Tea and Hydration

Introduction

The Tea Council’s Healthy Drinks Survey revealed that a third of all adults in the UK are not meeting their daily fluid requirements. Fluid is vital to life, and whilst humans can survive weeks without food, they can only survive a few days without fluid. It is vital for a number of bodily functions including:

· Transportation for essential nutrients and oxygen (blood)

· Excretion of waste products (urine and faeces)

· Lubrication (joints and eyes) 

· Regulation of body temperature 

As a result, maintenance of an optimal fluid balance is important for general health and well being.

Body Fluid

Approximately 50-70% of our body weight is made up of water, which varies depending on age (higher in infants than adults) and gender (lower in women than men due to a higher composition of body fat containing no water). This fluid is distributed amongst the extracellular (blood and other fluids) and intracellular (within the cells) compartments of the body.

Fluid Balance

Fluid balance is based on:

· the amount of water that is lost in the urine, faeces, skin and lungs and 

· the intake of water coming from food, drinks and metabolism.

Table 1 shows the water balance of a sedentary individual with a body weight of 70-75kg living in a temperate climate.

Table 11
	
	Water (ml/day)

	Intake

Food

Drinks

Metabolism

Output

Urine

Faeces

Skin

Lungs
	1000ml

1200ml

350ml

2550ml

1250ml

100ml

850ml

350ml

2550ml




The regulation of this fluid balance is very tightly controlled by various homeostatic mechanisms e.g. a water deficiency causes a fall in blood volume and consequently an increase in osmolality of all body fluids, which stimulates the thirst centre and the osmoreceptor in the brain. This results in thirst (leading to conscious drinking behaviour) and the release of the antidiuretic hormone vasopressin (acts on receptors in the kidney to increase water absorption and reduce urinary volume). When the body contains an excess of water the reverse occurs. 

Fluid Depletion

The tight regulation of the body’s fluid balance generally results in variations of total body fluid levels of less than 1%. However, changes as little as 1-2% can result in dehydration and have negative consequences. For example fluid loss at 1% of body weight impairs thermoregulation and thirst occurs. Thirst increases at 2% loss, with dry mouth appearing at approximately 3%. Vague discomfort and loss of appetite appears at 2%. At 4% dehydration a 20-30% reduction in work capacity is observed. Difficulty concentrating, headache and sleepiness are observed at 5%. Tingling and numbness of extremities can occur at 6% and collapse at 7% dehydration. A 10% loss of body water through dehydration is life threatening.

Chronic dehydration may occur in situations where there is a continual low intake of fluid and particular populations at risk include

· Children – maybe less aware of the need of increased drinking and have a relatively insensitive thirst mechanism

· The elderly - possibly due to a reduced thirst response,
 chronic physical and/ or mental impairment
,

The effects of chronic dehydration include:

· Constipation
· Lethargy
· Dental disease – saliva is essential for the maintenance of oral health and dehydration has been associated with salivary dysfunction
· Headaches
· Impaired cognitive function 
· Confusion in the elderly – this can result in dizziness and fainting and subsequently dehydration has been identified as one of the risk factors for falls in the elderly
· Skin changes – mild dehydration can result in the skin appearing flushed, dry and loose with loss of elasticity
· Increased risk of urinary tract infections and renal stones. 
In addition, some studies have suggested a link between a habitually low fluid intake and certain cancers eg colon.
,
 

Acute dehydration may be as a result of increased fluid losses such as

· Diarrhoea and vomiting

· Pyrexia 

· Burns

· Undiagnosed Diabetes Mellitus

· Prolonged use of diuretic drugs 

· Physical activity

Fluid Requirements

Individual requirements for fluid vary considerably as the amount of fluid lost will depend on various factors such as the environmental temperature, humidity, individual metabolism, activity levels, general state of an individual’s health and diet. 

The World Health Organisation (WHO) in their report ‘Domestic water quantity, service level and health’
 have provided the following fluid requirements (both from food and fluid) for individuals living under average conditions:

MEN (based on a 70kg male) – 

2.5 litres a day

WOMEN (based on a 58kg female) – 
2.2 litres a day

CHILDREN -




1 litre a day (for a 10kg child)







 0.75 litres a day (for a 5kg child)

This has been carried through in a second WHO report, ‘Nutrients in drinking water.’

In practical terms, the Food Standards Agency
 recommends that if you live in the UK (or somewhere with a similar climate) you should drink approximately 1.2 litres (6-8 glasses) a day. This should increase if you are ill with sickness or diarrhoea. The British Dietetic Association also recommends that most healthy adults should drink at least 6 to 8 glasses of liquid every day (more in hot weather, if physically active or in illness).

Tea and fluid replacement

Approximately 40% of the nation’s fluid intake will come from tea; a cup of tea is 99.5% water.
It is a common misconception that tea should be avoided as a fluid replacement due to the diuretic action of the caffeine present. The diuretic effect of caffeine was originally based on acute studies in caffeine naïve individuals.
,
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 However research shows that a tolerance to caffeine develops.
,
,
,
,
 As such those who are not caffeine naïve, i.e. regularly ingest caffeine, do not experience an increased urine output or altered conditions of hydration status after consuming caffeinated beverages.
,

Another consideration to take into account when investigating the relationship between caffeine and diuresis is the dose size of caffeine ingested. Where the dose relationship has been systematically investigated it is only at a high dose of 360 mg that a diuretic action is found.17 A recent systematic review of the accumulated evidence has shown that acute diuretic effects are observed generally in cases where at least 300 mg of caffeine is ingested.
 This finding suggests that tea does not have a diuretic effect unless the amount of tea consumed at one sitting contains more than 250-300mg of caffeine, equivalent to between 5 and 6 cups of tea.
It is also widely believed that plain water is more hydrating than other sources of fluid. Medical, physiology, nutrition and military texts have long said that water from foods and a range of beverages can all meet fluid needs.10
The effect of drinking tea on hydration status has been further explored in a study conducted in circumstances where fluid balance of the body is stressed. Nine male and four female members of expeditions based at Mt. Everest base camp at an altitude of 5,345m were subjected to a crossover experimental design study comprising two 24-hour dietary interventions. In the ‘tea’ condition, hot brewed tea formed a major part of fluid intake for 24 hours, whereas in the ‘no-tea’ condition tea was excluded from the diet for 24 hours. Despite similar volumes of fluid being ingested in the control and tea conditions, there were no differences in urine volume or markers of hydration status. The authors of the study concluded by saying that even when tea is drunk at high altitude, where the body is subjected to large losses of water, there is no evidence that tea acts as a diuretic when consumed by regular tea drinkers. In fact, tea can make a useful contribution to the hydration status of the body.

Due to the volume of fluid that is drunk whilst enjoying a cup of tea, the Food Standards Agency and the British Dietetic Association both advise that tea can help towards meeting daily fluid requirements.
In Summary…

About 70% of the UK population drink tea on a regular basis, drinking on average three cups of tea a day.
 At this intake tea can make a positive contribution to the body’s hydration status, helping to promote health and well being. 
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