[image: CAWST_logo_b&w_HR copy]
Technical Brief: Reproductive, Maternal, Newborn and Child Health and the Importance of Safe Water, Sanitation and Hygiene
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[bookmark: _Toc273120384]1 Introduction 
This Technical Brief introduces the overall impact of poor water, sanitation and hygiene (WASH) on reproductive, maternal, newborn and child health (RMNCH), discusses nutrient deficiencies, and identifies ways to prevent WASH-related diseases. CAWST has several resources focused on health and WASH at www.cawst.org/resources:

· Technical Brief on RMNCH and WASH-Related Diseases: This Technical Brief introduces WASH-related diseases of concern for reproductive, maternal, newborn and child health (RMNCH). It also discusses the impacts of these diseases on RMNCH.
· Technical Brief on Health and WASH-Related Diseases: This Technical Brief has detailed information about WASH-related diseases, such as the symptoms, prevalence, transmission routes, and prevention methods.

CAWST focuses on the planning, design and implementation of household-based water, sanitation and hygiene (WASH) solutions in low-income, non-networked communities. The target audience for CAWST’s health and WASH education resources and training workshops are individuals and organizations who are:

· Working in health, WASH, or community development projects seeking solutions for WASH 
· Program organizers or project managers with the responsibility for organizing projects and making decisions 
· Motivated to start or strengthen projects for improving health

[image: ]
 Definitions

Child: A person that is up to five years old.

Fetus: Is in the later stages of development in the pregnant woman.

Infant: A child that is between 1–12 months old.

Low birth weight: The weight of a baby at birth of less than 2,500 grams (5.5 pounds).

Maternal: Includes women from the time a child is conceived, through pregnancy, and up to six weeks after birth.

Newborn: A child that is between 0–28 days old.

Pathogen: Any living organism that causes disease. Pathogens commonly found in drinking water include bacteria, viruses, protozoa and helminths.


Perinatal period: Begins at 22 completed weeks (154 days) of gestation and ends 7 completed days after birth.

Premature birth: Also called preterm birth. A baby born alive before 37 weeks of pregnancy are completed.

Reproductive age: Includes women between 15-44 years old.

Stunting: Being too short for one’s age. Stunting is a measure of chronic malnutrition

[bookmark: _Toc273120385]2 Why Reproductive, Maternal, Newborn and Child Health and WASH?
Improving water supply, drinking water quality, sanitation, hygiene, and management of water resources could prevent almost 10% of all the disease in the world (Prüss-Ustün, 2008). These improvements are particularly critical for the health and survival of vulnerable populations, such as pregnant women, children under the age of five, people living with HIV/AIDS, the sick, and elderly. Pregnant women and children are a high priority for the health of communities, and for achieving the Millennium Development Goals to reduce child mortality and improve maternal health.

In 2012, of the 1.5 million people who died due to diarrheal disease, an estimated 58% were due to inadequate water, sanitation, or hygiene. It is estimated that of these preventable deaths, 361,000 were children under the age of five. (Prüss-Ustün, 2014).


About 1,000 children die each day because of unsafe drinking water, inadequate sanitation and poor hygiene.
(Prüss-Ustün, 2014)


Hygiene conditions at the time of delivery are important for the health of both the pregnant woman and the fetus. In 2013, about 289,000 women died during pregnancy, during childbirth or in the first six weeks after childbirth due to pregnancy or childbirth related complications (WHO, 2014e). Of these, in developing countries, an estimated 10-15% of maternal deaths are due to infections that can be directly linked to unhygienic conditions during labour and birth (at home or in health care facilities), and to poor hygiene practices in the six weeks after birth (PMNCH, 2014). Dr. Paul Farmer of Partners in Health describes, “The death of mothers [leads to a mass] of catastrophes in families, to hunger, to disease and other deaths” (Kidder, 2003). 

These statistics only account for the deaths of pregnant women and children. In addition, the illness of millions of women and children each year causes profound developmental, societal and economic effects. 
[image: ]A pregnant woman is vulnerable because her immune system changes while the baby is growing. This change makes her more vulnerable to certain types of infections, and makes the consequences of some infections more severe. A woman’s body works to prevent infections in the fetus, while maintaining the health of both of the woman and the fetus (Healthline, 2014). In addition, the woman’s nutritional needs increase and change. Her body must provide nutrition for both herself and the developing fetus. If a pregnant woman becomes sick, it can lead to her own death, the fetus’ death or underdevelopment of the fetus. 

Children are particularly vulnerable, both before, during, and after birth, because they rely completely on their mothers’ health. The immune systems of newborns and infants are not yet fully developed. They cannot fight diseases to which they are exposed. This is one of the reasons younger children are more likely to get diseases and diarrhea. Safe water, adequate sanitation and proper hygiene are important during this time. Newborns and infants require safe water, especially if the mother is preparing formula for bottle-feeding.


“The World Health Organization recommends that infants start breastfeeding within one hour of life, are exclusively breastfed for six months, with timely introduction of adequate, safe and properly fed complementary foods [and safe water] while continuing breastfeeding for up to two years of age or beyond.” 
(WHO, 2014c)


Although the WHO recommends exclusive breastfeeding for the first six months, many mothers introduce water and complementary foods earlier than six months. Educating mothers about the importance of breastfeeding, as well as how to prepare safe water and food for newborns and infants, is critical to prevent early infection with waterborne diseases.
[bookmark: _Toc273120386][image: ]3 The Cycle of Illness and the Impacts
Like any biological system on the planet, the human body is complex and linked to the environment that it lives in. If the balance is disturbed, the body is more vulnerable to further imbalances. For example: a child living in an unsanitary situation gets sick with rotavirus. The child’s fragile immune system works hard to fight the infection. Then the child comes in contact with a second infection. The child’s immune system is already working hard to fight the rotavirus, making the child more vulnerable to the second illness. The child has a hard time fighting both illnesses. The child also has diarrhea - a symptom of rotavirus. Diarrhea causes the loss of nutrients and fluids. If the diarrhea is long lasting, and the child does not get a nutritious and balanced diet, the child will become malnourished. The child may die. 

Certain repeated and persistent intestinal infections (with or without diarrhea) cause intestinal damage. This results in poor nutrient absorption and malnutrition. Once infected and undernourished, the body is more vulnerable to further infections, continuing the cycle. A more severe infection causes more severe health impacts, in both the short and long-term. Overall, the long-term impact on children is poor growth (stunting) and cognitive development. Stunting means a child has low length or height for their age. This is a measure of chronic malnutrition. Cognitive development is the process of developing intelligence and problem-solving ability. This cycle is illustrated in Figure 1. 


Figure 1: Relationship of Intestinal Infections and Malnutrition and the Resulting Long-Term Effect on Child Development

[bookmark: OLE_LINK3]Repeated and persistent infections

(Guerrant et al., 2008)


The cycle can be broken if interventions are implemented, such as safe water, adequate sanitation, proper hygiene, proper nutrition, and treatment of the diseases. 
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4 Impact of WASH-Related Diseases 
Pregnant women and children have a higher rate of illness and death than the general population from a variety of waterborne diseases (e.g., cryptosporidiosis, giardiasis, and hepatitis E) and hygiene-related diseases (e.g. rotavirus infection, toxoplasmosis and trachoma). Children have been found to be even more vulnerable to these diseases once they already have diarrhea (Iqbal et al., 1999).

A number of research studies have shown that unsafe water, inadequate sanitation and poor hygiene cause pregnant women and children to suffer from:
· Increased likelihood of becoming infected with waterborne pathogens
· Longer lasting health impacts such as persistent diarrhea, intestinal scarring, malnutrition and growth stunting
· Increased likelihood of death when infected with some waterborne pathogens 

Some studies have also found that persistent diarrhea can significantly increase the risk and severity of pneumonia infections in young children, especially if linked with malnutrition (Schmidt, Cairncross, Barreto, Clasen, & Genser, 2009; Walker, Perin, Katz, Tielsch, & Black, 2013). Pneumonia is the leading cause of death for children between the ages of one month and five years. This link has led many organizations, such as the World Health Organization, to promote combined strategies for preventing the two illnesses (WHO, 2013a). 

Important WASH-related diseases for maternal, newborn and child health are listed in the following table.



Table 1: WASH-Related Diseases of Particular Concern for the Health of Pregnant Women, Newborns and Children
	Disease
	Pathogen
Type
	Water, Hygiene or Sanitation Related
	Symptoms1
	Impacts2

	Ascariasis (roundworm)
	Helminth
	· Sanitation
· Hygiene
	Often no symptoms, may have stomach pain, cough due worms migrating through the body
	· In pregnant and women and children, the disease causes anemia. 
· Pregnant women and children with anemia have a higher risk of death. 
· Impacts children’s growth and cognitive development.

	Cholera
	Bacteria
	· Water
· Sanitation
· Hygiene
	Watery diarrhea, fever, severe dehydration
	· In pregnant women, fetuses, newborns and children, there is a higher risk of death. 
· Fetuses are at a higher risk of premature birth3.

	Cryptosporidiosis
	Protozoa
	· Water
· Sanitation
	Diarrhea (often severe and persistent4)
	· In pregnant women and children living with HIV/AIDS there is a higher risk of death. 
· Impacts children’s growth and cognitive development.

	Giardiasis
	Protozoa
	· Water
· Sanitation
· Hygiene
	Diarrhea, stomach pain
	· In pregnant women, causes poor absorption of nutrients. 
· Linked to zinc deficiencies and persistent diarrhea in children.

	Hepatitis E
	Virus
	· Water
· Sanitation
· Hygiene
	Diarrhea, excessive fatigue, lack of appetite
	· In pregnant women, the disease is more severe with death rates of approximately 20% for women in their third trimester.
· Fetuses are at a higher risk of death or premature birth. 
· Newborns have a higher risk of death.

	Hookworm
	Helminth
	· Sanitation
· Hygiene
	Rash, diarrhea, stomach pain, lack of appetite
	· In pregnant women and children, the disease causes anemia. 
· Pregnant women and children with anemia have a higher risk of death. 
· Impacts children’s growth and cognitive development.

	Malaria
	Protozoa
	· Environmental hygiene
	Fever, headache, nausea and vomiting
	· In pregnant women, it contributes to anemia.
· Fetuses are at higher risk of death and low birth weight6. 
· In children, it contributes to anemia.

	Rotavirus 
	Virus
	· Sanitation
· Hygiene
	Diarrhea, vomiting, severe dehydration
	· In children, it is a leading cause of death. It causes an estimated 40% of hospital admissions for diarrhea, in children.

	Schistosomiasis
	Helminth
	· Sanitation
· Exposure to contaminated water 
	Diarrhea, damage to internal organs 
	· In pregnant women and children, it contributes to anemia which has a higher risk of death. 
· Fetuses have a higher risk of death and low birth weight.
· Impacts children’s growth and cognitive development.

	Toxoplasmosis
	Protozoa
	· Water
· Hygiene
	Fever, confusion, headache, seizures, nausea, poor coordination
	
· Fetuses have a higher risk of being born prematurely. Can cause death of the fetus or abnormalities.
· Children whose mother had toxoplasmosis while pregnant are more likely to have health problems as they grow.

	Trachoma
	Bacteria
	· Hygiene
	Blindness in adulthood
	· Pregnant women have a higher risk of trachoma. 
· Children are the most vulnerable to the infection, but the most severe symptoms may not appear until adulthood (e.g. blindness).

	Typhoid fever
	Bacteria
	· Water
· Sanitation
· Hygiene
	Fever, diarrhea, stomach pain
	· Pregnant women may be more vulnerable to infection.
· Children are the most vulnerable to infection and death. 


1 Heymann, 2008
2 For references about impacts see CAWST’s Technical Brief on RMNCH and WASH-Related Diseases
3 Premature birth is a birth where the baby is born alive before 37 weeks of pregnancy are completed (WHO, 2014a).
4 Persistent diarrhea is diarrhea lasting 14 days or more. It is occurs most often in people with weak immune systems, such as people living with HIV/AIDS (WHO, 2013b).
5 From (WHO, 2014b)
6 Low birth weight is the weight of a baby at birth of less than 2,500 grams (5.5 pounds). Infants weighing less than 2,500 grams are approximately 20 times more likely to die than heavier babies (UNICEF, 2004).
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5 Impact of Diarrhea on Malnutrition and Related Nutrient Deficiencies 
[bookmark: _Toc273120389]Pregnant Women
Maternal anemia, which is often caused by low iron levels in the blood, is a serious concern for pregnant women in developing countries. Anemia is the most common and widespread nutritional disorder in the world (WHO, n.d.). A person with anemia has a lowered ability to carry oxygen in their blood. Anemia can be caused by the following:  

· Not enough iron in the woman’s diet
· Blood loss
· Malaria infection 
· Diarrhea, HIV or other diseases (USAID, 2006)

Anemia can be made worse when pregnant women are infected with WASH-related diseases, such as hookworm and schistosomiasis. WASH-related diseases can cause anemia by either:

· Causing diarrhea that prevents nutrients from being properly absorbed.
· Physically damaging the intestines (sometimes even without diarrhea) so that nutrients are not properly absorbed. 

[image: ]Pregnant women with anemia have a higher risk of death during and after childbirth (Black et al., 2008). Their babies may also have low birth weight, be born too early (premature), or the baby may die before birth (Bakhtiar et al., 2007). Breastfeeding mothers who have anemia are unable to provide enough iron for their baby. Iron is necessary for the baby’s brain development. In addition, an anemic mother has significantly reduced energy, making it more difficult to care for herself, her new baby, and her other children. 
[bookmark: _Toc273120390]Newborns, Infants and Children
Diarrhea, a symptom of many WASH-related diseases, is the second most common cause of death after pneumonia for children between the ages of one month and five years. Moderate to severe diarrhea in children is a substantial burden in sub-Saharan Africa and South Asia (Kotloff et al., 2013). 

Diarrhea can cause dehydration and poor absorption of nutrients. Prolonged diarrhea (lasting 7–13 days) or persistent diarrhea (lasting 14 days or more) in children can cause intestinal scarring. This means the intestines cannot absorb nutrients, which can lead to malnutrition. Repeated diarrhea infections or intestinal worm infections are thought to be linked to up to 50% of malnutrition cases in children (Prüss-Ustün et al., 2008). In the long-term, malnutrition can lead to growth stunting, impact the child’s ability to develop physically and mentally, and can cause death (Kotloff et al., 2013; Moore et al., 2010; Humphrey, 2009; Guerrant et al., 2008; Niehaus et al., 2002). 
Global mortality statistics do not reflect the long-term impact to children from being sick with diarrheal diseases and malnutrition. They also do not include the potential consequences for children, adults or communities. “Of the 555 million preschool children in developing countries, 32% are stunted and 20% are underweight… This leads to long-term cognitive deficits, poorer performance in school and fewer years of completed schooling, and lower adult economic productivity.” (Humphrey, 2009) 

Like with pregnant women, WASH-related diseases such as hookworm and schistosomiasis can cause anemia in children. Iron is necessary for brain development in children. Children with anemia are more susceptible to other diseases. It also affects their cognitive and physical development (WHO, n.d.).

Some WASH-related pathogens, such as Giardia, have been linked to low zinc levels (zinc deficiency) in children. Zinc is an essential nutrient for normal growth and development. It is available through a diet that includes meat or other animal products. A child is more susceptible to intestinal infections and reduced intestinal and immune function when they do not get enough zinc (WHO/UNICEF, 2014a). This has resulted in about 400,000 child deaths per year (Black et al., 2008). Although not fully understood why, zinc can reduce the duration and severity of diarrhea. Zinc supplementation is recommended by the WHO and UNICEF for children that suffer from diarrhea (WHO/UNICEF, 2014a). 
[bookmark: _Toc273120391]6 Prevention of WASH-Related Diseases 
CAWST recommends a comprehensive WASH approach to improve reproductive, maternal, newborn and child health: safe drinking water, adequate sanitation and proper hygiene practices. There are simple steps women can take to protect their own health while pregnant, and the health of their children. These actions would significantly reduce the illness and death of pregnant women, newborns and children due to WASH-related diseases, diarrhea and malnutrition. 

Although some WASH-related diseases are caused by chemicals found in water, the first priority is to ensure that drinking water is free of pathogens that cause disease. Pathogens are disease-causing microbiological organisms too small to be seen with the naked eye, such as viruses or bacteria. 

Human and animal feces can contain many different pathogens that can contaminate water and food sources. Diseases reach other people through drinking contaminated water, eating contaminated food, flies, poor drainage, unwashed hands, and contact with pathogens in fields or in contaminated water. Figure 2 illustrates some of the ways people become sick from human and animal feces. 


Figure 2: Disease Transmission Diagram
[image: ]

(Credit: WEDC, 2012)

[bookmark: _Toc273120392]An additional concern not included in the diagram, but especially significant for infants and small children, are fomites. Fomites are contaminated objects, such as dishes or toys. They can indirectly contaminate water or food, or directly transmit pathogens, such as when a baby puts the object in their mouth. 
[image: ]7 Safe Water for Maternal, Newborn and Child Health
Safe water is especially important for pregnant women and children because their immune systems are not as strong as the general population. They are more vulnerable to certain types of infection. A pathogen level which a healthy adolescent or adult’s immune system could effectively fight off, without them ever being aware that they had been exposed, might be enough to lead to severe impacts, or even death, to a pregnant woman or child. 

Exclusive breastfeeding (with no extra water, formula or baby foods) for the first six months, and continued breastfeeding up to two years of age and beyond, is recommended by the World Health Organization. Breastfeeding can, among other health benefits, help to reduce exposure to potentially contaminated water. Breastmilk also strengthens a baby’s immune system to help fight pathogens when exposure does occur. When exclusive breastfeeding is not possible, and for children older than six months of age, special care must be taken to use safe water to [image: ]prepare formula and baby foods. 

Safe water should also be used when cleaning newborns, especially when cleaning around the eyes, mouth or nostrils, or where there may be open wounds (e.g., the umbilical cord).

The following types of water sources represent particular risks to pregnant women and children:
· Surface water sources (e.g., rivers, streams, lakes, ponds, canals)
· Groundwater sources that are subject to flooding (e.g., dug wells, tube wells and boreholes)     

Very high waterborne pathogen levels are common in surface water around the world due to fecal contamination from humans and animals. Surface water is also subject to significant contamination after rainfall, since the runoff helps to wash even more fecal contamination into water bodies. 
[image: ]
Wells (particularly shallow dug wells) constructed in a manner that doesn’t prevent or minimize surface water runoff are also a risk. This is particularly true during heavy rains or monsoon type conditions when flooding of such wells can occur. Wells located in valleys, near rivers, streams or at other low lying areas are also at increased risk of significant fecal contamination. In addition, wells constructed in coarse sand or gravel aquifers are at a greater risk of contamination, especially if they are shallow and/or close to sources of contamination such as latrines and surface water sources.

The global community recognizes that even improved water sources are not necessarily free from fecal contamination (WHO/UNICEF, 2014a) and may not be safe to drink. Improved water sources include piped water supplies, public standpipes, tube wells or boreholes, and protected springs. For pregnant women and children, ensuring safe water is essential for good health.
[bookmark: _Toc273120393]Household Water Treatment and Safe Storage
Household water treatment and safe storage (HWTS) is an effective approach to providing safe water. Using a multi-barrier approach is the best way to reduce the risk of drinking unsafe water. Each step in the process, from source protection, to water treatment and safe storage, provides an incremental health risk reduction. 
[bookmark: OLE_LINK8]
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Figure 3: Multi-Barrier Approach
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· Sedimentation removes larger particles and often > 50% of pathogens 
· Filtration removes smaller particles and often > 90% of pathogens
· Disinfection deactivates or kills remaining pathogens

More often than not, people focus on a particular technology that is directed towards one step rather than considering the water treatment process as a whole. While individual technologies can incrementally improve drinking water quality, the entire process is essential in providing the best water quality possible, which is especially important for pregnant women and children. 

For surface water sources, sedimentation and filtration are important steps in the multi-barrier approach to ensure that protozoa are removed from the source water. Chlorine, although it maintains a residual disinfectant in drinking water for killing bacteria and viruses, should not be relied on alone to treat surface water. Chlorine alone is ineffective for Cryptosporidium and Toxoplasma, which are pathogens that are particularly harmful to pregnant women and children. However, chlorine can be used as part of a multi-barrier approach to safe water. In this approach, sedimentation and filtration options can be first used to remove the Cryptosporidium and Toxoplasmosis oocysts, and chlorination can disinfect remaining pathogens. This would provide the safest drinking water possible. 

Even after the water is treated, it must be handled and stored properly to keep it safe. If it is not stored safely, the treated water quality could become worse than the source water and may cause people to get sick. Recontamination of safe drinking water is a common issue and has been well documented.

CAWST’s materials on household water treatment and safe storage discuss treatment technologies and implementation approaches in detail. Our Fact Sheet about the effectiveness of household water treatment options for waterborne pathogens is a good resource for information about specific technologies.
[bookmark: _Toc273120394]

8 Sanitation and Hygiene for Maternal, Newborn and Child Health
Depending on what level of sanitation already exists in the community or home will determine the level to which the sanitation infrastructure can be improved. A successful sanitation program requires a thorough assessment of the social, cultural, environmental and technological factors. These factors impact the design of the different elements of the program. It is these factors that will guide the identification and selection of appropriate technology options, promotion approaches, and effective methods of implementing the program. 

One study found that the greatest improvements in health are when sanitation infrastructure can be privately accessed due to the privacy needs of many populations as well as being able to maintain the hygiene of the superstructure (Gunther et al., 2010). Sanitation programs must also consider the challenges of safely disposing the feces of babies and small children, as well as access to latrines by children who are old enough to use them. 

Hygiene plays a critical part in the improvement of maternal, newborn and child health. Newborn and maternal health can be severely compromised if the hands of those handling the pregnant woman and newborn are not washed. In a large study in Nepal it was found that when the person delivering the baby had washed their hands, the baby was 25% less likely to die. When both the person delivering the baby and the mother washed their hands, the baby was 56% less likely to die (Rhee et al., 2008). Hygiene education and practices, particularly handwashing practices, for health practitioners and midwives during labour, delivery and post-delivery would have a significant benefit for pregnant women and newborns. 

[image: ]Handwashing is also important because many WASH-related diseases are passed from the hands to the mouth. “Hygiene interventions…are effective in reducing diarrhea morbidity [illness]” (Waddington, 2009). In addition to helping to prevent diarrheal diseases, handwashing contributes to reducing respiratory infections such as pneumonia.

Luby et al. (2011) found that the two most critical times for handwashing with soap are:

1. After defecation
2. Before preparing food



[image: ]Handwashing with water is good; handwashing with mud, soil or ash is better; and handwashing with soap is the best (Bloomfield and Nath, 2009; Luby et al., 2011). Women are most often the ones handling baby feces. In some regions, it is believed that baby feces are safe and clean, which is not true. Hygiene education of women is particularly important for the health of their children, themselves and their family. 

New mothers need convenient access to handwashing facilities. In the days immediately following childbirth a woman’s mobility may be reduced as she recovers. Yet this period is when both she and the new baby are especially vulnerable to infection, and so handwashing is especially important. This challenge may be increased if the mother has other small children that she also needs to care for during this period.  

Another aspect of hygiene of particular concern for babies and small children is cleaning objects that they put in their mouths. Babies are often comforted by sucking on objects, such as a pacifier. It is also a normal stage of children’s development to explore the world by putting objects in their mouth. Parents must take care to check the objects a child has access to and keep the home environment clean to help prevent exposure to pathogens. 

CAWST’s sanitation materials provide more information on environmental sanitation, latrine technologies, handwashing, and sanitation project implementation.
[bookmark: _Toc273120395]9 Conclusions
The Millennium Development Goals to reduce child mortality rates (Goal 4) and to improve maternal health (Goal 5) cannot be achieved if access to safe drinking water, basic sanitation and hygiene are not improved (Goal 7). To reduce maternal and child deaths, access and use of improved water, sanitation and hygiene are important strategies (Cheng, 2012).


“Creating multi-sectoral interventions that address WASH and RMNCH, and integrating WASH into existing frameworks and agendas for health, has the potential to bring about lasting and positive change for women, children, families and communities.” 
(PMNCH, 2014)


Combining household water treatment, proper hygiene and at least basic sanitation will make a significant impact on pregnant women and children worldwide. This will help to prevent WASH-related pathogens from continuing to be a common cause of illness and death of globally. 
[bookmark: _Toc396482618][bookmark: _Toc273120396]10 Additional Resources
CAWST resources. Available at: www.cawst.org/resources
· Health and WASH: research summaries and WASH-related diseases.
· General WASH: household water treatment and safe storage, community WASH promotion, environmental sanitation, latrine design and selection, and handwashing.

Partnership for Maternal, Newborn, & Child Health (2014). PMNCH Knowledge Summary #30 Water, sanitation and hygiene - the impact on RMNCH. Available at: http://www.who.int/pmnch/knowledge/publications/summaries/ks30/en/
· This research summary identifies links between water, sanitation and hygiene and maternal, newborn and child health. It summarizes WASH interventions for RMNCH and their impact.

Yardley, S. (2010) “Joining the Dots: Why Better Water, Sanitation and Hygiene are Necessary for Progress on Maternal, Newborn and Child Health.” Tearfund
· This report identifies links between water, sanitation and hygiene and maternal, newborn and child health. 

UNICEF (2009) “Diarrhoea: Why Children Are Still Dying and What Can Be Done”. United Nations Children’s Fund/World Health Organization. 
· This report focuses on prevention and management of diarrheal diseases in children. 
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