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Impacts of Hardwater on Public Health
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Abstract: Globally, in 2012, 89% of the people had access to water suitable for drinking. Nearly 4 billion
had access to tap water while another 2.3 billion had access to wells or public taps. 1.8 billion people
still use an unsafe drinking water source which may be the presence of excess minerals such as calcium
carbonates, magnesium carbonates, and dolomite. Many International organizations such as United
States Environmental Protection Agency (USEPA), World Health Organization (WHO), and European
Union (EU) have played a key role in developing regulations for many metal species found in drinking
water. The hardness water causes many public health safety issues especially on children’s and new
born babies. Water hardness causes to the risk of atopic dermatitis among children’s and other kind of

skin diseases are existed. In this paper, we reported the public health safety issues from water hardness.
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l. Introduction

As we know, water hardness is due to the excess of minerals such as calcium, magnesium,
sulfates, and carbonates presented in the water. Water hardness leads to the atopic eczema in
children’s. Recently is that it seems simply bathing in tap water can be enough to trigger eczema in hard
water area. Bathing and washing our clothes in hard water can lead to increased skin irritation. The
water in washing machines is typically no different from that in showers; it too can leave detergent
residue in our clothing and linens. Therefore, our skin can be in constant contact with this residue,
causing chafing, rubbing and further skin irritation®.

Hardness of water effects in different ways in our daily life and presented in Fig.1
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Fig.1 Hard Water Effect to the various sectors.

Tap water definitely causes an eczema because of scaling formation inside the pipe walls. Here we

presented schematic mechanism of scale formation at pipe walls (Fig.2).
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Fig.2. Scale formation mechanism in pipes

Carbon dioxide reacts with water to form carbonic acid (1) which at ordinary environmental pH
exists mostly as bicarbonate ion (2). Microscopic marine organisms take this up as carbonate (4) to form
calcite skeletons which, over millions of years, have built up extensive limestone deposits. Ground
waters, made slightly acidic by CO, (both that absorbed from the air and from the respiration of sail
bacteria) dissolve the limestone (3), thereby acquiring calcium and bicarbonate ions and becoming hard.
Calcium, magnesium carbonates tend to precipitate out as adherent solids on the surfaces of pipes’.

In an eczema study published in the Journal of Allergy and Clinical Immunology 33% of eczema
sufferers said their work/school/home life is affected by being scratching. Studies have indicated that
the incidence of eczema can be related to water hardness, with one study in Nottingham indicating that
primary school children living in hard water areas are almost 50% to have eczema. Similar mapping
studies carried out in Spain and in Japan have found higher incidence of eczema in areas of the country
which are supplied with hard water. Hard water is identified as an environmental trigger in the Nice
(2007) Guidelines on Atopic Eczema in children 12 years and under. Hard water areas are common with
more than 60% of households in England and Wales affected’.

Atopic dermatitis (or eczema) is an inflammatory, chronically relapsing, non-contagious and
pruritic skin disorder. The environment plays an important part in the etiology of atopic eczema. The
prevalence of symptoms of atopic eczema among Japanese, Nottinghamshire and Spanish children is the
most. Water hardness may increase the risk of atopic dermatitis among elementary-school children in

Japan, as well as in the United Kingdom®.
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Hard water linked to infant eczema- Infants living in areas with a high calcium carbonate
concentration in the water supply. The calcium carbonate concentration of 285 mg/L or more in the
domestic water supply leads significantly increased risk of eczema at 3 months of age in a large study

conducted across England and Wales® (Fig.2).

Fig.2 Childrens with Atopic Eczema

2. Tap water causes Eczema

Recently, it seems simply bathing in tap water can be enough to trigger eczema in hard water area.
Bathing and washing our clothes in hard water can lead to increased skin irritation. The water in washing
machines is typically no different from that in showers; it too can leave detergent residue in our clothing
and linens. Therefore, our skin can be in constant contact with this residue, causing chafing, rubbing and
further skin irritation®.

Scientists are investigated the benefits of a water softener in terms of alleviating eczema symptoms
in young children, reports the team at green water technologies. In a study by the U.S. Department of H
ealth, researchers seek to understand the differing effects of soft and hard water on a person’s skin. Fin
ally they found eczema existed at hard water areas consistently. Generally, eczema occurs on the face, a
nkles, neck, elbows and knees. Sometimes patches or rashes appeared on various parts of the body such
as scalp, forehead, legs, cheeks, neck and forearms. According to the American Academy of Dermatolog
y (AAD) reports that, lout of 5 children’s in the United States suffered by eczema’.

There is evidence to suggest that environmental and lifestyle factors play an important part in the et
iology of atopic eczema, in common with other atopic diseases. One factor that may be particularly relev
ant, and which has not been investigated in epidemiological studies, is the domestic water supply. Hard

water levels in Southern Nottinghamshire® showed in the Fig.3.
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Fig.3. Water-hardness categories in districts of southern Nottinghamshire (adopted from ref.7).

Water hardness has been associated with atopic eczema (AE) prevalence in two epidemiologic
studies carried out on schoolchildren in England and Japan. The atopic eczema symptoms are existed in
Japanese children aged 6-7 years especially higher in highest water hardness areas. Numerous studies
are published and discussed about the severity of water hardness and public health safety issues”™*.
According to the investigations of European Environment and Health Information System (EUROHEIS)
research project it provides statistical evidence of the relationship between mortality from
cardiovascular diseases and hardness of drinking water. The relationship between cerebrovascular
disease, heart diseases, strongly pronounced for women than for men, and is more significant with

magnesium than with calcium concentration levels™*.

3. Conclusions

Based on the different publications and international organization reports, it is clearly evident
that excess of calcium and magnesium concentration levels in tap water and drinking water hardness
causes not only atopic eczema, cardio vascular diseases and also cerebrovascular diseases particularly in
children’s aged from infant to 12 years. From this we can understand the severity of water hardness is
very important issue to solve. Water hardness effects food, chemicals, refined petroleum, paper, coal

power plants and primary metals. Hence it is important to know effects of water hardness to the
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industry. Finally we concluded that, currently, there are several technologies and softeners were

available for water hardness.
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