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Diarrhoeal Diseases and A Proposed Public Health Response in India
Diarrhoeal diseases are the second leading cause of death in children under five in low and middle income countries (World Health Organisations 2009). Consisting of 6.9% of the total global mortality burden, there are approximately 1.5 million child deaths each year (World Health Organization 2009). Throughout the past twenty years there has been extensive improvement in prevention and control strategies to minimize diarrheal mortality and morbidity, however it remains a leading killer in children.
 Dominating the South-East Asia World Health Organisation region, India is second most populated country in the world and has the highest rate of diarrhoea in the world (Johansson and Wardlaw 2009). This essay will explore the types of diarrhoeal diseases and how they are transmitted, explain the global distribution, burden and socioeconomic implications, before approaching possible public health responses that could be undertaken in India to reduce the burden of this preventable condition. 
Diarrhoeal Diseases
Diarrhoea is an alteration of normal bowel movement characterized by an increase in the water content, volume or frequency of stool (Baldi et al, 2009). Keusch et al, (2004) define it as the ‘the passing of three or more stools in a twenty four hour time period with sufficient liquid to take the shape of the container in which it is placed.’ In technologically advanced clinical settings, it is possible to classify diarrhoea in certain characteristics related to various diarrhoeal trends over time (i.e. acute or chronic) and gain information in relationship to the characteristics of the faeces (i.e. watery, fatty or inflammatory), however in the developing world there is often inadequate technology and resources to accurately determine the cause of disease. Therefore, diarrhoea is generally categorized into three major categories (Keusch et al, 2004).
Acute watery diarrhoea (including cholera) is the most dangerous form of diarrhoea in the very young due to some form of infectious pathogen (i.e. bacteria, viruses or parasites) invading the body (Baldi et al, 2009).
  It has the highest frequency, incidence and mortality of all forms of diarrhoea because it is associated with significant fluid loss and rapid dehydration (Baldi et al, 2009; Johansson and Wardlaw 2009). Persistent diarrhoea
 is a chronic disease lasting 14 days or longer that is characterized by malabsorption, nutrient losses and wasting (Keusch et al, 2004). While it only occurs in 5-8% of cases, it is responsible for up to 50% of diarrhoeal deaths (Keusch et al, 2004). Finally, Bloody Diarrhoea (Dysentery)
 is a form of diarrhoea with visible or microscopic blood in the stool (Keusch et al, 2004). Most commonly caused by Shigella, dysentery causes inflammation of the intestinal mucosal damage and is associated with nutritional losses (Johansson and Wardlaw 2009). 
Aetiology
Diarrhoea results from an intestinal water and electrolyte imbalance
 
 (Baldi et al, 2009), a process regulated by multiple physiological factors such as inflammatory mediators,
 hormones, neuropeptides, the integrity of the intestinal wall as well as the efficiency of the circulatory system and enteric nervous system (Baldi et al, 2009). Most commonly, diarrhoeal diseases occur as a symptom of infections caused by a host of infectious organisms (i.e. bacteria, viruses, protozoa and helmiths)
 (Keusch et al, 2004). When the intestine ‘detects a pathogen in its midst, it stops soaking up fluids and disgorges its contents in a watery rush of stools’ (Gerlin 2009). Dehydration is the most severe consequence of a diarrhoeal episode with death often resulting from body fluids and electrolytes
 not being replaced (World Health Organisation 2009). Most pathogens that cause diarrhea
 are transmitted through fecal-oral route (i.e. from the stool of one individual to the mouth of another) (Keusch et al. 2004; Johansson and Wardlaw 2009), often transmitted through simple habits of children
 (Gerlin 2009).
 According to Aparajita and Ramanakumar (2005) the main sources of diarrhoea is stale, dirty food, soiled drinking water and climatic conditions however most children who die from diarrhoea often suffer from underlying malnutrition problem,
 
 which diarrhoea further aggravates (World Health Organisation 2009). This is a major concern in India because almost 55 million children under five are underweight for their age (World Health Organisation 2009).
Disease Burden
There has been a significant decline in global diarrhoeal mortality rates since the 1980’s with worldwide deaths dropping from an estimated 4.6 million per year in 1980 to 1.6 million deaths in 2009 (Johansson and Wardlaw 2009). This has been paralleled by downward trends in overall under-five mortality reduction (Johansson and Wardlaw 2009), most likely due to improvements in case management, the nutrition of infants and children as well as oral rehydration therapies (ORT) reaching 49%
 coverage (Keusch et al, 2004). While there has been success, diarrhoeal diseases still kills more children around the world than malaria, AIDS and Tuberculosis combined, especially in Africa and South Asia regions where 80% of diarrhoeal childhood deaths occur (Johansson and Wardlaw 2009). Bouts of diarrhoea are more likely to result in death or other severe outcomes in 15 countries high risk countries,
 where almost ¾ of all diarrhoeal deaths among children under-five years of age occur annually (Johansson and Wardlaw 2009). In particular, India had a total of 386 600 diarrheal-caused deaths in 2009, representing one in every five child deaths around the world
 (Venkatraman 2007). 

The current DALY estimate for diarrheal diseases is 100 million, which is extremely high because diarrhea effects the very young and often has life-long consequences (Guerrant et al 2002). Early childhood diarrhea during periods of critical postnatal development may have profound and long-lasting consequences on a person’s physical and cognitive development (Guerrent et, al 2002). Diarrhoea may lead to impaired fitness, linear physical growth (i.e. stunting), intellectual capacity, cognitive development, concentration and school performance several years later, particularly if it is severe in the first two years of life
 (Guerrent et, al 2002). Early childhood diarrhoea correlates with delayed age of starting school and older age-for grade (Keusch et al, 2004).  
Distribution of Disease
Diarrhoea occurs in all populations however the most debilitating effects are unequally distributed amongst children, the elderly and people living in poverty. 
 Keusch et al, (2004) explain that ‘the average adult has a bout of diarrhoea around four times a year, usually lasting a day or two before going away on its own without any special treatment.’ Children however are at greater risk of life-threatening diarrhoeal induced dehydration because water constitutes a greater proportion of their body weight, young children use more water over the course of a day due to higher metabolic rates, and their kidneys are less able to conserve water compared to older children and adults (Johansson and Wardlaw (2009).  Diarrhea attacks occur more regularly during winter (winter diarrhoea), after the rainy season (i.e. monsoonal weather) and when sewerage supplies are overrun (Gerlin 2009; Aparajita and Ramanakumar 2005). While diarrhoeal diseases are declining in India, conditions continue to be extremely devastating in rural India where only 9.48% of people are covered under the rural sanitation program (Aparajita and Ramanakumar 2005).  
Socio-Economic Implications
Despite diarrhoeal diseases being the second leading cause of death amongst children, WHO spent only $7-10 million on controlling diarrhoeal diseases in 2004-05, while spending $216.7 on HIV and $123.2 million on tuberculosis (Gerlin 2009). Diarrhoeal disease contributes to many direct and indirect costs. Annually in India, rotavirus diarrhea alone causes an estimated 122 000 to 153 000 deaths, 457 000 to 884 000 hospitalisations and 2 million outpatient visits in children less than 5 years of age. India spends approximately US$41-72 million annually in medical costs to treat rotavirus diarrhea alone (Tate et al, 2009). 
The severity of a diarrhoeal episode is exacerbated by conditions of poverty, poor sanitation,
 unhygienic environments,
 malnutrition and contaminated food and water
 (World Health Organisation 2009). Conditions such as poor housing, overcrowding, dirty floors, a lack of access to sufficient clean water, sanitary disposal of fecal waste and cohabitation with domestic animals are just some of the problems related to poverty increasing the incidence of diarrhoea (World Health Organisation 2009). Poverty restricts the ability to provide nutritionally balanced diets and to modify diets when diarrhea episodes develop with people living in poverty also often lacking the services to provide adequate, available and affordable health interventions when they need them (Keusch et al, 2004).

Approaches to Prevention and Control
The incidence and severity of diarrhoeal diseases has been reduced through a variety of personal and non-personal interventions (Johansson and Wardlaw 2009). This is however a challenge in developing world because only 39% of children with diarrhoea receives the recommended treatment (Johansson and Wardlaw 2009). There are multiple methods of preventing and controlling diarrhea.
1. Reduction in Transmission: Water, Sanitation and Hygiene
Reducing transmission of diarrhoea through better water sources, sanitation procedures and personal and domestic hygiene habits
 can minimize the development of diarrhoea pathogens and therefore reduce the number of diarrhoeal incidences. In India 128 million people have no access to improved drinking-water sources (Johanson and wardlaw 2009). Johansson and Wardlaw (2009) claim that a number of strategies have been proven to be extremely cost-effective to reduce the incidence of diarrhoea. Improving sanitation facilities and improving cultural practices for example, 
 can reduce the transmission of pathogens that cause diarrhoea by preventing human faecal matter from the contaminated environments (Johansson and Wardlaw 2009). Strategies to reduce transmission of disease include providing ‘toilets for all;’ disposing human excreta in a sanitary manner; washing hands with soap after defecating, handling children’s faeces or before handling food;
 and finally, increasing access to safe water by improving water quality at the source, treating household water supplies and storing it safely at home (Johansson and Wardlaw 2009). 

2. Protection of the Host : Adequate Nutrition, Breastfeeding and Continued Feeding
The host can be protected through adequate nutrition, breastfeeding and continued feeding (Keusch et al, 2009). Malnourished children not only have an increased risk of acquiring diarrhoea but diarrhoea also increases the detrimental effects of worsening nutritional status.
 Micronutrient supplementation (in particular zinc and vitamin A) and exclusive breastfeeding are paramount in reducing the severity, duration and frequency of diarrhoea (Johansson and Wardlaw (2009). Keusch et al. (2004) explain that zinc supplements could prevent 300 000 child deaths each year if supplemented for 10 to 14 days during and after diarrhoea.
 Mortality reductions range from 19-54% in child receiving supplements (Johansson and Wardlaw 2009).
 Increasing exclusive breastfeeding is also important as children under the age of 6 months are 6.1 times less likely to die of diarrhoea if they are exclusively breast-fed (Keusch et al. 2004). When continued feeding is applied during a diarrhoeal episode, the adverse impact of nutritional status is reduced (Keusch et al, 2004).

3. Prevention: Immunisation and Oral Rehydration Therapy
 Immunisations helps reduce deaths from diarrhoea by preventing infections that cause diarrhoea directly (such as rotavirus)
 or by preventing infections that can lead to diarrhoea as a complication of an illness (such as measles)
 (Johansson and Wardlaw 2009). For the last 25, UNICEF and WHO have recommended a single formulation of glucose-based oral rehydration solutions (ORS)
 that has proven to be a cost-effective intervention (against cholera)
 as it costs less than US$0.02 per child to implement.
 
 Unfortunately, while the administration of oral rehydration therapy (OHT) has risen since 1993 in India, only 26% of all Indian children under five years old have access to it (Aparajita and Ramanakumar 2005).
Public Health Response in India
India is the second most populated country in the world with 1 103 000 people.
 In 2005, there were over 127 million children under five, which represents one in five of the world’s children (World Health Organisation 2010). India is going through a widespread ‘sanitation transition’
 by increasing hygiene, increasing availability of drinking water and administering proper sanitation (World Health Organisation 2002).
 Despite this however, there continues to be poor availability of potable drinking water for a large proportion of the Indian population as piped water is often unfit for human consumption due to pipeline damage. Water pipes and sewage channels have often been placed next to each other leading to mixing of sewage with water to create unsanitary environments (World Health Organisation 2002). 

Indian authorities have recognised the dire consequences that will occur if diarrhoeal diseases are not addressed. The National Urban Sanitary Policy has implemented rewards for cities that can achieve 100% sanitation, improve public health outcomes and improve environmental well-being. A totally sanitized city is one that is open-defecation free, provides universal access to toilets for all (including the urban poor), eliminates manual scavenging, provides adequate personal protection equipment that addresses safety of sanitation workers, ensures safe collection, treatment and disposal of all waste water, solid waste and storm water and recycle/reuse treated wastewater (Curtis and Cairncross (2003). India must continue to improve its strategy towards tackling diarrhoeal diseases by implementing a number of interventions in the home (i.e. by caregivers), in the provision of healthcare services (i.e. by health-care workers) and at a sytems level (i.e. the national government) (Curtis and Cairncross (2003). 
Homecare, Family and Community
Mothers and caregivers in India should be provided with the appropriate equipment to prevent diarrhoea and be educated in recognising the signs of dehydration and other symptoms requiring medical treatment (i.e. dysentery) to ensure that early administration is provided in the home and so that the caregiver can know when to take the child to a health-care provider for intravenous electrolyte (UNICEF 2009). Caregivers should be provided with education programs that teach them to provide continuous feeding (or increased breastfeeding) during an episode, increase all feeding after diarrhoeal episodes as well as provide children with 20 mg of zinc supplementation for 10-14 days during an episode (UNICEF 2009). Other ways to overcome diarrhoea through interventions conducted at home include the widespread distribution of dummies to children
 
 and providing certain foods that are well absorbed during diarrhoea (i.e. high energy foods such as fats, yogurt and cereals) (Johansson and Wardlaw 2009).
 The objectives of the education program should focus on self reliance of mothers and seek to empower those with less formal education (Pitt et al. 1997) so that caregivers can change their habits and protect children from contracting diarrhea.
 
Healthcare Providers and Non-Governmental Organisations
Healthcare personnel
 and non-government organisations must be trained in diarrhoeal case management and the implementation of broader health education campaigns (Pitt et al. 1997). Workshops should be implemented to educate people (especially in remote areas) in oral hygiene methods, continued feeding, rehydration, mode of transmission, the consequences of thumb sucking and to increase breast feeding after diarrhoeal episodes (World Health Organisation 2009).  Hygiene-related issues must be provided to motivate the consumption of safe drinking water, provide proper hygiene and sanitation measures in the community as well as target risk practices (i.e. washing hands with soap), habits and environmental factors to encourage changes of behaviour (World Health Organisation 2002). Healthcare workers at an outreach level must be provided with the equipment and skills appropriate to immunize children, provide intravenous electrolyte solutions in severe dehydration cases, ensure sustained high levels of vitamin A supplementation and provide antibiotics when appropriate
 (UNICEF 2009; Pitts et al, 1996). Improved case management strategies and health education programs need to combine elements of both traditional (lay) and western beliefs to educate mothers effectively on treatment strategies for diarrhoea (Pitt et al, 1996).
Health Systems and Governance
The Indian government must coordinate health systems to mobilize and allocate resources and expertise for diarrhoea control. They must place diarrhoea prevention and treatment as a cornerstone of primary healthcare goals so that effective interventions can reach every child (Johansson and Wardlaw 2009). Indian authorities must continue to accelerate and provide accessibility to improve environmental factors (i.e. safe and clean water services through increased piped water
 and adequate sanitation facilities
) (Johansson and Wardlaw 2009), use innovative strategies to stop community wide open defecation
 
 encouraging children to use toilets (i.e. ‘toilet training’),
 increase the availability of the new oral rehydration solution, increase hygiene (i.e. encourage washing hands with soap), provide adequate nutrition (i.e. adopt policy to up scale the availability of low-osmolarity oral hydration strategy (ORS), zinc, vitamin A and diarrhoea treatment kits), include immunisation (i.e. rotavirus vaccine) campaigns in national programs as well as enhance awareness of breastfeeding, complementary feeding and the selective use of antibiotics (Keush et al, 2004. Pitt et al, 1997). 

.  
Progress must be made on an information level to assess diarrhoea control, provide adequate public health surveillance and use health prevention methods to monitor progress. Behavioural changes
 through the implementation of media and face-to-face communication can promote and refine messages on diarrhoea prevention, home management of diarrhoea and appropriate care-seeking behaviours (UNICEF 2009). The Indian government must attempt to change behaviours through community involvement, education and health promotion activities with education materials and posters being distributed to link simple hygiene behaviour to clean water and food, particularly amongst low-literacy populations. Marked changes must also be made to common areas in the slums by providing covered garbage bins and undertaking minor repairs to key water sources and promoting behavioural changes in communities to bring about a sense of shared responsibility in the community to keep areas clean (World Health Organisation 2009). Finally, the government of India must provide education and legislation to prevent defecation in public places; provide better planning of the layout of water lines, sewage and cables; ensure widespread maintenance of water supply and sewage systems easier; chlorinate the drinking water; and place latrines and other sanitary facilities in public areas
 (Sarkar et al, (2007); the Department of Drinking Water Supply 2007).
Conclusion
Interventions in the home, community, healthcare facilities and at a national level need to be implemented to reduce the severity and frequency of diarrhoeal episodes in India. While the trends suggest that diarrhoeal diseases are on the decrease globally, it is just frustrating to know that there continues to be such a high proportion of children suffering, and dying, from a preventable condition. Gerlin (2006) explains that:
“We know what interventions reduce needless deaths, but getting them in place is not always easy. Most [developing] countries still lack the infrastructure, education and methods of treatment that would protect their lives… If the governments did their job and allow NGOs to reach down to the community level, we could prevent 2 million deaths a year.”

We need to scale up our fight against diarrhoeal diseases to the point of total coverage so that all children can be given the same chance to life. Not only does the control and prevention of diarrhoea ensure that more children reach adult years, it also ensures that they will become more productive members of society. Diarrhoeal diseases in India provide a challenge for public health professionals however the implementation of simple interventions can ensure that diarrhoeal diseases can be prevented into the future.
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� Many children never reach a treatment center and dye from dehydration as they lose critical body fluids faster than they can be replaced





� Acute diarrhoea usually lasts for several hours or days with varying degrees of dehydration and stool losses of 250mL per kilogram or more occurring per day. This allows the fluid balance in the body to quickly exceed the total plasma and interstitial volumes. It is incompatible with life unless fluid therapy can keep up with losses (Keusch et al, 2004).


� Persistent diarrhoea is typically associated with malnutrition such as undernourished children and those with other illnesses (such as AIDS).  Persistent diarrhoea either precedes or results from the illness itself and may worsen the condition of other diseases (Keusch et al, 2004).


� Bloody diarrhoea has many different management strategies compared to watery or persistent diarrhoea, as it is necessary to prevent new bouts of infection before the restoring nutrient stores to reverse a downward spiral of nutritional status (Keusch et al, 2004).





� The small intestine acts as a pumping station that absorbs water and nutrients through its walls to allow nutrient-rich fluids to enter the bloodstream and travel to other parts of the body (Gerlin 2009).


� Diarrhoea is due to an intestinal water or electrolyte damage from the transmission of infectious microorganisms, intoxication, food allergy, chronic functional diseases, failure of the intestine to absorb ingested substances, an imbalance between the secretion and absorption of electrolytes, intestinal absorption of lipids as well as inflammation (Baldi et al, 2009). This


� Inflammatory mediators include prostoglandins, leukotreines, bradykinin and nitric oxide





� Major electrolytes lost in dehydration include sodium, chloride, potassium and bicarbonate


� The major pathogens that cause diarrhoea include rotavirus, cholera, measles, shigellosis, E.coli, V.choerae and Cryptosporidium


� Simple habits of children that cause diseases include thumb sucking and the regular process of toddlers picking up things and putting them in their mouths


�128 million people have no access to improved drinking water sources and a staggering 665 million defecate in the open





� A report from the United Nations Children’s Fund (UNICEF) demonstrated that diarrhoea patients are appropriately managed in most parts of the world with overall use rates of oral rehydration therapy and recommended home fluids reaching 49% in 2000 (Keusch et al, 2004).


� 15 Countries where nearly ¾ of children deaths due to diarrhoea occur include India, Nigria, Democratic Republic of the Congo, Afghanistan, Ethiopia, Pakistan, Bangladesh, China, Uganda, Kenya, Niger, Burkina Faso, United Republic of Tanzania, Mali and Angola. 


� Approximately 1 000 children deaths every day (i.e. 41 children losing their life every hour)


� The amount of DALYs could double if only 5% of children who experience on average 4-8 repeated episodes in the first two years of life are assumed to incur a lifelong disability in the lowest disability class


� The young and the very old contract fatal diarrhoeal diseases more often because they are more likely to suffer from a never-ending sequence of infections, they rarely receive appropriate preventive care and in developing countries too often encounter health system when they are already severely ill (Keusch et al, 2004). 


A majority of the associated mortality and morbidity occurs in childhood (Baldi, F 2009).


� Poor sanitation, lack of access to clean and safe water and inadequate personal hygiene are responsible for an estimated 90% of childhood deaths (Keusch et al. 2004)


� As 2.5 billion people lack appropriate sanitation facilities and nearly one billion people around the world lack access to safe drinking water (Johansson and Wardlaw (2009)


� Food and water is often tainted by intestinal microorganisms (i.e. from sewerage, septic tanks and latrines) (Gerlin 2009), especially where there is a shortage of clean water for drinking, cooking and cleaning (World Health Organisation 2009).


� Personal and domestic hygiene practices have been attributed to an estimated 88% of diarrhoeal deaths (Johansson and Wardlaw, 2009).


� Local cultural practices such as defecation in public places, washing clothes and cleaning utensils from water taps where the community collect drinking water


� Washing hands may be able to cut the risk of diarrhoeal diseases by half, however it is not widely practiced because of the lack of soap or water in resource poor settings and by the fact that it just isn’t a habit in many poor countries.


� Treating water through flocculation, disinfection, boiling and solar disinfection


� Diarrhoea decreases food intake, reduces nutrient absorption and increases nutritional requirements.


� Zinc and breastfeeding improve the effect of oral rehydration, antidiarrhoeals and antimicrobials.


� Zinc supplements protect the intestine’s lining and significantly reduce the duration of diarrhoeal episodes and occurrence (Gerlin 2009).


� Breastfeeding protects very young infants from diarrhoeal diseases because breast milk contains the nutrients, antioxidants, hormones and antibodies needed by a child to survive (Johansson and Wardlaw 2009). Keusch et al, (2004) explains that ‘breast milk provides immune and non-immune anti-microbial factors, eliminates the intake of potentially contaminated food and water and also provides all the nutrients most infants need up to 6 months of age.’ 


� An effective rotavirus vaccine for example would have a major effect on diarrhoea mortality as well as the protection against later adverse events (Keusch et al, 2004).


� If a measles vaccine was given to 45-90% of infants, it would avert 44-64% measles cases, 0.6-3.8% cases of diarrhoeal episodes and prevent 6-26% of diarrhoeal deaths among children under five (Keusch 2004).


� Oral rehydration solution as a home remedy combined with sugar and salt. It is one of the most successful cost-effective solution for people in resource-poor countries.


� Oral rehydration can reverse dehydration in 90% of patients as it restores fluid balance. When the solution reaches the small intestine the sugar is moved from the hollow part of the intestine into its mucosal lining through the villi. Sugar’s chemical properties allow salt to be absorbed more efficiently, which promotes the absorption of water into the capillaries within the intestinal wall to carry the water and electrolytes to other parts of the body and restores fluid balance (Gerlin 2009).


� In the last 20 years, there has been extensive research effort to improve oral rehydration solutions to treat dehydration from all types of diarrhoea and reduce stool output or durations (e.g. reducing the sodium content to overcome sodium losses).


� (Keusch et al. 2004) claim that if household use of ORS increases, new oral rehydration solution could reduce childhood deaths from non-cholera diarrhoea as well


� Approximately 27 million babies being born each year


� The concept of sanitation has expanded to include personal hygiene, home sanitation, safe water, garbage disposal, excretion disposal and waste water disposal, but in particular liquid and solid waste disposal, food hygiene and personal, domestic as well as environmental hygiene. Good sanitary practices prevent contamination of water and soil to prevent diseases (Department of Drinking Water Supply, Government of India)


� 21% of communicable diseases in India are water-related


� Dummies prevent thumb sucking that means that children are not continuously placing their thumbs in their mouth that may contain 


� Dummies should be provided with a cord attached to it so that it doesn’t consistently reach the floor


� Small, frequent feeds of energy rich foods familiar to the child should be given to restore the body’s essential stores depleted during diarrhoea. In particular foods high in potassium (i.e. lentils, bananas, mangoes, pineapples, paw paw, coconut milk and citrus fruits should be consumed and certain foods such as foods containing a lot of fibre (i.e. coarse fruits and vegetables, whole grain cereals and spicy foods) should be avoided


� The Indian Department of Drinking Water Supply (2007) claims that ‘changing the behaviour of children from a very early stage of life forms a platform for behaviour change of children that can alter the mindset and habits.’ They claim that education imparted by teachers also influences parents to adopt good sanitary habits


� Healthcare personnel include pediatricians, hospital staff, pharmacists, health workers and volunteers)


� Antibiotics are used in the presence of bloody diarrhoea or Shigellas


� The prevalence and duration of diarrhoea among children under 5 years old in rural India are significantly lower on average family with piped water than households without it. 


� Adopt household water treatment and safe storage systems (such as chlorination and filtration) 


� The Indian government must also implement approaches that increase demand to stop community wide open defecation by making people aware of the problems of open defecation 


� There are over 600 million people in India that practice open defecation.


� If people lack the resources to use toilets, they should be taught not to play in places where they defecate.


� Introducing behavioural changes includes programs on personal and domestic hygiene, the promotion of food hygiene, the promotion of breast feeding, improving weaning practices and lactation and promoting the palliative use of oral rehydration theory (Pitt et al, 1997)


� Sanitary facilities such as soakage and compost pits, vermin-composting, washing platforms, certified domestic water filters and other sanitation and hygiene accessories
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