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	Diarrhoeal diseases continue to be a major cause of under-five morbidity and mortality for Ghanaian children, mainly due to faecally contaminated household drinking water and unhygienic practices.  Promoting household water treatment and safe storage products and technologies alongside investments in water supply systems is a cost-effective alternative to reducing diarrhoeal and other water-related diseases due to drinking water contamination. This paper, based on a literature review that has been updated, summarizes recent literature in Ghana related to diarrhoeal disease prevalence, access to improved drinking water, and household water storage and treatment practices (including different treatment technologies). The paper also highlights the facilitating factors and barriers related to adoption of improved water storage and treatment behaviours at the household level and provides guidance for developing an effective behaviour change strategy.  The literature review was prepared for the USAID Hygiene Improvement Project (HIP) to better understand the state of household water treatment and storage efforts in Ghana as part of its efforts to support to West Africa Water Initiative field partners to strengthen their behaviour change approaches. 




Introduction 
Diarrhoeal diseases continue to be a major cause of under-five morbidity and mortality for Ghanaian children, mainly due to faecally contaminated household drinking water and unhygienic practices.  The health benefits of safe water supply may not be achieved if water collected is not handled safely. Hence, the need to properly address the key problem of behavioural change in order to reinforce the linkage between improved facilities and sustainability of impact on user health practices. The effectiveness of interventions may be measured by changes in behaviours, as it is expected that a change in behaviour will usually result in reduced morbidity and mortality (Curtis, 2000, cited in Shordt, 2006).

It is within this context that the USAID Hygiene Improvement Project (HIP) supported field partners of the West Africa Water Initiative (WAWI) in 2007-2008 to strengthen their behaviour change approaches around safe water treatment and storage (as one of three key high impact and cost effective hygiene practices, along with hand washing with soap and safe disposal of faeces). 

The main objective of this paper is to highlight the behavioural change perspective of sustaining point-of-use (POU) water quality interventions in Ghana based on a literature review (recently updated), which was produced to guide WAWI partners in preparing a behaviour change strategy.  

Literature Review Findings

Water Quality and Diarrhoeal Disease
The 2006 Ghana Multiple Indicator Cluster Survey (MICS) reported that less than one-fourth of all (and 31% of rural) households lack access to improved drinking water;  diarrhoeal prevalence in the two weeks preceding among under-five children was 15%—almost 16% in rural areas.  The 2003 Ghana Demographic and Health Survey (GHDS) showed that diarrhoeal prevalence was lowest in households that had access to indoor piped water (GSS, MNIMR & ORC Macro, 2004).
Boadi et al. (2005) in a self-reported survey found that lack of or inadequate access to potable water is associated with high prevalence of diarrhoea among children under six years in the Greater Accra Area. Using a two-week recall period, these data indicated a  diarrhoea prevalence of): 7.0% among 157 children in households with a private indoor pipe, 17% among 170 children in households accessing water from a shared standpipe, and 33% among 154 children in households reporting a water vendor as a source of drinking water. 

Shier et al. (1996) also reported an association between a high incidence of diarrhoea morbidity and mortality and untreated water among young children in Northern Ghana. Their study revealed evidence of water sources being associated with prevalence of diarrhoeal  morbidity (during  a one-week recall period) in the hot dry season preceding the rains, with the use of a borehole and piped drinking water being associated with lower prevalence.  

While the WAWI partnership has attained remarkable success in drilling boreholes and providing alternative improved water sources in intervention communities, in many of these communities, water contamination during collection, transport, storage and use in the household continues to pose serious threat to health (Peletz, 2006). Successfully promoting household water treatment and safe storage products and behaviours would be cost effective in reducing diarrhoea, guinea worm and trachoma due to drinking contaminated water (Brown, 2007; Clasen et al., 2007; Grundy et al., 2006; Clasen & Boisson, 2006).  In the meta-analysis on the effectiveness of different WASH interventions to reduce  diarrhoeal disease, Waddington et al. (2009) reported that “water quality interventions are significantly more effective than interventions to improve water supply,” even if calling into questions the sustainability of the former.
Source of Household Water

As mentioned above, 79% of all households had access to improved water sources (MICS, 2008).  However,  there are wide disparities between regions and within regions (urban vis-à-vis rural areas). A recent WHO/UNICEF analysis of the MICS data indicated that only 4% of the rural population in Ghana had “house connections” (this includes: water piped water into house, yard or plot or sachet water), as opposed to 38% in urban areas. (WHO/UNICEF, 2008). People living in Northern Ghana and in rural households are less likely to have access to any improved water source than urban households and people living in Southern Ghana (MICS, 2008). Unprotected water sources such as dams (dugouts), reservoirs, streams, rivers, seasonal ponds and shallow wells appear to be the main sources of drinking water for many rural communities in the Northern Region (CWSA/CIDA, 2001; Peletz, 2006, Johnson, 2007).  In a self-reported survey, Peletz (2006) reported that more than half (56%) of the population in the region does not have access to an improved water source.  Water from unimproved sources is usually contaminated by both human and animal excreta and therefore poses disease risks to people.
Household Water Treatment 

Murcott (2006) identified three broad areas of water quality—physical, chemical and microbiological—that can be improved by household water treatment. Physical removal technologies include ceramic and Biosand filters, cloth filters, and coagulation/flocculation technologies. Boiling, solar disinfection (SODIS), and chlorination are examples of technologies that improve the microbiological quality of water. Improving the quality of water may be a bit complicated and thus require special skills at the household level. Some technologies can be combined at multiple levels to achieve improved water quality, for example, combining coagulation and flocculation with a disinfection technology such as chlorination. In addition, safe storage containers can be designed using a standard size storage vessel, with a narrow mouth or opening with a lid, and an easily accessible dispensing device.

In structured observations, CWSA/CIDA (2001) reported that 43% of households in the Northern Region of Ghana, particularly in Guinea-worm endemic communities, used cloth filters to treat their drinking water, primarily to remove the guinea worm copepod. Similarly, Peletz (2006), in self-reported responses, found that 54% of households reported using cloth filters.  A cross-sectional evaluation by CWSA/CIDA (2004) in seven districts of its community-based health and hygiene education activities found that many households found were now filtering water from unsafe sources before drinking. Both CWSA/CIDA (2001) and Peletz (2006) found that a few households used other water treatment technologies such as boiling, chlorination and alum.  
In a randomised, placebo-controlled, double-blinded, longitudinal study to test the health impact of Aquatabs (chlorine-based water purification tablets) in the Tamale area, the Centers for Disease Control and Prevention [CDC (2006)] reported that 70 (29%) households at baseline were filtering their water, 54 (23%) were using alum and 33 (14%) did not use any form of water treatment. The CDC interim report stated that after the five-month intervention study (during which free Aquatabs and placebo tablets were distributed to intervention and control households respectively), household water filtration dropped to 54 (23%), alum use was reduced to 16 (7%) and Aquatabs adoption rate was almost universal. 

Barriers and Facilitating Factors for Household Water Treatment: Focus on Water Filters and Aquatabs
Johnson (2007) identified urban residence and high socio-economic status as factors that may facilitate the quick adoption of point-of-use water treatment products and technologies. Johnson found that many urban households knew that their drinking water was unsafe without treatment and were willing to treat their water.

The CWSA/CIDA (2001) study found that barriers included the fact that most people think that flowing streams are clean sources of water and do not contain contaminants, and that people have low motivation to use improved practices.  On the other hand, facilitating factors derived from this study include that people are aware of the link between unsafe water and poor health that they are being taught about the need to treat drinking water and that projects are assisting people with water filtration. 

Higher education level among mothers is also a likely facilitating factor: Boadi et al. (2005) reported that educated mothers, for instance, were “more exposed to the importance of hygiene, better childcare and feeding practices, and more aware of disease causation factors and preventive measures.” 
Three quantitative studies were completed in 2008-2009 in Northern Ghana related to household water treatment that provided some interesting insights into barriers and facilitating factors related to different treatment methods.

Clopeck (2009) looked at sustained use of the Kosim ceramic water filter, currently used in Northern Ghana in June-July 2008. The Kosim filter is a ceramic pot filter that has been distributed to 10,000 households to date (2008) in Northern Ghana (Green 2008). Forty-six percent of the 221 rural households interviewed in 28 villages who had purchased a Kosim filter between 2005 and 2008 were still using the filter. 
·  The main barriers to sustained use of filter (reasons filters were not being used during the interview period) were found to be: breakage (27%)—especially the ceramic filter pot, which was 63% of breakage reasons); filter not needed (22%), mainly since the water source had improved—no need to filter, except in dry season; and the owner of the filter was travelling (15%).  Other reasons included: too slow (5%)—this can be related to lack of appropriate cleaning
; taste of water, never learned how to use, uses sometimes, and gave filter away. 

·   Those who were still using their filters were not asked the reasons, but statistically related facilitating factors were: The lower income households were more likely to still be using the filter; those not getting water from stand pipes were more likely to use it; and those who paid a higher amount (more than 6 cedis—around $US 4) for their filter were more likely to use it.
Swanton (2008) investigated combining Aquatabs with Kosim filters in January 2008 in 59 households in two communities (Kalariga and Kakpagyili). The study looked at both technical efficacy and user acceptability of the combined treatment system. The addition of Aquatabs removed 50% of the Total Coliform (TC) from the Kosim filtered water and resulted in an additional 20% of households with no TC (from 44% before to 64%) after one week of using Aquatabs.  In addition, the percentage of households with no E. Coli increased from 88% to 98%. 

· Barriers for Aquatabs usage include: the need to continually purchase; low “willingness to pay” measure in the lower income village; and several responses about side effects: hernia, yellow urine, stomach aches, “not comfortable.”

· Facilitating factors for Aquatabs included the perception that Aquatabs improved the taste of the water—the chlorinated flavour was claimed by four households to taste like “pure water,” the local term for highly treated expensive water sold in plastic bags; ease of use, and few negatives were expressed. 

Green (2008) conducted a survey and conjoint analysis of consumer preferences and cost of treatment options in seven communities (three urban and four rural). The sample sizes were 118 urban (77% female) and 119 rural (70% female) heads of household. Findings, similar to other studies mentioned earlier included: most rural respondents use a cloth filter, less than 10% actively treat microbial contamination by boiling or with chemical disinfectants, and alum is used seasonally when is turbidity particularly high (90% only used “when water becomes very muddy at the end of the dry season”). 

· Barriers to treating water with chemicals or filters include: urban respondents rely on quality of municipal water supply; rural respondents believe a cloth filter is effective; many are reluctant to invest in a product that requires repeat purchase (such as Aquatabs); an expensive filter might be hard to purchase most of the year—“bring it at the time of year when we have just finished farming”; people don’t want treatment to take a long time (especially urban respondents); and high levels of illiteracy and weak numeracy skills.
· Facilitating factors for increasing treatment of water include: high use of cloth filter indicates awareness of need for improving water source at home; people are interested in further improving their water quality; low aversion to the chlorine taste; some actually preferred to treat since it connotes “clean”;  major health improvement was a significant driver of product choice in the study; preference for durable product—especially something that will last (metallic); and family members, health workers and friends/community influence purchase decisions.
These different studies suggest the importance of separating POU uptake and sustainable use.  Behavioral determinants are qualitatively different for each one of the practices.  As such, the perceptions of the quality of water at the source, the perceptions of water turbidity, and the links that respondents establish between water quality and disease seem important in influencing POU uptake.  Depending on the cost of the technology, uptake may be easier during periods of the agricultural cycle when families have more disposable income.  Other factors may come into play, depending on the water treatment technology used as would be the case for water taste when using chlorination.  However, studies to date suggest that sustained used may be connected to cost, repeated purchase, poor system performance  and breakage of technology used.

Household Water Storage 

Water collection and storage practices, especially the choice of water collection and storage containers are fundamental in determining household water quality (Sobsey, 2002). Some safe storage of drinking water practices include: keeping water containers clean and covered, ensuring clean water storage area, and keeping any utensils or cups for serving water clean and away from the ground. 

In the Northern Region and elsewhere in Ghana, water for household use is typically stored in locally made clay pots, plastic and metal containers, jerry cans, or aluminium pots. Some of these storage containers may not have narrow mouths and lids (clay pots, plastic basins and metal drums). In observations, CWSA/CIDA (2001) found that 43% of households in the Northern Region store water in open containers. Though about half (48%) of households observed covered their drinking water, 64% of them drink water using the same dipper. In their evaluation in 2004, they found that many households were covering their drinking water and that households were adopting the use of separate cups for drinking. (CWSA/CIDA, 2004). Green (2008) also found that many covered their water vessels.  
However, a CDC 2006 Aquatabs study reported that two-thirds (66%) of households observed were likely to contaminate their drinking water in one way or the other—usually through uncovered vessels, dippers exposed to dust and children dipping dirty hands into water containers (CDC, 2006). And only 23% of respondents in Klopeck’s (2008) study had covered storage containers at the time of the interview.  
Green also found microbial contamination in urban areas, which suggests recontamination during handling and storage.  Another finding was the belief that covering the vessel protects the water. This could be a facilitating factor in terms of getting people to improve storage or a barrier if they believe that covering is sufficient to protect it.  More investigation of barriers and facilitating factors related to water storage is needed. Two probable barriers would include the need to acquire extra equipment and to take more steps/time to protect water during storage.  
Developing a Behaviour Change Strategy and Approach
In April 2007, HIP trained field staff and managers of the expanded WAWI network and their collaborators on a behavioural analysis approach to designing interventions. The aim was to encourage them to incorporate these skills into the development of existing behaviour change activities and further the agreement of a common behaviour change strategic approach throughout the partnership. Many other activities continued for the following 18 months. 

The process was very useful. First, the approach provided a conceptual framework, from which many of the field partners (UNICEF, NewEnergy, and World Vision Ghana) refocused their promotional efforts as well as the monitoring and evaluation of those efforts. Second, it helped the WAWI network and collaborators to better coordinate their work and define more clearly what practices specific audiences need to adopt and how they need to promote them to address the barriers and work on small doable actions people can adopt.

What is needed now is for WAWI, and for others working in WASH in the country, to continue to look for opportunities for combining elements of the behaviour analysis approach with their existing community mobilization skills to encourage wide dissemination and improve penetration of water, sanitation and high impact hygiene practices, including POU products and technologies, in target communities. 

For people to adopt and sustain the use of chlorine-based treatment products like Aquatabs on a large scale, they must believe that the product is safe and effective, and understand that the product is not for hidden agendas such as birth control (CDC, 2006).  Further, users should be comfortable with the taste of treated water. The willingness of people to adopt POU technologies will partly be determined by their perceptions of the safety of existing water sources; for instance, whether they consider the source clean and free from germs.  In addition, habits could be strong barriers to behaviour change, especially among populations with low literacy. For example, people are likely to say: “we have used this water for generations without serious health problems, and so why should we change now.”

Programs should promote a mix of interventions, including POU water treatment and storage, focus on the  underlying benefits that motivate behaviour change, be based on behaviour change theory and start with  baseline data necessary for monitoring and evaluation, and be implemented at scale. 
Any POU products promoted also need to be available, affordable, and easy to use, especially given the high illiteracy and low socio-economic status of many households. 

The first step is to conduct more local qualitative studies—using product/behavioural trials where possible—to improve both treatment and storage of drinking water, thereby reducing the incidence of diarrhoea.  Well-designed and focused studies will provide the understanding of the barriers and facilitating factors for different products/behaviours that are necessary to develop effective behaviour change approaches.  
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Notes

 In Lantagne’s 2001 Nicaragua study, all of the families cleaned the filter monthly, but not all of them cleaned them properly. In order to clean the filters properly, one must scrub the filter with enough force to remove the suspended solids. (Swanton, p. 29).
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