Water in nutritional health of individuals and households:
An overview
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Abstract
This paper gives an overview of human water requirements (Part 1) and water quality for nutritional health (Part 2). A balance
between water input and water output is needed to maintain a normal hydration status. Water requirements of individuals
differ in different stages and circumstances in the healthy life cycle, e.g. childhood, pregnancy and lactation as well for the
elderly. Various sources of dietary water as well as water consumption of the South African population are discussed. Water
is needed to maintain a normal hydration status, yet the non-water ingredients of beverages may also have hydration and nonhydration-related (ill-) effects, mostly in the longer term. Furthermore, water quality can affect nutrition-related health. Water
is a source of nutrients, with fluoride being the most important from a nutritional perspective. Water is needed for hygiene
and there are various transmission routes for diseases related to water i.e. water-borne, water-washed, water-based and waterrelated. In South Africa, 2.6% of all deaths and disability adjusted life years (DALYs) are attributable to unsafe water, sanitation and hygiene. The figures are much higher for children under 5 years of age. Of the diseases associated with water, those
that precipitate with diarrhoea remain among the most important causes of global childhood mortality and morbidity. There
is some evidence that certain chronic diseases are associated with water-related pathogens. Water has a role to play in holistic
multi-sectoral interventions addressing nutritional problems.
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Introduction
In order to address under- and over-nutrition, as well as other
nutrition-related public health issues, 11 food-based dietary
guidelines were developed to help South Africans choose an
adequate but prudent diet. One of these guidelines specifically refers to water and spells out: ’Drink lots of clean, safe
water’ (Vorster et al., 2001). This implies that optimal nutrition is intrinsically linked to water. The guideline distinguishes
between a quantitative (‘lots’) and a qualitative (‘clean and safe’)
component of water intake. In this review we discuss these two
aspects – human water requirements and water quality for
nutritional health – referring mainly to the prevention of the
double burden of nutrition-related diseases facing South Africans: under-nutrition and obesity. The water-agriculture-food
security pathway as determinant of nutritional status of South
Africans is not covered, as this was recently reviewed (Wenhold
et al., 2007; Wenhold and Faber, 2008).

PART 1: HUMAN WATER REQUIREMENTS
Water is not only a food in itself (hence its inclusion in the
food-based dietary guidelines), it is also a chemically defined
molecule, which constitutes a core nutrient essential for health
and survival. Its many functions include acting as a solvent in
which inorganic salts, organic compounds and dissolved gases
interact, participating in metabolic reactions, maintaining
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the structure of macromolecules, stabilising cell membranes,
thermoregulation, transporting nutrients, and maintaining
hemostasis and body volume/weight (Armstrong et al., 2007;
Bourne and Seager, 2001; Buyckx, 2007; Charney, 2008; Kleiner,
1999; Sawka et al., 2005).
Water balance and assessment of hydration status
Water comprises 50 to 70% of adult body weight, which must
be regularly replenished through dietary intake, as the body has
no provision for water storage. Water balance (homeostasis) is
a balance between water input and water output, and euhydration would be synonymous with ‘normal body water content’. As
is the case for some other nutrients, both under-supply (resulting in dehydration) and over-supply (hyper- or over-hydration,
water intoxication, hyponatremia) of water are undesirable. In
this context the total percentage of body weight contributed by
water must be kept in mind (which varies with age, gender and
percentage body fat). Also, the distribution of total body water
into intra- and extra-cellular fluid (including the intra-vascular,
i.e. in plasma and blood, and the inter-cellular, i.e. interstitial or
water between cells) must be considered when overall hydration
status is evaluated. Normal body functions require maintenance
of optimal ionic strength, primarily of the intra-cellular fluid,
where most metabolic activities occur. Water balance is closely
associated with electrolyte and acid-base balance, and is usually described in relation to these bodily systems (Armstrong,
2007; Charney, 2008; Grandjean et al., 2003a; Oh and Uribarri,
2006).
Water input refers to fluids consumed as beverages, as either
pure water or water contained in drinks, and as part of food
(both of which are sometimes collectively called ‘preformed
water’ [Raman et al., 2004]), along with small volumes resulting
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