
Hydration In Active & Healthy Life

Bob Murray, PhD, FACSM
Sports Science Insights, LLC

Crystal Lake, IL



Pee Your Way to a Healthy Day

Bob Murray, PhD, FACSM
Sports Science Insights, LLC

Crystal Lake, IL



In conclusion ...

ÅThe science related to hydration and disease is suggestiveof benefits 
for acute and chronic conditions, but is not conclusive.

ÅWith minimal risks and potentially plentiful benefits, we should 
recommend that people drink enough each day to avoid dehydration. 

ÅIt is always better to be well hydrated than dehydrated.

ÅThe current AI values for daily fluid intake are a good starting point for 
creating hydration recommendations.

- Adult females: 2.7 L/d

- Adult males: 3.7 L/d



No doubt hydration is important.
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We are constantly leaking.

OUT

Respiration (water)

Transpiration (water)

Saliva (water + salt)

Sweat (water + salt)

Urine (water + salt) 

Feces (water + salt)

Metabolism (water)

Emesis (water + salt)

Diarrhea (water + salt)

Lactation (water + salt)

Menstruation (water + salt)

IN

Beverages and foods (water + salt)

Water from metabolism (water)



Dehydration should be brief and self-limiting.

ṉThirst-driven drinking (osmotic- and volume-driven)

ṉSpontaneous drinking (meals, meetings, parties)

ṉEasy availability of water & beverages



Dehydration is common.

ṉSchool children

ṉOlder adults

ṉAthletes

ṉWorkers

ṉSoldiers

ṉWarm weather



Hydration is in the news.

ñDrink just one more glass of water a day and you can make a real difference for 

your health, your energy, and the way you feel."
Michelle Obama

September 2013



What is the evidence?



What is the evidence?



Å 1933 Physiological Reviews (Adolph): 

2.1, 3.4, and 5.1 L/d 
minimum/moderate/liberal fluid intakes

Å NRC 1945: 2.5 L/d or ~ 1 ml/kcal

Å NRC 1949: 1.0-1.5 ml/kcal

What is the evidence?



What is the current thinking?



Insufficient evidence



Hydration-disease difficult to study.

ÅFew good studies

ÅLong-term studies needed

ÅLarge n needed

ÅTough to assess fluid intake

ÅCompliance difficult to monitor

ÅHydration status constantly changes

ÅHydration difficult to measure

ÅDaily fluid requirements vary widely

ÅDiseases are multi-factorial 

ÅMany differences among diseases

Armstrong LE. Challenges of linking chronic dehydration and fluid consumption to health outcomes. J Amer Coll Nutr 

70(11): S121-S127, 2012. 



ÅSpotty evidence for hydration-disease link.  

ÅBut does lack of evidence mean lack of association?

ÅHydration is central to all physiological functions.

With little risk and many potential (but unsubstantiated) benefits ...

Why not recommend more drinking?

What is the evidence?



What is the evidence?



Urinary tract infections

Bladder cancer 

Colon cancer 

Quality of life

Hyponatremia

Bladder lesions

Kidney diseases

Kidney stones

Gallstones 

Constipation 

Arrhythmias

Blood clots

Death

Exercise capacity

Mitral valve prolapse

Heat tolerance

Weight control

Orthostatic hypotension

What is the current thinking?

CONDITIONS WITH (POSSIBLE) LINKS TO HYDRATION



Coming up ...

1. Hypohydration & heat tolerance

2. Hyperhydration risks

3. Kidney stones

4. Practical recommendations
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All-cause mortality

Cardiovascular disease

Hypertension

Stroke

Metabolic syndrome

Type 2 diabetes

Breast cancer

Colon cancer

Depression

Falls

Post-surgery survival

Quality of life

Life expectancy

Fiuza-Luces C et al. Exercise is the real polypill. Physiology 28:330-358, 2013.

ṉEnhanced endothelial regeneration

ṉAngiogenesis

ṉHealthy inflammatory response

ṉReduced arterial stiffening 

ṉEnhanced neurogenesis

ṉReduced plasma triglycerides

ṉLower blood pressure

ṉAutophagy & apoptosis

ṉImproved glucose metabolism

ṉIncreased RMR

ṉMuscle regeneration

ṉGreater muscle strength

ṉIncreased LBM

ṉBetter bone health

Regular physical activity improves function.



Hydration supports physical activity.

Exercise capacity improved

Exercise feels easier

Heart rate is lower

Recovery is faster



Hydration reduces cardiovascular stress

Absolute + Relative dehydration

(Reduced drinking + Increased capacitance)



Dehydration + heat = greatest risk

HEAT-RELATED

COLD/WINTER

FLOOD

TORNADO

HURRICANE

LIGHTNING
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U.S. weather fatalities per year


