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ABSTRACT

Access to safe water and sanitation is considered a basic human need and a birth right for every individual. Water available for human consumption in the habitations may not always be pure and potable contain of impurities which are hazardous to human health. The impurities may be in the form of pathogenic organism, unpleasant taste and smell, excessive colour and dissolved mineral and chemicals. The decapicitating impact of using un-potable water is to human health. It is a very alarming state that most of the population in developing countries is still denied access to clean and safe water supply.,. Communities must therefore have access to clean drinking water or an affordable and appropriate technology for providing potable water supply and treatment. Equally important is the provision of good sanitation as these two basic needs are supplemented .A good sewer system and solid waste management is also a gift of modern civilization and culture .Maintaining good hygiene practices also leads to good health and environment.
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1.
INTRODUCTION

The link between health and poverty or prosperity is well established, more so in third world countries. The gender dimension of the scenario has also been well documented as women have greater responsibility towards house hold sanitation and potable water supplies. Ironically it is they who suffer the most as ap result of lack of such facilities. It is the women folk in remote /underdeveloped areas who have to trudge distances and fetch water for the house holds and on the other hand it is also they who have to care for family members who fall sick because of unhealthy water supply and sanitary conditions. 

Even under privilege house holds must have access to affordable credit in order to invest in their homes and community infrastructures. Micro credit programme in many countries like Africa, Vietnam, Somalia etc operated by women unions have had a considerable success in making improvement to water supply and sanitation facilities. Participation of women must be ensured at the planning and implementation stage of such a project. 

Health promotion needs to incorporate both traditional and modern approaches in order to be effective and to promote changes in health behaviors. The participation and awareness of common man or community in general is one way to achieve this link between health and hygiene. 

2.
WATER SUPPLY AND LIVELIHOODS 

A sustainable livelihood is one which can cope with and recover from stress and shocks of life.. Capability, equity and sustainability are the fundamental means and ends of sustainable livelihoods.  Water plays an important role in many aspects of people’s livelihoods, therefore access to adequate potable water supply can enhance living standard of people, bringing joy and ease in lives 
Whereas the impact of water supply on health has been widely accepted the other impacts are less well documented and accepted, although they are just as real.  A study in Gujarat (India) revealed that rural women put the time saved by improved water supply to other productive activities. In this way, each woman could save between £10 and £77 per year (James, 2004). In Nicaragua, rope pumps are not only used for domestic purposes 
but also for backyard kitchen gardens and other productive activities. The additional income out of these activities is on average US$225 per year (Alberts and van der Zee, 2004). During the recent droughts in Zimbabwe, small productive water points proved to be a reliable input to small-scale food production when the major crops failed (Robinson et al., 2004).

However, the impact of water on poverty is not always clear or equally distributed. Hope et al. (2003) found that the people who are better-off in a village in South Africa were actually the ones with best access to water supply and hence in a better position to get the full benefits of their own capabilities.  Note that the water is always the most important constraint to people’s livelihood options. However, it is generally clear that improved water supply has the potential to have a positive impact on a number of aspects of people’s livelihoods.

Another important historic fact which can be quoted here is the location of large historic cities in the world along the bank of rivers, which are a source of abundant drinking water and water for irrigation.
2.1.
Impacts of Improved Water Supply on Livelihood in a community
Though there can be sighted many impacts of improved water supply on general improvement in living standards and well being of a community ,but some of the important aspects of the impacts of better water supply are:

· Better health – required quantity and better quality water contributes to reducing disease.   Healthy people are able to work and live more productive lives.

· Time savings – time and effort spent on obtaining water can be reduced by making its access easy for the common man. This time can be put to other activities.

· Expenditure savings – improved water supplies lead to reduced expenditure on water provided by water vendors, and less money is spent on the treatment of illness caused by polluted water.

· Food security/ nutrition – improved water supplies can develope backyard kitchen garden or maintain milking cattles, irrigation or keeping livestock easier. Home-based production may be small in amount, but is often more nutritious as well as provides additional financial backup to average house hold. It may also be a secure form of food in case of shocks.

· Productivity and income – improved water supplies can make other productive usage of water possible and generate employment and income.

(Based on: Moriarty and Butterworth, 2003) 

In order to achieve better results of improved water supply on livelihood following two important preconditions must be envisaged

· Empowerment –empower the powerless to participate in community decision-making in the matter of water resource development and distribution.

· Community capacity – This should be a pre-requisite, and often an outcome. Capacity building of local organizations will be needed to sustain water services. If properly done, these can also strengthen the capacity of local organizations in areas like decision-making and financial management.

3.
WATER SUPPLY AND HEALTH
3.1.
Direct Health Effects
The full list of water-related infections is large and varied, but most are only marginally affected by water supply improve​ments. The first effort to simplify the relationship between water supplies and health in developing countries was made by David Bradley (White, Bradley, and White 1972), who devel​oped the following classification of disease transmission routes and also gave the classification of water related infections.

· Waterborne, in the strict sense in which the pathogen is ingested in drinking water

· Water-washed that is, favored by inadequate hygiene con​ditions and practices and susceptible to control by improve​ments in hygiene.

· Water-based, referring to transmission by means of an aquatic invertebrate host.
· Water-related insect vector routes, involving an insect vector that breeds in or near to water.
	Transmission
	Description
	Disease group
	Example

	Waterborne


	The pathogen is in water that is ingested


	Feco-oral


	Diarrheas, dysenteries, typhoid fever

	Water-washed (or water-scarce)
	Person-to-person transmission because of a lack of water for hygiene
	Skin and eye infections


	Scabies, trachoma



	Water-based


	Transmission via an aquatic intermediate host (for example, a snail)

Transmission by insects that breed in water or bite near water
	Water-based


	Schistosomiasis, guinea    worm




Table 1 The bradley classification of water-related infections

Source: Cairn cross and Feachem 1993.

Whereas the prevention of waterborne disease transmission requires improvements in water quality, water-washed trans-mission is interrupted by improvements in the availability and hence the quantity of water used for hygiene and the pur​poses to which it is put. 

Dr. David also gave his views on the reduction in dieses rates, based on his research and experience shown in following table:

Percentage reduction 
Expected diagnosis from excellent water supply

Most diarrhea and dysentery
50

Typhoid fever
80

Paratyphoid, other Salmonela
40

Trachoma
60

Scabies
80

Skin and subcutaneous infections
50

Urinary schistosomiasis
80

Intestinal schistosomiasis
40

Malaria
0

Table 2 Percentage reductions in disease rates assumed by bradley

Source: White, Bradley, and White 1972.
4.
SANITATION AND HEALTH
In much the same way as with water supply, care is needed to ensure that different people who talk about sanitation are referring to the same thing. When the WHO-UNICEF Joint Monitoring Program was compiling the Global Water Supply and Sanitation Assessment 2000 Report (WHO and UNICEF 2000), a major effort was needed to persuade some of the Latin American partners that a pit latrine, considered a status symbol in much of rural Africa, was an acceptable form of excreta dis​posal. In some countries, even engineered sewerage systems are considered unacceptable if not connected to a functioning wastewater treatment plant.

4.1.
Direct Health Benefits
Evidence supports claim that improved excreta disposal helps prevent a number of diseases, including diarrhea, intes​tinal worm parasites, and trachoma. 

4.2.
Interaction with Water Supply. 

The results of Esrey and oth​ers’ (1991) review suggest that the effect of water supply and sanitation combined is no greater than that of either on its own. However, that conclusion is based on only two studies, and the percentage reductions found in the individual studies of each type of intervention exhibit a wide range. Reflection on how in practice each of the two interventions interrupts the transmission of fecal-oral pathogens would suggest that their effects would be largely independent: whereas water supply helps prevent contamination of drinking water, hands, and food, excreta disposal helps prevent contamination of the household yard and surroundings, including children’s play areas. Esrey and others (1990) reported three other studies in which sanitation and water supply had a greater effect together than individually, but the reductions in diarrhea incidence in those studies could not be calculated. For the purpose of burden of disease calculations, therefore, the effects of water supply and sanitation improvements on diarrhea are considered here to be independent and additive, which has the advantage of simplicity.

4.3.
Effect on Other Disease Categories
The first evidence for the health benefits of excreta disposal related not to its effect on diarrheal disease but on intestinal helminthes. A prolonged series of in-depth studies from 1920 to 1930 by researchers of the Rockefeller Foundation established beyond doubt that promiscuous defecation, especially in the household surroundings and particularly by children, played a major role in the transmission of Ascaris spp., Trichuris spp., and hook-worms in a range of settings from Panama to China and the southeastern United States. By implication, the use of sanitary toilets should interrupt transmission by that route.

However, more recent attempts to measure the reductions in parasite prevalence or intensity attributable to improved sanitation have often suffered from the same shortcomings as the studies of their impact on diarrheal disease. 

5.
HYGIENE AND HEALTH
To a greater degree than with water supply and sanitation, lam​entably little reliable evidence exists on the cost or the effec​tiveness of interventions to change hygiene behavior and still less on the relative cost-effectiveness of different approaches to the design of such interventions.

5.1.
The Shortage of Evidence
With regard to effectiveness, Loevinsohn (1990) reviewed health education interventions in developing countries and applied four relatively modest criteria of scientific rigour to the 67 published studies he found:

· a description of the intervention in sufficient detail to allow its replication

· an objective outcome measure, based either on health status or on behavior change

· a control group and a sample size greater than two clusters or 60 individuals

Only three studies were found to meet all four criteria. One (Stanton and Clemens 1987) dealt with environmental hygiene promotion and raises some doubts—although the hygiene behavior of the intervention group was better than the control, both were significantly worse than they had been before the intervention.
A subsequent review of 31 studies (Cave and Curtis 1999) found 5 more studies that could be considered methodologi​cally sound, but none showed a clear effect on behavior. Of a further 11 studies of “reasonable” rigor, only two showed a major effect on behavior. Shortcomings also exist in the cost data. Many costings are based on budget forecasts and not on real expenditures. Even when actual expenditures are used, major difficulties exist in apportioning the overhead costs that make up a significant proportion of the total. Health educators and the resources they use (such as vehicles) are rarely dedicated exclusively to health education. A further problem in the derivation of unit costs is agreeing on the denominator, which can be the number of people attending health education sessions, the number of members in their households, or the number of people in the target catchment area. For those reasons, different analysts are likely to derive different unit costs from the same data; indeed, the same authors have on occasion arrived at widely differing unit cost figures from the same data.

Time adds a further dimension to this discussion. Do inter​ventions to promote hygiene behavior change have to be implemented continuously, or at least annually, if their effect is to be sustained, or are such changes self-sustaining?

5.2.
Effect on Diarrhea

Esrey and others (1991) found only six studies of the effect of hygiene promotion interventions on diarrhea morbidity, with a median reduction of 33 percent. A subsequent review by Huttly, Morriss, and Pisani (1997) arrived at a similar result, a median reduction of 35 percent.

The interventions promoting the single hygiene practice of washing one’s hands with soap tended to achieve greater reduc​tions in disease than those that promoted several different behaviors. That finding was confirmed by a systematic review of the literature on hand washing (Curtis and Cairn cross 2003), which concluded that hand washing with soap and interventions to promote it ,could reduce diarrhea morbidity by 43 percent and life-threatening diarrhea by 48 percent..

It is not surprising that interventions advocating more behavior changes should have less effect, because numerous messages dilute one another in the minds of the target audi​ence. Because some of the interventions in the systematic review were planned without an adequate prior program of formative research, it is possible that they could have had a still greater effect if they were better conceived.

5.3.
Effect on Respiratory Infections
Reasons exist to believe that hand washing with soap could be a cost-effective intervention not only against diarrheal diseases, but also for the prevention of acute respiratory infections (ARIs). The intervention is plausible, given what is known about the transmission routes of ARIs, and there is also epidemiological evidence, in that all six published studies of the effect of hand washing on ARIs show a significant reduction (Cairn cross 2003b).
These two disease groups are the most important causes of child mortality worldwide, and respiratory infections also cause significant adult mortality, for which no alternative pre​ventive intervention is yet available, field-tested, and ready for implementation. 

5.4.
Interactions with Water Supply and Sanitation

It can be argued that there is little point in encouraging people to wash their hands if they do not have access to water or to use a latrine if they do not have one.

The argument has only limited validity where sanitation is concerned; an important role for any hygiene promotion is to promote sanitation itself. With regard to water, in the studies reviewed by Curtis and Cairn cross (2003), the reductions in disease achieved by hand washing in settings with indoor piped water supply were not significantly different from those achieved elsewhere. Given that the rationale is ambivalent and the evidence in conclusive, the simplest plausible assumption is that the effects of water supply, sanitation, and hygiene pro-motion on diarrhea are independent and additive to one another.

6.
EFFECT ON BURDEN OF DISEASE

The effect of water supply, sanitation, and hygiene on the global burden of disease can now be estimated, in two stages. First, the evidence presented in this chapter is used to arrive at the reduc​tions in diarrhea that are expected to result from the various combinations and levels of service and that are assumed for the calculation. Then, these figures are applied to the coverage lev​els for individual countries and the burden of diarrheal disease prevailing in the different regions of the world. Because such a calculation has been done before by Prüss and others (2002) from rather different premises, it was desirable to examine the comparability of the results.

6.1.
Assumptions: Reductions in Diarrheal Disease
In summary of the discussion of health effects in this chapter, water supply, sanitation, and hygiene promotion are considered to be associated, under typical conditions, with the reductions in diarrheal disease morbidity shown in table 41.7. These reductions are considered to be independent of one another, so that the relative risks for several interventions can be multiplied.

	Intervention
	Reduction in

diarrhea (percent)
	Corresponding

relative risk

	Water supply

 Public source

 Additional, for house

 connection

Excreta disposal

Hygiene promotion
	17

63

36

48
	1.20

2.70

1.56

1.92


Table 3  Assumed reductions in diarrhea attributable to water supply, sanitation, and hygiene promotion

These assumptions can be compared as follows with the assumptions underlying a previous calculation of the global burden of disease from water, sanitation, and hygiene (Prüss and others 2002; WHO 2002). For that calculation, the follow​ing seven scenarios were considered:
No improved water supply or basic sanitation 

Basic sanitation only. Improved water supply only
Improved water supply and basic sanitation

Improved water supply and basic sanitation plus house connection water supply, or improved hygiene or water disinfected at point of use

“Regulated” water supply (presumably house connec​tion) and full sanitation

Ideal situations, corresponding to absence of disease transmission through water, sanitation, and    hygiene.

7.
RECOMMENDATIONS TO PLANNERS

Despite the important and pivotal role of water as discussed above few water supply systems, and the institutions planning and operating, focus on the people’s actual livelihood needs and behaviour. Thus only a few water services really achieve their full potential, and worse still they often lead to new problems and conflicts. Like in Alfred Nzo district, many systems are only designed to provide minimum  amount of waterand so  peopledeny  the opportunity to use water for small-scale productive uses. In other places, irrigation systems have been developed to provide water only for crop production, yet many people in arid areas, such as Morocco or Pakistan, depend on the irrigation canals as their only source of drinking water (see Jensen et al. 2001; Boelee and Laamrani, 2004).

This is also substantiated by our observation in Pakistan ,where agriculture /vegetable from around big cities is done by using the sewer water mixed in drainage water .This is helped in producing better vegetable and it has higher nutrient value, but when not cleaned with proper healthy water it can cause diarrheal dieses.When there is a mismatch between people’s overall water needs and supply, sustainability, efficiency and equity of the services frequently become threatened. If the total amounts supplied are not sufficient, some villagers may use more than their fair share of water (often through unauthorized connections), leaving others without any. In other cases, water quality may be an issue. For example, in the village of La Castilla (Colombia) a conflict emerged when a new water treatment plant was constructed. Some users argued that the treated water is expensive and that it should not be “wasted” on irrigating crops. Other users depended on those crops for their livelihoods and were not much interested in good quality water; quantity was considered more important. "We can always drink coffee instead of water, but we need water for our vegetables and cows”.  (Hugo Valdez, farmer in Colombia) 
Ignoring people’s actual needs deprives them the opportunity to various other possible benefits out of the available resources and may also lead to the collapse of the service itself. The root cause for this seemingly paradoxical behaviour, i.e. providing water supply services that only partially meet people’s needs, lies in the division of the water sector into a number of discrete sub-sectors: drinking water and sanitation, irrigation water and environment, etc. These sub-sectors hardly ever work together to coordinate their actions or try to address issues relevant to all of them in an integrated way. Traditionally, the drinking water sector has focussed exclusively on health benefits, and hence hardly ever considered the other productive needs of poor people. Equally, the irrigation sector is concerned with water only for crop production and requirements for cattle and domestic need of habitations are often not even considered by the irrigation engineer. Factually users do not see their water needs from a sub-sector point of view, while the social sector institutions and project developers operate almost exclusively within their own narrow area of interest.
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