pre-syncope

-~

Patients should be advised to drink
water before a situation that might
trigger syncope such as standing for
long periods or exposure to high
temperatures.®

CHRONIC DEHYDRATION MAY PRECIPITATE URINARY
TRACT INFECTIONS (UTI)

Poor fluid intake or low urine output are both factors that predispose individuals to UTI.?2

Fluid intake exerts an influence on the composition of urine, on urine volume, on
micturition frequency, on renal perfusion, and on the osmolality of the renal medulla.*®

Mild dehydration may play a role in the growth of bacteria in both the upper and lower
urinary tract. This is thought to be related to increased concentrations of mucus, bacterial
nutrients and urea in the urine of mildly dehydrated people.*®

HEADACHE

Water deprivation headache has recently been described as a primary headache postulated
as arising from the meninges. Dehydration may play a role in triggering migraine as well as
playing a part in prolonging existing attacks.**

Some researchers have shown that increasing water intake can reduce the length and lessen the
intensity of headaches. An intervention study in which frequent headache sufferers increased
their daily water intake by 1 litre resulted in reduced duration, and intensity of headaches.*”

Reduced duration and intensity of headaches after intervention \
involving increased daily intake of water by 1 litre3”
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THERAPEUTIC ROLE FOR WATER

Conclusions about the role of water in treating and preventing certain diseases is made
difficult by the absence of any gold standard for the assessment of hydration status.?®

There is also considered to be a general lack of evidence to support or deny the benefits of
increasing fluid consumption in healthy individuals,* while data exist to support the benefits
of maintaining fluid balance.

There are, however, numerous studies, some of which are cited here, that support the
hypothesis that increased total water intake may be effective to prevent recurrent kidney
stones, UTIs and headache, while maintaining or restoring water balance may play a part in
optimising cognitive function and general feelings of well being.




