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SUMMARY 

This study investigated sustainability and impact of school interventions for water, sanitation and hygiene education, four years after the end of the interventions. The study was carried out in 300 upper primary schools (for children aged 6 to 13) in the southern Indian state of Kerala. Half of these schools had a time-bound intervention which combined software inputs (training, supervision, joint planning, orientation, parent mobilization...) with hardware (construction of water, handwashing  and sanitation facilities).  This research shows that four years after the conclusion of the interventions, intervention schools had cleaner and better maintained facilities.  Compared with the non-intervention schools, children in project districts had more consistent hygiene practices (specifically handwashing), more accurate hygiene knowledge, and expressed greater satisfaction with the facilities. For the girl pupil, the programme appears to help those who are beginning to menstruate, which can be a difficult time for girls in school.   There is some indication of impact in terms of continuing institutional inputs, information flow into the home and better handwashing practices in the home.  
An area of particular concern is the use of soap.  At most two percent of the children used soap when washing hands, meaning that children lose most of the health advantage of handwashing.  Only one out of 12 children reported using a school toilet over the week preceding the study; compared to more than 4 out of 5 children who used urinals, perhaps reflecting the practice in much of India is to defecate in the early morning before leaving the home.  Nonetheless the degree of toilet use is not fixed or pre-determined; it does vary and there is evidence that boys in schools in all districts may still practice open air defecation.  

In comparing the 300 schools, there was no evidence that having a janitor is related to cleaner toilets and urinals.  However, schools with active health clubs had cleaner facilities, the more a likely direction of cause and effect.   In the 569 small group interviews, children repeatedly said that they need well-maintained doors and latches for the toilets and inside the toilets they need a bucket, mug and soap. Further, urinals should have a roof protecting against rain and water that can easily run inside to wash out the urinary channels.  Teachers and NGO staff from the time of the intervention stated that supervisory and support visits to the school during and after the intervention improve the outcomes of the project.
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Introduction
In the school just as at home, children have a right to basic facilities for safe drinking water, sanitation, handwashing and clean surroundings.   The school is also seen as an institutional vehicle for reaching the younger generation to stimulate hygienic behaviours
.  Children should be able to practice and develop consistent health-promoting behaviours related to water and sanitation. Indeed, research has indicated that school interventions can stimulate hygiene and sanitation practices which are sustained beyond the period of an intervention
.   School programmes are also supported by governments and international institutions as part of the effort for universal sanitation in the community. For this, the school is seen as a point of outreach to the household for improving sanitation.  
However, less is known about the sustainability of water/sanitation facilities and hygiene behaviours many years later, after an intervention, or about the impact of these programmes.  This study investigated impact and sustainability of school interventions for water, sanitation and hygiene education.  The research also provided an opportunity to examine associations between various components of the school intervention, on the one hand, and the current school conditions and student practices, on the other. This, in turn, provided some insights into optimum programming; specifically, about what makes a good school water, sanitation and hygiene education programme. 
The study was carried out in 2006-2007, with the support of UNICEF, as a collaborative research programme on school water, sanitation and hygiene education with three organizations in India, Kenya and the Netherlands
.  The Indian research group was the Socio-Economic Units Foundation (SEUF), a professional NGO working with communities in Kerala, southern India, to promote socio-economic development with a focus on water, environmental sanitation and empowerment of deprived groups.

Materials and methods
Study site and population

The study was carried out in Kerala which is relatively prosperous, ranking second among states in India in overall health and education indicators.  For example, average life expectancy at birth is about 74 years and more than 90% of the people are literate. Primary education
 is almost universal.  
This research was undertaken in three districts of the state, each with a population of roughly 2 million.  The first of these, Kottayam district which is called “District Kintervention” or “Ki” here, has a predominantly agrarian economy with cash crops and rubber plantations.  The district consists of midlands and lower backwater areas that tend to have large numbers of poorer households.   The district also has a substantial service sector including local government and markets.  
The second district Allapuzha (“District Ai”) lies along the coast and has many water-logged areas and backwaters.  Occupations relate mainly to fishing, rice paddy framing and small scale industries such as making coir and coconut products.  There is also a large service sector.  
The third district Pattanamthitta (“District Pcontrol” or “Pc”) is found inland and experiences some water scarcity, particularly at the end of the dry season.  It is not a coastal district and has varied terrain (highlands, midland and some backwater areas).  Occupations are largely agricultural, producing crops such as tapioca, paddy, rubber and fruit. 
Strategy of prior interventions
Before the interventions that are the focus of this study were organized, a school programme for water, sanitation and hygiene education was developed.  In particular, from 1989 to 1996, the Netherlands government supported several community projects for water and sanitation, which had components operating in schools
.  The strategy developed at this time influenced the design of subsequent school interventions.  The intervention ended twelve years ago or more in each school.  It is thought that there are less than 20 schools from that intervention which are also in this study.  The number and location of these schools are unknown because of teacher transfers in the intervening 12 years and confusion in the schools and districts between that and subsequent SSHE interventions.  However, compared to the other interventions in this study, these schools had the more intensive supervisory inputs from field staff, training, annual joint teacher planning and school health clubs.  For example, field staff from the NGO supporting the programme visited each school 10 to 20 times, with follow-up visits continuing after construction was completed.   The project considered school health clubs, the majority of which it said were very active and considered to be a good investment in safe hygiene behaviours of the future generation.  This project did not have a strong emphasis on carrying messages back to the household.  
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Subsequently, from about 1999 to 2003, two projects operated for water, sanitation and hygiene in schools within the two intervention districts (Districts Ki and Ai).  As with the first project, these interventions combined externally-financed software (education, communication, training provided by a support agency, supervisory visits) with hardware (construction of water/sanitation facilities).   District P did not have these projects, and is therefore considered as the control in this study.  
After these interventions, from about 2002, there have been several programmes with components for school sanitation, hygiene and water initiated by the national government and operating in Kerala.  These recent programmes have tended to focus on construction of water or sanitation facilities.  All districts, including the control district have benefited from these. The main interventions are described below. 
Table 1.   Description of the more recent interventions in the study districts

	Project title, timing and scope
	UNICEF-supported SSHE
Dates: 1999-2003

1,200 schools in 3 districts
	Nirmal 2000 

Dates: 1999-2003

468 schools 
	TSC (sanitation), SSA (education), Swajaldhara(water)

2002 to present

	Location in this study
	Districts: Kottayam (Ki) and Alappuzha ( Ai) 
Upper and lower primary
	District Ki only
All schools.
	All districts: Ki, Ai and District Pattanamthitta (Pc)
Upper and lower primary

	Number of schools in this study 
	150 schools (75 in each district), includes the schools with the Netherlands-supported intervention
	Many but no data available.

	Funding
	UNICEF funds to the government through the district government to the NGO. PTAs contributed for construction (about 20%).
	National + state + local government construction. PTAs contributed for construction. Netherlands Embassy & UNICEF supported communication, training. 
	National, state and local government; PTAs. Financial support for communication and construction.

	Available cost data 
	Toilets/urinals cost about Rupees 48,000 (one toilet cubicle and one urinal complex costs about Rupees 24,000).  30% of toilet construction from local Governments or PTAs. 
	Varies according to programme.

	Field support agency
	Fund provided to NGO (SEUF)
	Groups of NGOs led by one (SEUF)
	None

	# visits to a school by support agency staff
	5 or more visits for planning and construction; 2 to 3 visits for software
	3 to 5 visits for the hardware; 1 up to 3 visits per school for software
	None



	Orientation given
	District staff.  School management. PTAs.
	District staff.  School management. PTAs.
	Not known

	Training given
	Teachers (2 days), child school leaders (3 days), exchange visits to successful schools
	Teachers (1 day), all schools in district. Some child leader training.
	Little or no specific training for school sanitation/water.

	Construction
	Toilets + urinals separate, HW facilities, rainwater harvesting tanks, wells  improved, taps
	Toilets + urinals separate, drinking water.  PTA responsible for construction
	Toilets + urinals + water (TSC, SSA)

	School health club
	40 to 50 girls and boys, 5 children from each class 5, 6 and 7.
	As proceeding.  School had to set up SHC in order to enter the Nirmal 2000. 
	None

	Materials for children
	Some booklets
	-
	-

	Activities in school 
	Examples:  Monitoring water points and latrines.  School talks. Messages in class, school assemblies. De-worming camps.  Preparation of class workplan. Cleaning around water taps, latrine and urinal, class room and school compound. Competitions. Essay writing. wall paintings for children
	

	Activities reaching outside school
	Examples: Sanitation walks. Adopting a neighbourhood. Children in campaigns in the community. Art festivals, competitions, quiz competitions, mother’s meetings. 
	


Description of the interventions

UNICEF-supported SSHE    (1999 – 2003)
From 1998 to 2003, UNICEF supported an SSHE project that operated in both of the intervention districts in this study.   Most of the primary schools were involved in some way, either in receiving training or a whole range of project activities.  These combined hardware and software inputs provided in a fixed time frame of one year or more per school.  The stated objective was:  New, healthy behaviours among children and reaching out into community for improved sanitation and hygiene practices.    
[image: image8.jpg]


A substantial proportion of funding (more than 25%) was earmarked for software in the schools such as training and camps.  This was part of the UNICEF-supported programme for water and sanitation against communicable disease.  
The school project focused on child behaviours for 
· Correct use of facilities.  

· Washing hands  
· Personal hygiene
· Reaching out to family and home from the schools.

Maintenance of services (operation & maintenance) was emphasized through school health club members, PTAs and teachers.   School health clubs were formed and trained to help with school activities, help organize children and outreach into the communities.  The various activities of the club included special meetings, cleaning of facilities and classrooms, village adoption programme, etc., and classes on personal hygiene, safe drinking water and environmental sanitation. 

Nirmal 2000 (1999–2003)
In the same period as the UNICEF programme, a parallel project for universal community and household sanitation called Nirmal 2000 was also carried out in district Ki as one of the pilots for the national total sanitation programme.  Nirmal 2000 had a school component which was similar to the UNICEF school programme. However, there were some differences.  First, it meant that two programmes operated in district Ki  which therefore received more resources for schools overall than the other intervention district ( Ai).  In district Ki many NGOs were involved and government support included a separate district team for total sanitation.  
These two interventions wound down in 2002, ending in 2003 about four years before the present study.

Projects after 2002 in all three districts

It would not have been possible to find districts without inputs for water or sanitation after 2003 because there have been 3 nationally-sponsored programmes.  These are:

· Total Sanitation Campaign (TSC) in which there were some inputs for schools.  Schools were seen as one vehicle for improving sanitation behaviours of the younger generation while, at the same time, reaching into the community to stimulate improved household sanitation. 
· Sarva Shiksha Abhiyan (SSA)  is an effort to universalise elementary education by community-ownership of the school system and includes funds which can be used for  toilets; and, 
· Swajaldhara (2003) local water supply, also a national programme, can also be used for school water supply.  
None of these programmes has a specialized capacity or intervening agency specifically for schools.  Furthermore, the focus of these less intensive interventions tends to be primarily on construction of water and/or sanitation facilities
.  
Sampling

Data were collected over a five week period in 2007 in upper primary schools managed or supported by the government, and catering to children up to and including 13 years of age.  In each of the two intervention districts (Ki and Ai), 75 intervention schools were selected at random for the study from the half of the district that is adjacent to and more similar to the control district, making a total of 150 intervention schools.  The selection criterion was that all the schools must have a toilet and have a water point within 50 meters of the school compound, which meant that a small number of schools in the control district had to be eliminated from the sample. 

 Because in the original SSHE project there were some district-wide interventions (specifically,  training for teachers from most of the schools in the district), it was necessary to have a control group of schools from another district.  This was Pattanamthitta (“District Pc”), in which particular the half of the district which is adjacent to and most similar to the two intervention districts.   The western half of Pattanamthitta, the areas under study are similar, geographically, economically and socially to the intervention districts. 
Table 2. Study samples

	District
	Number of schools in study
	Number of small group interviews 
	Number of children voting (class 5)
	Number of households visited

	Ai  (intervention)
	75
	73 boy groups
72 girl groups
	2138 (1154 boys, 984  girls)
	164

	Ki (intervention)
	75
	64 boy groups

69 girl groups
	1967 (931 boys, 1036 girls)
	156

	Pc (control)
	150
	146 girl groups

145 boy groups
	3730 (1900 boys, 1830 girls)
	444

	Total
	300 schools
	569 groups
	7835 children
	764 households


Data collection

Data were collected by four teams of 2 people during unannounced visits to the schools. Prior to the data collection, a circular was sent by education authorities to all schools (more than 600 in each district) informing them about the research and asking for their cooperation if a research team should visit.   Information was collected from teachers, school students in classes and in small group interviews, child members of school health clubs, parents in the PTAs and at home and local government.  A protocol was administered in each school followed by home visits in the afternoon.  
Questionnaire: The research assistants translated the protocol into the local language, Malayalam, and after participatory exercises to try it out, and made a few changes. The data were analysed by Dr Wolf-Peter Schmidt of the London School of Hygiene and Tropical Medicine.
Measuring sustainability 
Sustainability was taken to mean the continued existence, maintenance, cleanliness, acceptability and use of school facilities for water, sanitation, handwashing.  Thus, within the school, data were collected on the current status of water and sanitation facilities, through observations of facilities, their maintenance, and cleanliness. To learn about general satisfaction with facilities and their actual use, a paper-and-pencil voting exercise was done with one entire 5th year class (children about 11 years of age) in each school, about 7835 children in all.
Small group interviews with 3 or 4 boys and girls separately were used to collect information about use of facilities, hygiene behaviours and sensitive issues related to teasing and menstruation.    Female data collectors discussed these sensitive questions with the girls.  For these interviews, children were selected at random from class 7, beginning with one girl (or  boy) from the middle of the class who then could select 2 friends.  In addition, for the girls, one older girl was usually identified who the teacher said would probably have gone through menarche.   
Another activity related to sustainability was the continuation of the school health club. This was investigated by asking children about specific features, including training, making plans, having activities.  
Measuring impact

It is very difficult to measure the health impact of an intervention many years after its completion particularly where there were other, subsequent interventions
.   In this study, an attempt to investigate health impacts was combined with measurement of other impact variables. Thus, the possible impact of the school water, sanitation and hygiene education programmes was investigated in four ways:
· The attendance register was checked with a view to comparing attendance between schools which had water/sanitation interventions and those that did not. 
· Self-reporting on colds and diarrhoea was compared between intervention and non-intervention schools. 
· Home visits were made to compare exposure to school activities for the adult in the household with the availability of soap for handwashing in the home.  For each school, unannounced, surprise visits were made after school hours to four homes (those of two boys and two girls).  The children were selected from those present in the oldest class, by pulling two names out of a hat. The homes of two classmates living nearest to each of these two children were visited (using the children to guide the fieldworkers).  
· Continuing inputs for maintenance of water/sanitation facilities by the school or the local government were compared for intervention and control districts.  This was viewed as an indicator of impact on management--- whether they continued to support maintenance.  To measure this, the teachers and members of the parent-teachers association (PTA) were asked open questions about inputs made for water or sanitation facilities/systems in the school.  Those items mentioned included: chlorination, extensions of the water system, construction of toilets/water system and allocations for water, major repairs.   They were also asked about funding for soap for use by children. 
Validity of the data:  In the small group discussions, an effort was made to ensure greater validity by asking semi-structured questions and then coding the open responses.  The class voting was made anonymous to stimulate honest responses. The children and teachers did not know whether they were in intervention or control schools. In addition, the protocols were organized with a view to checking the validity of responses by asking and observing similar data using different tools.    
Data analysis

The analysis had two components:  (a) comparison among the three districts of the indicators of sustainability and impact of the interventions, and (b) associations between variables within the 300 schools.   An association was considered as significant when the 95% confidence intervals for r2 and the β coefficient did not include zero.

Comparison between districts

A problematic though probably unavoidable methodological feature of the survey is the delivery of the school sanitation intervention at district level. Schools within one district are likely to be more similar to each other than to schools in other districts.  From the statistical perspective, direct comparison between the clusters is problematic, because the conventional calculation of p-values and confidence intervals assumes that individual schools were randomly allocated to the intervention regardless of location.  The p-values presented in this report relating to differences between districts are therefore only indicative. The validity of the differences between the districts as identified by this survey primarily needs to be judged based on the size of the difference and the perceived comparability of the districts at baseline. Thus the results can only give a rough idea of the impact of the interventions on school sanitation. Prior to the interventions, baseline data were collected which, however, were not always available or comparable between schools dependent on different funding programmes. 

Comparisons between schools
The second part of the analysis was done at the school level, by analysing the association between individual school characteristics and some school level outcomes without making any inference with regard to districts.  This provided reasonably valid p-values. Examples of the questions addressed in the school-level analysis include: Are cleaner toilets used more frequently?
   Are schools with active
 child health clubs more likely to have cleaner toilets and urinals?  
Findings
Overall, the size of the schools ranged from as small as 34 to more than 2,800 children (Table 3). District P had the lowest mean number of students per school (an average of 315 students versus 415 and 620).   This is also the least densely populated district.
Table 3  Number of students per school (q40)

	District
	Mean number of students 
	Minimum 
	Maximum 
	District population density 

(combines urban and rural populations)

	Ai  
	620
	34
	2878
	1500

	Ki 
	415
	45
	1789
	722

	Pc 
	315
	35
	2141
	574


P<0.0001*comparison between intervention (A + K) and control (P)
Water supply

The water availability was similar in the schools in the study, about 72% to 81% of the schools reported having water every school day (Table 4). 

Table 4   Water in school every day (q19)

	District
	Proportion of schools with water every day

	Ai  
	0.75

	Ki 
	0.81

	Pc  
	0.72


P=0.23
Ratio of children:  District Ai , was an intervention district, yet it had by far the worst ratio of children per tap (Table 5).  This high ratio of 73 children per tap may, in part, reflect the larger size of the schools and also the fact that district Ai had only the UNICEF programme, while district Ki, had both the UNICEF-supported SSHE programme and the Nirmal 2000. 
Table 5  Number of children per water tap (q20 and q5)

	District
	mean

	Ai
	73

	Ki
	39

	 Pc
	47


 P<0.0001

Common sense might indicate that the when there are larger numbers of children per tap, then facilities would be less clean or handwashing less frequent.  However, there was no association between the number of children per tap and observed cleanliness of toilets and urinals.  There was an association between the number of children per tap and reported HW before eating (corr coeff 0.13, p=0.02). In other words, in schools with a larger number of children per water tap, the children tended to report handwashing before eating more frequently than children in schools with fewer children per tap. This is of course counter-intuitive.   One possible explanation given by some teachers was that with a large number of children per water tap, they had been trained to organize the children in lines for handwashing and to have good organization for cleaning urinals and toilets. 
Water:  Maintenance

Because of the selection criteria, all the schools had one or more of the following facilities for water:  open or protected wells, rainwater harvesting facilities, taps on piped water networks—all within the school compound or within 50 meters of the school.   Maintenance of water facilities tended to be better in the intervention districts.  Observations in 300 schools showed that maintenance of the open wells was best in district Ki (p=0.002).  Also for handpumps, there were significantly more measures showing maintenance in the intervention districts Ki and Ai.   There was also a trend towards rainwater harvesting facilities being better maintained in intervention schools.

In the following figures, the bars indicate the percentage of schools that achieved 0, 1, 2, or 3 of the criteria for good maintenance.  The three criteria of maintenance for open wells were:  (a) Is the well covered with nets and/or wire mesh? (b) Does the open well have drainage channels, no visible garbage in the channels, and water flowing as designed? (c) Is the platform in good condition with no cracks where a pencil can fit in (so water can flow back into well)?
  
	Figure 1. Distribution of scores related to maintenance of open wells (q 16)
	Figure 2. Distribution of scores related to maintenance of handpumps (q 17)
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	Overall p value  p=0.002 


	overall p value for district comparison:  p=0.001




The study investigated whether the existing water sources in the school continued to have inputs such as:

· Chlorination and cleaning within past year

· Support from local government for improving the system over the past 4 years
· Taps or pipes repaired within past 4 years

· Construction paid by the school within past 4 years

· School budget allocation for soap

This was taken to be an indicator of sustainability of the water supply as well as an indicator of long-term institutional support.  Intervention schools reported higher median scores for continuing input (median
 score of 3 inputs out of 5 shown above) than control schools (median score of 2 inputs, p=0.001).

Sanitation (toilets and urinals)
The intervention districts did not have a significantly lower ratio of children for a latrine than the control district.  In District Ai many more children, on the average, had to share one cubicle than in intervention district Ki or the control district Pc.  
Table 6. Number of children per cubicle (q26)
	District
	mean (number of cubicles per 1000 girls)
	mean (number of cubicles per 1000 boys)
	mean (number of cubicles per 1000 children)

	Ai
	8.4
	6.0
	10.2

	Ki
	21.5
	9.8
	17.3

	Pc
	9.7
	8.5
	12.2

	Prob*
	0.01
	0.61
	0.28


p value intervention vs control 
The intervention projects, in their gender policy, tended to favour the girl child.  Key informants indicated that one aspect of this girl-friendly policy was ensuring that separate facilities were available for girls.  As a result, the ratio of girls per toilet cubicle is much lower than that of boys per cubicle in the two intervention districts (23% and 71% lower).  Far fewer girls than boys need to share a toilet. 
Inspections in the 300 schools showed that the toilets in the intervention schools were significantly cleaner than in the control district. Cleanliness was defined as:  All pan/ toilet slabs are free from visible excreta and all urinals are free from visible urine pools.  
Table 7.  Percent (%) of schools with clean toilets and urinals
	District
	Toilets clean
	Urinals clean

	Ai
	83%
	65%

	Ki
	83%
	56%

	Pc
	47%
	31%

	prob
	<0.001
	<0.001


P values intervention vs control
As distinct from cleanliness, maintenance was defined with 3 criteria: 
· All cubicles have door + latch; 
· All bowls have water seal in place; 
· All toilets have functional pit, not full or leaking. 
 These criteria were measured through observations.  A school was given one point for each criterion that it fulfilled.  The maximum score was 3. As Figure 3 shows, far more schools in the intervention districts A and K had favourable toilet maintenance compared to control schools in district P (Figure 3;  p<0.0001).  
Figure 3. Distribution of scores related to maintenance of toilets in 3 districts 
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The bars indicate percentage of schools with a score for these criteria of  0, 1, 2, or 3.  
Access (table 8) was defined as being better when children were allowed to use the toilets (implying that the toilets were not locked) and when there are separate toilets and urinals for girls and boys.  
Table 8.  Access to toilet facilities (q21-q23a)

	District
	Allowed to use toilets
	Separate toilets
	Separate urinals

	Ai
	97%
	71%
	98%

	Ki
	100%
	80%
	99%

	Pc 
	100%
	65%
	93%

	prob
	ns
	ns
	0.03


values intervention vs control
Observations in the 300 schools showed overall that children tend to have good access to toilets and urinals.  There were separate toilets for girls and for boys in about two-thirds to three- fourths of the schools in each district.  Having separate urinals was more common, reflecting  the standard designs.  Children were allowed to use the toilets in almost all district schools.

There were two occasions in the study where children could give their own assessment of toilets and urinals.  One of these was in 569 small group interviews in 300 schools (Table 9).  Boys experienced more problems with queuing in lines to use toilets, perhaps as a reflection of the larger number of boys using one cubicle. In intervention schools, more than twice as many girls and boys considered the toilets and urinals as convenient to use than in control schools (p<0.001).  
Table 9.   Assessment of the toilets (Interviews)

	
	By girls (q40-43)
	By boys (q55-58)

	District
	Queue
	unlocked
	Convenient
	Queue
	unlocked
	convenient

	Ai
	65%
	83%
	86%
	71%
	74%
	73%

	Ki
	64%
	81%
	80%
	48%
	80%
	80%

	 Pc
	51%
	87%
	36%
	30%
	88%
	32%

	Prob
	0.02
	0.17
	<0.001
	<0.001
	0.01
	<0.001


values intervention vs control
 Table 10.  Perceived toilet and urinal status    (q70a-73)

	Perceived toilet status 

	District
	toilets bad
	urinals bad

	Ai
	23%
	18%

	Ki
	20%
	13%

	Pc 
	38%
	46%

	prob
	<0.0001
	<0.0001


values intervention vs control
Of  7,835 children in class 5 who voted anonymously in the 300 schools, children in the control schools found the toilets and urinals bad more often than in intervention schools (Table 10).

In the 569 small group interviews, children repeatedly said that they need doors and latches for the toilets and inside the toilets they need a bucket, mug and soap.  They noted that urinals need a roof, a sloping floor for drainage and running water inside the urinals.  On the whole, control schools appeared to have more problems from the boys’ perspective with queuing, convenience, doors and buckets (data not shown).  

Dirty, badly maintained toilets
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Of the 146 groups of girls interviewed in the control schools, about 1 in 2 groups stated that they had special problems using facilities during menstruation periods.  In the intervention schools this was less than 1 in 4 of the 141 groups of girls interviewed.  The difference is significant (<0.001).  Relatively few girls said that they “had special problems or were teased” using the toilets or urinals, although there was a trend for more girls from control schools to report this.   

Table 11.   Problems for girls using toilets and urinals (Q49/50)
	District
	Girls experience teasing
	Girls experience problems during menstruation

	Ai
	6%
	26%

	Ki
	6%
	24%

	Pc 
	11%
	52%

	Prob
	0.08
	<0.001


values intervention vs control
As experience has shown internationally, only constructing latrines and urinals is not sufficient to ensure that they will be used.  About defecation sites (Table 12), 569 groups of girls or boys were asked: When girls/boys have the need to go during school time, where do they go?   The possible answers were:  Some go home or to a nearby household; some defecate or urinate outdoors; they use the student (school) toilet; they use the teachers’ toilet.  In some cases more than one place was identified, and therefore the totals are more than 100%. 

Table 12.   Location used for defecation and urination during school time 

	District
	by girls (q47-50)  
	by boys (q62-64a)

	
	Go home
	Open defecation
	Schools own toilet
	Teachers toilets
	Go home
	Open defecation
	School’s own toilet
	Teachers’ toilets

	Ai
	4%
	1%
	83%
	14%
	10%
	34%
	73%
	12%

	Ki
	4%
	1%
	90%
	7%
	6%
	27%
	88%
	12%

	 Pc
	16%
	9%
	71%
	19%
	21%
	23%
	65%
	27%

	Prob
	0.001
	0.004
	0.002
	0.03
	0.003
	0.12
	0.007
	0.002


values intervention vs control


When girls and boys need to use the toilet in the intervention districts they reportedly use the school toilet more,  compared to other locations (p<0.002), than the children in the control district.   In the intervention schools fewer groups of girls and boys report going home to defecate or urinate (p<0.001 and p<0.03) than in control schools.  
Only a very small proportion of girls (about 1 in 100) in the intervention schools stated that they practiced open-air defecation or urination during school hours.   The practice of urinating outside in the open air was far higher for boys than girls.  More than 1 in 5 boys stated that they went outside in all the districts with no significant difference among the districts.  The greatest number reporting open air urination or defecation (about 1 in 3 boys) were from the intervention district Ai which also has the highest number of boys who must share a cubicle.   

Use of toilets and urinals (Table 13): Of the 7,835 children who voted, relatively few (651 children or about 1 in 12 children) report using a school toilet over the past week. This infrequent use did not differ significantly between the intervention and the control districts.  By contrast, more than 6,400 of 7,800 children used urinals over the preceding week, and a significantly larger proportion of the children (p<0.01)  in the intervention schools than in the control schools.  
Table 13.  Reported toilet and urinal use(q72, 65)
	
	 %(number of children)

	District
	toilet last week
	urinals last week

	Ai
	7% (150)  
	87%(1860)

	Ki
	10% (197)
	90%(1770)

	  Pc 
	9%(318)
	75%(2797)

	prob
	0.09 
	0.01


. 
Factors linked to toilet use
Analysis of the 300 schools, without reference to the districts, provided strong evidence that the proportion of pupils who thought the toilets were bad was inversely correlated with the proportion of those using the facilities (corr coeff -0.23, p=0.0001). In other words, children used toilets more if they judged the toilets to be good.   The same applied to a lesser extent to urinals (corr coeff -0.13, p=0.03).  
This is compatible with the observations of school toilets indicating that better maintenance and cleanliness (from observations) was associated with higher toilet use (p=0.004 and p=0.017). 
It was decided to test some factors that, reasonably, might affect the use of toilets and urinals. These factors were:  the ratio of children per facility, having a paid janitor and the number of children in the school.  Interestingly, there was no evidence that the number of children per cubicle was related to reported use (p=0.57).   There was no evidence that smaller schools had cleaner facilities.  Furthermore, a comparison of the 300 schools provided no evidence that the presence of a paid janitor was associated with cleaner toilets or urinals (Table 14).
Table 14.  Janitorial service and cleanliness of toilets/urinals (q9, q23)

	
	Proportion of schools with clean toilets
	Proportion of schools with clean urinals

	No janitor in school
	64%
	49%

	Has janitor
	67%
	42%

	p
	0.55
	0.23


Handwashing
Research shows that handwashing can provide a significant health advantage, reducing diarrheal disease morbidity, reducing the transmission of respiratory infections and of some influenzas.
   Handwashing was a target behaviour in the school interventions and for purposes of this study, three features of handwashing were investigated:  knowledge, access to facilities, and practice. These were investigated through observation of facilities, small group interviews and anonymous self-reporting. 
Knowledge of critical times for handwashing (before eating and after defecation) was good in all schools.  However, in the 569 group interviews, significantly more girls and boys in the intervention districts knew about the importance of handwashing after defecation (p<0.001).  That handwashing provides a health advantage was less commonly known in control schools (p<0.002, p<0.001).
Table 15   Handwashing knowledge (q36-q37, q51-q52) 

	
	proportion who know about important handwashing times and health reason for handwashing  

	District
	Knowledge: before eating
	Knowledge: After using  toilet
	Knows health reason

	
	Girls
	boys
	Girls
	Boys
	Girls
	Boys

	Ai
	100%
	100%
	100%
	100%
	97%
	99%

	Ki
	100%
	100%
	100%
	100%
	99%
	100%

	Pc 
	100%
	99%
	93%
	85%
	88%
	77%

	prob
	1.0
	0.42
	0.001
	<0.001
	0.002
	<0.001


p-values intervention vs control
Most schools had handwashing facilities and a place for handwashing for the mid-day meal (Table 16).  It was more common in the intervention districts for handwashing facilities to be located inside the toilet block to enable easy handwashing after use of the toilet/urinals.  However the presence of soap was very rare in all districts.  
Table 16   Access to handwashing facilities (q27-q30)

	District
	HW facilities
	HW facilities inside toilet/urinal block
	Soap inside
	HW place for meal

	Ai
	99%
	79%
	8%
	95%

	Ki
	100%
	85%
	3%
	100%

	Pc 
	94%
	42%
	1%
	95%

	Prob
	0.04
	<0.001
	0.01
	0.08


Children were asked: Did you wash hands before the last time you ate in the school?  Handwashing practice was reported by 7,835 children (table 17), voting anonymously. Handwashing before eating in the school was far more frequent in the intervention districts Ai and Ki than in control district Pc.  However soap was very seldom used when washing hands (2% or less of the children), which seriously compromises the effectiveness of handwashing.  Children’s hands are not really clean without soap.
Table 17  Handwashing: children report  practice (q74-q76):  
	District
	HW before eating
	Soap before eating

	Ai
	95%
	2%

	Ki
	97%
	0%

	Pc 
	61%
	1%

	Prob
	<0.0001
	0.77


p-values intervention vs control
Impact

To examine issues related to impact, information was collected about some institutions (school health clubs, PTAs), about health and attendance, and, lastly, data were collected from the home. 
Institutional data 

The study investigated two school institutions:  the school health club (SHC) and the parent teachers’ association (PTA), both of which had been active at the time of the interventions.  The school health clubs, in which usually 30 to 50 children are members from different classes in each school, were rated by the children as far more active in the two intervention districts than in the control schools (table 18). 

Table 18   School health club and Parent teachers Association (q77-78)
	District
	Active school health club

(median score)
	WASH on agenda of Parent Teachers Association

(median score)

	Ai
	3
	2

	Ki
	2
	1

	Pc 
	0.5
	1

	Prob
	<0.001
	<0.006


p-values intervention vs control
In the intervention schools, the median score of the clubs was 2 criteria attained (district Ki) and 3  criteria (District Ai), much higher than in the control schools. These criteria for an active school health club were defined as:

· Club has a current written plan; 

· Children in the club report having been trained; 

· Teacher has been trained in WASH, SSHE or how to run a club; 

· There is a report/recall showing at least 2 club activities over the past 4 months.  
Furthermore, active health clubs were in schools that had cleaner toilets (median health club score 2 vs. score 1, p<0.0001). It follows that schools with active health clubs had cleaner toilets – the more likely direction of cause and effect. Better health club scores were also associated with better maintained handpumps (corr coeff 0.38, p<0.0001) and open wells (corr coeff 0.21, p=0.001).  
Four agenda items were selected as indicators that water and sanitation were on the PTA agenda over the past year: Maintenance of facilities, Funds for soap + cleaning equipment; Involved in community hygiene activities; PTA - trained / retrained on WASH.  In District Ai schools the PTAs performed better (2 agenda items median score) than in other schools (Table 18).
Health data

Information was collected to examine the possible health impact of interventions.  For this, children were asked if they had a cold or diarrhoea during the week preceding the data collection event.  It was agreed that a one-week recall period would provide the most reliable data.  However, the data on diarrhoeal morbidity revealed no clear trend among the schools.  An epidemic was reported in districts Ki and Ai  where the children said they had recently had more common colds than in the control district (p<0.002).   
Attendance records of the children for the preceding month were also examined; however these did not show significant differences among the three districts. Furthermore, there was no evidence in the data to suggest that the cleanliness of toilets led to better school attendance by children (p=0.37). 
In discussions with teachers and NGO staff from the time of the intervention stated that supervisory and support visits to the school during and after the intervention are desirable from their point of view and improve the outcomes of the project.
In the household
Another approach to measuring impact of the school  interventions was to investigate hygiene practices in the home. The 7835 children in the 300 schools voted anonymously to answer: Did you wash your hands after you went to the toilet the last time at home?  The practice was reportedly far more prevalent (by more than 300%) in the intervention schools than the control schools (Table 19).
Table 19  Handwashing reported  practice (q74-q76):  

	District
	HW after toilet (home)

	Ai
	79%

	Ki
	87%

	Pc 
	19%

	Prob
	<0.0001


p-values intervention vs control
Household survey (q79-q80)
Adults were interviewed in 764 households that had children in a study school. The adults, usually mothers, were asked if they had attended or seen activities about water or sanitation/hygiene through school meetings, PTA meetings, health day celebrations, or other activities.  The intervention households reported that they had attended or seen more WASH activities, and observations in their household showed that more intervention households had soap for handwashing in the toilet area than the households in the control district. There was a strong association between the scores for having seen WASH activities and the presence of soap in the toilets of these households (corr coeff 0.61, p<0.0001).  In other words, people who reported having seen or attended more WASH activities were far more likely to have soap for handwashing in the toilet area (an indicator for handwashing practice).  

Table 20   Household visits: familiarity with WASH activities and possession of soap in toilet 
	District
	No. of WASH activities attended
	Proportion of HH with soap in toilet

	
	(Median)
	

	Ai
	6
	67%

	Ki
	6
	69%

	Pc 
	4
	34%

	Prob
	<0.001
	<0.001


p-values intervention vs control
Discussion
In this research, 150 schools in two districts had a time-bound intervention which combined software inputs (training, supervision, joint planning, orientation, parent mobilization...) with hardware (construction of water, handwashing  and sanitation facilities). The intervention was implemented before 2003 in each school for a period of one year or more.  
This study has shown that more than four years after the end of the projects, the intervention district schools performed better than the control district in many components of hygiene, water supply and sanitation.  These were:
· Maintenance of water pumps and toilets 

· Cleanliness of sanitation facilities 
· About toilets and urinals:  children’s assessment about convenience and easy use of facilities; fewer problems  for girls who are menstruating; less often going home to defecate or asking to use the teachers’ toilets (intervention districts better than control overall 
· For handwashing: children’s knowledge about the importance of handwashing after using the toilet;  better knowledge about health reasons for handwashing; more access to handwashing facilities inside the toilet more frequent practice of handwashing before eating in school. On average  95% or more of children report handwashing before eating in intervention schools and 61% in control schools 
· More active school health clubs.
· More information about water and sanitation/hygiene passing from school to parents.

From point of view of the design of sustainable school interventions, it is interesting to observe some variables that were not associated with cleaner, better maintained or used facilities.  Thus, in comparing the 300 schools, there was no evidence that having a janitor is related to cleaner toilets and urinals. This implies that cleanliness depends on what children and teachers do, not primarily on janitors cleaning up.    Similarly, the size of the school (which ranged from about 34 children to more than 2,800) was not related to cleanliness.  Smaller schools do not tend to have cleaner facilities
Somewhat surprisingly,  the number of children per toilet cubicle (which averaged 116 to 294 boys per cubicle in the 3 districts) or the number of children per water tap (ranged from 39 to 73) was unrelated to the cleanliness and maintenance of facilities. 
Another factor that did not appear to be related to cleanliness or maintenance was the availability of water.  However, water availability was fairly good overall (about ¾ of the schools reported having water each day) and was also similar in the three districts.  Thus this finding does not imply that there will be clean facilities and children will regularly wash their hands, even in schools without water. 
Design of facilities:  Listen to the children  
The research provided an opportunity to learn what children have to say about the design of facilities.  In the 569 small group interviews, children repeatedly said that they need doors and latches for the toilets and inside the toilets they need a bucket, mug and soap. Further, urinals should have a roof protecting against rain, a sloping floor for drainage, and water that can easily run inside to wash out the urinary channels.

Challenging findings 

The research identified three challenging issues that require more work in these school programmes in Kerala and probably in other parts of India.  First, soap was very seldom used in handwashing.  Handwashing without soap provides far less health advantage than with soap. The NGO project personnel said that the message (“use soap”) was given.  However, it was not emphasized sufficiently nor were schools helped to organize themselves for consistent use of handwashing soap.  The NGO agency and education authorities would need to support schools for this, because using soap in schools is more complex than might appear at first glance. It requires leveraging recurrent expenditures for purchase, organizing the physical setting and the children so that soap is available but not stolen, and organizing/training large numbers of children to wash their hands with soap after using the toilet and before eating.  Given the great advantage of using soap for handwashing, this is an issue that deserves urgent attention.
A second challenging finding relates to the frequency of use of facilities.  There was not much difference in use of toilets between districts.  Only 7% to 10% of the children said, in the anonymous voting, that they used the school toilet over the past week. As the voting was anonymous there is little reason to doubt the validity of the children’s responses.   Informants noted that one reason for the infrequent use of school toilets is that the practice in much of India is to defecate in the early morning, before leaving the home, thereby reducing the use of school toilets
.    In addition, in discussion groups, the children indicated that toilets were used only in an emergency--- a sort of last resort which is echoed in other countries
.  Nonetheless the degree of toilet use is not fixed or pre-determined; it does vary.  Thus, in the 300 schools, cleaner and better maintained toilets tend to be used more.   Urinals are used much more than toilets in schools.
A third finding that seems challenging is the high proportion of boys who reportedly would practise open air urination (or defecation) in both intervention and control schools (34% in District A, 27% District K and  23% in control district P).  The difference between the practices of the girls and boys was remarkable as 1% of the girls in the intervention districts and 9% of the girls in the control district reportedly practised open air urination or defecation. This may point to a public hygiene problem and deserves more far more attention as it hits at the heart of the school sanitation effort. These programmes are supposed to create consistent hygienic behaviours among children, both boys and girls.      
Possible impact of the interventions
Issues related to impact of the school programme were investigated from three perspectives: the children, school and the home.   Of course, these findings are tentative because it is difficult to ascribe impact to one particular intervention that ended four years prior to the study, without a detailed baseline.  The findings should be understood in this light.   
For the children, no health impact was found as tested by one-week recall asking children if they had had colds or diarrhoea.   Nor did the attendance records reveal differences among the schools that could be attributed to the intervention.  There are various possible explanations for this: that these particular school interventions did not have health impact, or that the other concurrent school programmes compromise the measurement of impact or that the method of measurement itself should be more refined and more extensive than was possible in this study.
For children, significantly more girls and boys in the intervention schools reported that they practise handwashing before eating in the schools.  This also occurred in the home; three times more children from the intervention than the control schools reported washing hands after defecation at home.  There is little reason to believe that the children in the intervention schools would be less candid or truthful than children in the control schools, particularly since they answered anonymously and were unaware of the distinction between intervention or control schools. 
 The development of safer, more hygienic behaviours such as handwashing may be seen as a significant outcome.  However, an area of particular concern relates to the lack of use of soap for handwashing and less hygienic defecation behaviour of boys compared to girls.  Washing hands with soap demands greater focus in the schools, because of the significant health advantage and as a way of stimulating improved handwashing practices over the long-term. 
For the girl pupil, the programme appears to help those who are beginning to menstruate, which can be a difficult time for girls in school.  Girls from the control schools were twice as likely to say that they experienced problems using the facilities during their menstrual times.
For the schools, the long-term institutional support for the school water/sanitation programme was taken as an indicator of sustainability-- and also an indicator of impact on the way schools and local government operate.  Thus allocations for continuing maintenance and construction over the past 4 years were greater in the intervention than the control schools. 
Schools with active children’s health clubs have far cleaner toilets and better maintained water facilities  (p<0.0001), implying that the clubs should be seen and developed as part of the total school intervention. Linkages between school and home were also investigated. As already noted, reported handwashing after defecation at home was far more common among children from intervention schools.  In addition, it was encouraging to see the strong association between the scores for adults in the household having attended or seen activities related to water, sanitation or hygiene, on the one hand,  and the presence of soap in the toilets of their households (corr coeff 0.61, p<0.0001).  People, often mothers, who reported having seen or attended more WASH activities, were far more likely to have soap for handwashing in the toilet area (an indicator for handwashing practice). 
Finally, this research shows that the results appear to be sustained four years after the conclusion of the interventions.  In addition, there is some indication of impact in terms of continuing institutional inputs and practices in the home.  
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