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Abstract

Hundreds of thousands of simple pit latrines will be constructed in the coming years both in response to global disasters and in a bid to achieve the Millennium Development Goal for sanitation. The low cost intervention of a squat-hole cover significantly reduces the presence of flies in the latrine vicinity thereby providing a primary barrier to the fly transmission route of excreta related diseases. Any intervention that impacts on a reduction in sanitation related morbidity and mortality rates should be encouraged to become institutionalised within the major relief organisations. Latrine lids (except in the case of Ventilated Improved Pit (VIP) latrines) should therefore become a standard component of the construction package. 
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Introduction

The primary aim of sanitation is to reduce the transmission of excreta- related diseases and exposure to disease carrying vectors. The 2002 World Summit on Sustainable Development highlighted the fact that two fifths of the world’s population (2.4 billion people) lack basic sanitation facilities (WHO/UNICEF, 2000).  Despite global commitment to halving, by 2015, the proportion of people without access to safe sanitation, the morbidity and mortality rates for excreta-related diseases remain unacceptably high. Mathers et al. (2005), attribute 13.3 per cent of all child deaths under age 15, in 2001, to diarrhoeal diseases and the World Health Organisation (2005) states that approximately 1.9 million children under five die every year because of diarrhoeal diseases. This means that a child dies every 15 seconds from diarrhoea, caused largely by unsafe water and inadequate sanitation.

There is no single appropriate technology for excreta management that suits all circumstances and socio-economic climates. The simple pit latrine, a common intervention in emergency/relief situations, can provide a key primary barrier to pathogen transmission, by containment of excreta and protection against vector-excreta contact.(WHO, 2001). The pit provides for the containment of excreta, but how significant are latrine lids in reducing the incidence of vectors? This paper presents the study carried out to examine the significance of latrine lids. It includes a brief background to the study, methods used, results, limitations, conclusions and recommendations.  It concludes that latrine lids do make a statistically significant difference.


Background to the study

Aid agencies are involved in the construction of hundreds of thousands of latrines each year, a high percentage of which are of the simple pit latrine variety.  Most agencies aspire to the SPHERE Project (2004) minimal standards for sanitation but seem to neglect the obligation; “Latrines should minimise fly and mosquito breeding” p(74).

The link between excreta and various disease pathogens is well known (Snyder & Merson, 1982, Bern et al., 1992, Kosek et al., 2003). Safe disposal of excreta, water availability and good hand washing practices are the principle determinants in reducing the incidence of diarrhoeal diseases (Okun,1988, Esrey et al., 1990, Bendahmanwe, 1993, Davis et al., 1993, Curtis and Cairncross, 2003).  Hence it is vital that all stakeholders understand the disease transmission routes via excreta in order to design and implement initiatives to block these routes. The classic F- Diagram (Figure 1) depicted by Wagner & Lanoix (1958), provides an easy to understand illustration of excreta related transmission routes and where barriers can be used to block these routes.   

Insert Figure 1 near here. (The F-Diagram)

Conflict in Sudan’s Darfur region came to the world’s attention in 2004. Two years on, aid agencies still struggle to provide basic supplies and services to those affected by this complex humanitarian emergency. Darfur, with its numerous internally displaced people (IDP) camps and multiple Non-government Organizations (NGOs) implementing water and sanitation projects, seemed an appropriate place to study the impact of latrine lids on the presence of flies. Aid agencies expended significant time and effort in designing and constructing suitable latrine models.  Consideration was given to pit depth, wall stability, privacy and latrine slab ease of cleaning. However, the routine provision of squat hole lids as part of the construction package was neglected. 

Despite literature suggesting that pit latrines should have lids to reduce odour and insect nuisance (Bastable  et al., 2000, Sagwell, 1996, UNHCR ,1999, WHO, 2003), no studies were identified where squat hole covers were tested to demonstrate an impact on the reduction of the presence of flies. To validate the argument in favour of latrine lids a study was carried out to confirm or reject the hypothesis, “The use of squat-hole covers in pit latrines reduces the incidence of flies.”


Methods

An experimental study was carried out in ten IDP camps, in the Darfur region of North Sudan. The sample size was 200 pit latrines, 100 with lids (intervention group) and 100 without lids (control group). Systematic random sampling was used to select 20 latrines in each of the ten IDP camps, followed by random allocation of these latrines to the intervention and control groups.  

The Sheiks (leaders) in each camp gave their consent for the study to take place and chaired the meetings held in each of the camps to explain the nature of the study. Families, whose latrines had been allocated to study groups, all consented to participate. A pilot study was carried out in 12 additional latrines over a five day period, to pre-test different types of fly traps, baits and the data record sheet. As a result of the pilot study, the fly trap selected for the main study was a modified version of the TALC (Teaching Aids at Low Cost) Fly Trap model (Figure 2) and goat entrails were the selected bait. 

Insert Figure 2 near here. (Fly Trap Models)

Certain measures were taken to limit the effect of extraneous variables.
	All latrines included in the sample were family owned latrines, of the same design and constructed between January and March 2005. 

Latrines were cleaned each morning.
All lids were of the same design, dimensions and material (metal with a long handle for hygienic use)
Fly traps used the same type of bait and were hung in a similar position in each latrine.
Families who had been in the habit of putting ashes down the latrine (for the purpose of reducing insect nuisance) refrained from doing so throughout the duration of the study.
Domestic animals such as goats and donkeys were not tethered near the latrines.
Water and sanitation committee members, and a supervisor in each camp were trained in how to position the fly traps, prepare bait, count flies and record the data on forms. 

Traps were checked each morning over a five-day period. The number of flies in each trap was counted and recorded and old bait replaced with fresh bait. There was no difficulty with the supply of fresh bait as the study took place during the Muslim Idd festival, a time when families slaughter goats. If lids or traps were found out of position this was also recorded. 


Results

At the end of the five days, 200 sets of latrine data had been recorded. No families opted out of the study. Data for six latrines (3 per cent) indicated some problem with the trap on day one, the trap had either fallen or was found out of position. It was also recorded that the lids were found out of position for four latrines (4 per cent). The data recorded was the total number of flies trapped per day in each of the 200 latrines. The intervention variable constituted latrines with squat-hole lids, the control variable constituting latrines without lids. The data was entered into an excel spreadsheet and descriptive analysis was performed to find the two means, followed by statistical analysis to compare means. The main species of flies trapped and identified by study in the faculty of science at a local university were; musca domestica (housefly),  fannia scalaris (latrine fly) and phaenicia sericata (blow fly).

Results from descriptive analysis show that the use of lids reduced the mean number of flies from 7.13 to 2.93 (Table 1). The z-test, two sample for means was then applied to the research data, with a confidence interval of 95 percent, to test the hypothesis that no difference exists between the two means. As the calculated z value is lower than the z Critical one-tail value this hypothesis is rejected. The conclusion is that the use of lids makes a significant difference. 

Insert Table 1 near here. (Statistical results)

From Figure 3 it can be noted that:
	In all ten IDP Camps more flies were recorded in the latrines without lids than latrines with lids.

In Hashaba camp, the fly count in latrines with and without lids was very similar (both minimal). However this camp is rated as the cleanest and it has the most active of all the water and sanitation committees. There is a twice weekly clean up campaign in the camp.
Alshorta camp recorded much higher fly counts than other camps, this might be due to the fact that the mosque and health centre for five camps in the area are situated in this camp and there was an influx of new IDPs following renewed conflict in neighbouring villages.

Insert Figure 3 near here. (Average Camp Fly Counts)


Limitations 

	Seasonal variation was not examined. Climatic conditions could account for the small numbers of flies recorded 

Infestation due to other attractions, such as refuse pits, or nearby animal carcasses was excluded. 


Conclusions and Recommendations

Low income poorly educated populations, may not be convinced of the benefits of sanitation by health statistics but status, privacy, convenience and security are important perceived benefits of having a family latrine. Odour and insect nuisance are perceived problems. A simple latrine lid can reduce the odour and insect nuisance and at the same time lead to a reduction in disease transmission. According to Elmendorf and Buckles (1980), it is easier to change technology than to change behaviour, therefore it would seem appropriate to provide pit latrine lids as part of the standard latrine package. Lids provide a technical barrier to the fly transmission route of disease pathogens. This technical component should be further complimented by additional hygiene and health promotion and education leading to eventual behaviour and attitude change.

No amount of curative health measures can offset the harmful effects of poor environmental health planning for populations in emergency settlements. Siting of latrines and the number of users per latrine is well managed, but with the evidence that latrine lids result in a significant reduction in the incidence of flies, the aim should be to institutionalise this knowledge within the major relief and development organisations by providing latrine lids as part of the construction package. Further research could examine what impact the use of latrine lids might have on direct health outcomes, such as the number of cases of excreta-related diseases amongst camp dwellers.
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