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SUSTAINABLE DEVELOPMENT OF WATER RESOURCES, WATERJBPLY AND
ENVIRONMENTAL SANITATION

The Effect of Hygiene Communication on Emptying of Urine

Diversion Toilets
N.Moilwa, & M Wilkinson, South Africa

Diarrhoeal disease is a major concern to the ScAfitican government. Undeistding the relationship between
lack of water and sanitation and diarrhoeal diseatfe government has developed a national initiative tovjle
poor and rural communities with a basic sanitatiaeility, one of which is a Urine Diversion toiletThis pape
includes assessment of the effectiveness of hygieasages on vault emptying behaviours and thebpessansfe
of pathogens to hands during emptying processes.mni¢thod involve observation of vault emptyingabiurs
interviews with keystakeholders and microbiological analysis of imdar species on hands before and after \
emptying. The results indicated that health anddryg messages were not actioned by the study gamapthat ther
was no significant difference between theC@i and Faecal coliforms on the hands before afigiraemptyin
Conclusions from the study were that correct ogeraaind maintenance of Urine Diversion toilet regihealth an
hygiene education programmes to be ongoing andirasmbeyond the life of the project.

Introduction toilets have been constructed in South Africa. Mokt

It is estimated that over 40 thousand South Africarihich are concentrated in Kwa-Zulu Natal provinfehe
die every year from diarrhoeal diseases. Theseadés Ccountry.
are one of the leading causes of death in the pgunt The Northern Cape is one of the four provinces whic
particularly of poor black children under the age50 Provide a UD toilet as a basic sanitation facility.
(Mara, 2001). Bradshaw et. al, (2000) recorded Although the largest province in the country thertNern
diarrhoeal disease as fifth on the list of causés &ape has the smallest population i.e. less thaillibmof
premature mortality in South Africa in 2000. the 44 million people in South Africa (Statisticeuth

Understanding the relationship between provision dkfrica, 2001). Sanitation coverage in the provineas
sanitation services (including health and hygien67% in 2001 but has increased to 74% in Februafg 20
education) and the reduction in water-related disga (DWAF, 2006). The province has a strategy of primgd
targeting the meeting of the Millennium Deve]opmentdry sanitation” to all rural households. ACCOTdit@the
Goals, South Africa has embarked on a nationdhthie  Department of Water Affairs and Forestry (DWAF), by
to clear water and sanitation backlogs by 2015ndf February of this year 2946 UD toilets had been ipolex
sooner. to households in the province (DWAF, 2006). Thés h

Responsibility for the provision of sanitation seevrests increase significantly from the 1500 reported ity 2005
with local government in South Africa. This meanattthe (The Water Wheel, 2005). The UD toilet supplied to
final choice of the type of service rests with tater households in the provinces is the single vaultesys
Services Authority (WSA) of local government. Lbca EMptying of these vaults will occur without drying the
government guidelines for basic sanitation recondrtee contents. o .
provision of a Ventilated Improved Pit latrine (YIBr its The|m|croli)|al r.'ISk f_rorg hano(ljlmg of faeqal rg?‘tltﬂ!’m
equivalent in rural or low-density urban areas ang 3N9'€ vault toilet is dependent on microbial cspe
waterborne or its equivalent in dense urban settigsn present and their count per gram. According to Rust

. o X (2000) pathogens die-off in a urine diversion toile
(DPLG, 2005). Basic sanitation facilities whlchegr South Africa, in other words the presence of miabb

provided in South Africa range from the dry, Oresit gnecies and their count per gram is determineddrpge
systems such as the VIP or Urine Diversion tol#DX 0 ime within the vault, pH levels and low humidityithin

waterborne Low Flow On-site Systems (LOFLOS)the vault. An elevated temperature within the valdes
Selection of the type of facility is dependent be type of not seem to play as great a role. Although pathatien
settlement, the financial capability of the WSA aih@ off may vary, it is important to note that expostaed
subsidy availability to a household. thus microbial risk from vault emptying may alsepend
Although slow to be accepted in South Africa thén&r on a number of other parameters e.g. type of Ulesys
Diversion system is now widely recognized as a lgiab (Single or double vault system); the emptying pssce
option as basic sanitation facility. At least fairthe nine health status of the person using the system aidy be
provinces in the country are providing these teilestead exposed etc.
of the conventional VIP. Preference is given to the The single vault system used in the Northern Cape
provision of a UD toilet when topographic condioare Province requires the handling of untreated faeuatter.
unsuitable, financial resource are limited, envinental Exposure to pathogenic organisms that have not been
conditions are incompatible and human resource afeduced to minimum risk levels may pose a heaitk t@
constrained. To date, over 40 thousand Urine Diwers the individuals emptying these vaults (Peasey, ROOfls
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is support by Paeasy’s study which showed thatileeof in South Africa includes the provision of a toilahd
untreated or insufficiently treated faecal matt@n pose a education relating to waste management, sanitation,
threat to human health. A similar study in Vietnanhygiene and related practices. The UD project in
showed that women handling “treated” fadceshibited ~Augrabies was implemented by an external consultant
lower intensities of hookworm infection as apposed The consultant assisted households in construdtieg
those who handled untreated human faces (Humpétiesgjjets and provided a health and hygiene education
al 1997). _ _ programme.

_To mitigate the health risks from the emptying of The method used for the study included observation,
smgle-yault Ur|r_1e Dlvers_,pn to_llets in the NortheCape, interviews and laboratory analysis.

sanitation service provision in the “”"’!' areas Fkné_ The observation study included using a checklist to
province include hygiene related education andhitngi mark off observed behaviours during emptying of i

on the safe removal of human waste. It The observation checklist focused on vault
The purpose of this research was to investiga%/eau s: bservatl IS us vau
emptying behaviours based on:

whether pathogens were transferred to hands duhieg . )
emptying of single-vault Urine Diversion toilet ithe 1. the equipment used for emptying

Northern Cape Province of South Africa. The?- the use of protective gear by the study participant
investigations objectives included: 3. the means of disposal of the vault contents once
1. Observation of behaviours and practices of vault removed from the vault;
emptying at the study site. Apart from observing the 4 the occurrence of spills during transport of thatenot
emptying practices of the study group, this step andmeans of disposal of these; _
incorporated an assessment of hygiene education Whether hands were washed after completion of the
messages that were communicated during the €MPLying exercise; and _
sanitation project. These messages were comparedStomaterials used for hand washing. . . .
the actual vault emptying practices of the study The second part of the study included interviews wi
sample. {ey stakeholder within this sanitation project. A
2. Assessment of pathogens transferred from thevault ~ component of the research was to compare the @sberv
content to hands during emptying. This included a Vault emptying behaviours vyith the.health and. hygie
microbiological analysis of pathogens levels ondsan Messages communicated during the implementatidhisof
before and after vault emptying. The microbiologicaProject. The purpose was to determine the effentise of
tests were limited t&aecal coliform, Escherichia coli the vault emptying education given during the Ireaind
andFaecal streptococci hygiene education programme. The external condtttai
The research set out to explore two hypothesestjyfir implemented the health.and. hygiene awareness pnogea
that health and hygiene education messages weteeingg Was @ key'stakeholder in this study. Unfor}unatdl;e to
actioned by individuals when emptying UD vaults andhe long timeframe between the completion of the UD
secondly that there would be significance diffeeeric  Project and this study, the health and hygiene aithre
Faecal coliform, Escherichia cotind Faecal streptococci Materials, specifically vault emptying informatiamas no
on the hands of the individuals before and aftemlitva /onger available. As a result, the only sourcéedlth and

emptying. hygiene education information was from a telephonic
interview with the consultant who implemented thejgct.
Methods The final component of the research was a

The study was conducted in Augrabies village in themlcroblologlcal assessment of the levels Baecal

Northern Cape province of South Africa. Accordingtie coliform, Escherichia coland Faecal streptococcon the

DWAF database, 58% (198) of the 685 UD toiletsbands of the individuals before and after vault gmg

registered within the municipal area are found liis t and on the equipment used during this emptyinggusc

. - : . The method used for collecting microbiological sémap
village. The remaining household in the village dﬂavfrom hands was the immersing of a sterilised St
conventional flush toilets (22%), flush toilets kit 9

conservancy tank (4%) and unimproved pit toile®%) 200ml of sterile water; swabbing of the hand ingigd

(OWA 2000, The above sttstcs show tnat LnfIS5HPE 0 1 srised mateiel one o
Diversion toilets are the main type of sanitatianility in g X

. method was used for the sampling of equipment, ti¢h
the community. .
. . wabs taken from the handle of the emptying tool.
The provision of a UD toilet to a household forme : .
- - Samples were kept cool and refrigerated overnigfarb
part of a national sanitation programme. Poor amél . . .
. . y being submitted to the laboratory for analysis. Faecal
household are given a once-off subsidy for the isiom

. e . . Lot coliform assessment was carried out using M&IP 3
of a basic sanitation service. The basic sanitadirvice - - - .
method. This method included incubation of samples on

m-FC medium for 24 hours at 44, 5°€aecal streptococci
1 Treated faeces referred to human faces mixed with kitchen ash or paper until  analysis was done using theM P 5 method i.e. incubation
they were dry and crumbly. of samples on m-Enterococcus agar for 48 h &C35A
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MMP 8 method was used to analy&scherichia coli

This test includes confirmation of colonies frome th
membranes used in the test for faecal coliformstifivte

MMP 3); inoculated into tubes of tryptone water and
further incubation of samples at 425+ 1°C for 24 h.
After incubation, Kovac's reagent is added. A Wion
signed-rank test for related (dependent / pairat)pes
was performed on the before and after results efhdnd

Spade +Rake Spade only Rake only Spade +Rake + Spade +Rake +
swabs. Homemade Garden fork

It was anticipated that 30 (15%) of the 198 UDdtsil Equipments Used for Emptying oy

in the village could be randomly selected for theds. ; - .
. . Figure 1. Types of equipment used during vault

However,. on-site observgﬂon.revealed that a nunaber emptying (29 households). Source: Moilwa, 2006
these toilets were being incorrectly operated and
maintained. Operation and maintenance of the URttoi 2 Use of protective gear
in the village required the adding of a cup of astsand ~ The observation of protective gear such as glogesl u
to the vault after defecation and ensuring thatwaelt —during the emptying of the vault was marked offtba
was water tight. Unfortunately, in many househdtus observation checklist. From the interview with tH&H
vault contents were not dry. Since this study hael t consultant the vault emptying education emphasikat
specific object of observing vault empty behavoiars the content of the vault should not be handled with
not correct operation and maintenance of the toilednprotected hands. Householders were advised & we
household who managed their UD toilet incorrect everdloves during the emptying and the disposal of viaelt
excluded from the sample. This meant that onlys¢ho content. They were also advised to ensure thadrehi
household using the toilet correct were includedd a Were not present while emptying. However, obseovati
therefore the group from which the sample could behowed that only one demonstrator within the sample
selected was that much smaller. wore protective gear. This was a damaged glovernan

In addition, some of the householders who initialjp@nd only. The remaining 97% of householders did no
agreed to be part of this study had found tempgrariWear protective gear while demonstrating the emgtyif
employment on grape farms in the area and wefBe vaults.
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therefore no long available to take part. 3. Disposal of vault content
Based on these prob'ems’ a new Samp'e was Se'ectedThe H&H COﬂSU|tant men“oned that househ0|deI‘S
based on the following criteria; were given three choices for the disposal of thaltva

. Whether the household was operating the UD systef@ntent; namely o
correctly i.e. was the vault content sufficientigydo 1. The content can be burnt. This is done by pullimg t

allow for emptying. contents towards the back of the vault and buriting
. Whether a representative from the householder was This requires the removing of the vent pipe asayie
willing to demonstrate the emptying of the vault. damaged by the heat Removal of the vent-pipe is

The person from the sample household who emptied th  difficult and may require the assistance of a man;

vault will be referred to as the demonstrator in laper. 2. The contents can be composted by placing it on the
compost heap;

3. The contents can be buried in the garden.

Figure 2 shows how the demonstrators disposedeof th
content of the vault. More than half buried thateats in
the garden while 24% burnt the paper (cleansinggriadt
1. Emptying equipment and then burying the remains. Interestingly, 14%arred

) the content to the vault at the end of the dematisir.

The observation recorded what equipment th - .
demonstrator used to empty the UD vault. As shown i‘lz’hese demonstrators indicated that they did nott w@n

Figure 1, two thirds of the demonstrators usedaals@and work any f_urther with the contents. ~The rem_amdér
. demonstrations burnt the contents (3%), scattdéradthe

a rake to empty the vault. An additional 24% masle of arden or buried it in the backvard

only a spade. The remainder of demonstrators eiitfaele 9 yard.

use of only a rake (3%); a combination of a spadke

and a self-made piece of equipment (3%) or a spadie,

and a garden fork (3%).

Results
Observation of Health and Hygiene (H&H)
Messages Execution
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Hands and equipment were washed using a yard tap
’°° since this was the level of water supply in thdageé.
g Grey water from hand washing was allowed to ruroont
f the ground.
5
100
% @ 80
p g e
Means of Disposal of Vault Content 'g
g
Figure 2. Manner in which demonstrator’s dispose % 4
of the vault content . Source: Moilwa, 2006 g
20
4. Management of content spills ¢ l
Observation showed that 48% of the demonstratars o — .
. B . . Water onl Water +so Water +soil None
spill vault contents during emptying. Figure 3wkdhat ’ Handw:;hmg Materials
of those demonstrators who spilt the vault contentsr a

third raked the spilt content back into the vaaltpther | Figure 4. Hand washing behaviours after vault
third left it lying where it had spilt and the reimag 29% | €MPtying by individuals (29 households). Source:
mixed it with the surrounding soil. This was despit&H Moilwa, 2006
education emphasising the need to keep the area
surrounding the toilet free of faecal material. Microbiological assessment of hands
A microbiological assessment of indicator speciegte
demonstrator's hands was performed in this stagieof
Raked back study. Hand swabs were taken from the 29 demonbssrat
into the vault Mixed with soil and analysed for levels ¢faecal coliform, Escherichia
36% 29% . .

coli andFaecal streptococciThe hand swabs were taken
before and after the emptying of the vault.

A Wilcoxon signed-rank test for related (dependént
Leftying on paired) samples was performed on the results frioen t
ground analysis of the before and after hand swabs. Table
35% indicates that there was a statistically signiftagifference

between the before and after hand swabs forFtecal

Figure 3. Management of spills from vault emptying. streptococcusut not forE coli andFaecal coliforms
Source: Moilwa, 2006

5. Hygiene Behavioursand Vault Emptying Table 1.: Wilcoxon signed-rank test for related
After observation of the emptying of the vaultse th (dependent / paired) samples (Moilwa, 2006)

study focused on the hygiene behaviour of demadista
The purpose of this stage was to determine whetter Organism p-value Statistically
demonstrator practiced good hygiene by washin significant?
equipment and their hands after vault emptying.
Observation found that 83% of the demonstratorsheas | Coliform 0.9116 No
the equipment on completion of the task. Those dit
not wash the equipment moved on to other househgld coli 0.0771 No
chores.

The H&H consultant indicated that householders wereStreptococci 0.0024 Yes
advised during the health and hygiene programmeséo

soap to wash their hands after emptying of the tyauﬁtatisticallysignificant if p-value is < 0.05 (aetailed test)
Observation of actual behaviours showed that the

majority (93%) of demonstrators washed their haafttesr Djscussion

vault emptying. In addition, two elements of handyealth and Hygiene Behavioural Assessment

washing techniques were observed; namely whetteer th |t was clear from the difficulties experienced in
demonstrators washed their hand with (1) waterealain selecting the sample households for this studyt, shee
(2) water and soap. Figure 7 indicates that twodthdf  of the UD toilets in Augrabies village were being

the demonstrators washed their hands with watey, onincorrectly operated and maintained. Although nfiicais
28% washed their hands with both water and soagtend of the study, it was clear that information on trerect

remaining 3% washing with water and soil.
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operation and maintenance of the UD toilet giverirdu being applied but rathewhether H&H message were
the health and hygiene programme was not beingeappl being applied during vault emptying.
by many of the households. Sanitation project #iatto The interview with the Health and Hygiene consutltan
address water-related health problems and whidhdicated that householders were advised how te saf
endeavour to meet national and international targetist empty the vault of the UD toilet. Households wgieen
ensure that not only do they include the provisibra three choices for the disposal of vault contemtshurn it
sanitation facility but that training relating tohet in the vault, compost it or bury it. Observatidmowed
sustainable management and operation of the faddlit that in Augrabies village the majority of demongira
executed by the household. Without correct opamati opted to bury the contents in the garden. Thisoopthay
and maintenance, sanitation project will haveditk no have been favoured by demonstrators as there was
impact on improving health and preventing pollutioih sufficient space to bury content; the content matyhave
the environmental. been sufficiently dry to burn it or as was mentidrizy
Contrary to what IRC (2006) found in othersome demonstrators, burning of the content cowddltrén
developing countries where vault empty is viewedaas a “bad” smell. Although bury of the content wasgion
female responsibility, the Augrabies study founat thoth suggested during the H&H programme, if not burying
sexes played a role in vault emptying. Vault enmgly correctly, the content may still pose a health ,risk
does not have a stereotypical gender bias in theyg. especially to young children playing in the vyard.
Both sexes are exposed to microbial risk from vaulAlthough no research studies were available abedést
emptying. method of bury contents, recommendations are that t
When emptying the vaults in Augrabies villagecontent be buried at least 300-500 mm below grdewel
equipment such as a rake, a spade, a garden foek ofpers. comm. L Austin, 2006; pers. comm. T Gounden,
combination of these tools were used. The comlwnaif 2006). This would ensure that children playingtlie
spade and rake seems to be the most popular optianea do not come into contact with the material tad
Demonstrators indicated that this equipment wer tranimals are not able dig the material to the serfaicthe
most appropriate for emptying the vault as it wasoil. Alarmingly, some of the demonstrators scate
approximately 1 metre below ground-level. Thisuieed contents over the soil or returned the contentbeovault.
the vault content to be raked to the back accesst poScattering faecal matter within the domestic domain
before it could be lifted out using the spade. Asc® the increases the risk of exposure to sanitation-rdlate
vault was through the slab at the back of thetoile pathogens especially to children playing within drea.
Self-made equipment however, seemed to be moReturning the content to the vault begs the questidat
appropriate to the researcher than a spade dsvitsafor  will these households do when the vault are full?
the “scooping” out of the vault content with legsllage. The management of spills from vault reinforces the
A self-made tool was constructed from a 5 litreaaih conclusion that health and hygiene education messag
acting as the “scoop” and attached to a long handle were not being applied or retained by members of
The H&H education programme emphasized the use 8figrabies village. More than two-thirds of demoasirs
protective gear when emptying a vault. Howevely on managed the spills incorrect by either leavingrnttbe
one demonstrator wore a single glove during emptyinground or mixing with the soil around the toileedving
This may indicate that householders were either: the spilt content around the toilet poses the same
1. not putting health & hygiene messages into practice sanitation-related disease risks as incorrect nemagt
2. not retaining these messages after the completitieo of the vault content. Faecal matter lying on theugd
education programme. may result in transmission of pathogens via flidsch
If the message were not being put into practideés,mhay land on the faecal matter and carry these pathotens
imply that householders had not yet made the letvben food and surfaces or through human and animahliben
vault emptying, transfer of pathogens to their lsaadd stepping in the faecal matter. Perhaps more camgpis
sanitation-related diseases. They may not readigeyet, that children playing in the area may touch or ewvgest
that the protective gear would act as a primaryidrato the the faecal material. With each gram of faecesainirtg
transfer of sanitation-related disease and thusicieg millions of viruses, bacteria, protozoa and pai@sit
human health risks. worms, the incorrect vault emptying behaviours may
If the householders were not retaining the messagesult in nullifying the purpose of provision ofanitation
after the project had been completed this may atdit facility i.e. primary barrier to transmission ofnéation-
that the H&H programme was not effective. This mayelated disease. Studies have clearly shown a link
have been due to a number of reasons such as¢hef usbetween the incorrect disposal of faeces, partisula
incorrect methods, tools and material or the meassaghildren’s stools, and diarrhoeal in families (@ret. al.,
being conveyed at an inappropriate level for th@000). Traoréet. al., (1994) report that the risk of
household to understand. However, the study did nbospitalization with diarrhoea in Burkina Faso veathird
investigate thewhy H&H education message were nothigher for children who live in areas where humaecks
were observed on the ground (Traoed, al., 1994 in



NANCY MOILWA & MELANIE WILKINSON

Curtis, 2000). The likelihood of spillage was degent Faecal coliforms on hands before and after vault
on a number of variables i.e. .the type of equipmused, emptying requires further investigation before any
the user’s ability to handle the equipment and kbaveful conclusions can be drawn. Initial suggestions thegt

the user is during the process. these results are affected by either:

Despite a health and hygiene education programnie the type of equipment used i.e. the type of equigme
being implemented during the sanitation projec€oldf may affect the likelihood of pathogens transferted
individuals did not wash their equipment and 7% wlid hands;
wash their hands immediately after vault emptyilge 2. manner in which the vault content is transported i.
latter has the potential for pathogen transfereeisly if transport equipment may remo# coli and Faecal

food hygiene is not practiced. Of those who were coliformsfrom hands thus affecting the result; or
observed to wash their hands, only a small pergentégd 3. the laboratory method used in the analysis i.erdawgd
so with both water and soap. Washing of hands with or alternative methods may need to be applied to
water and soap is highly recommended as it acts &t confirm these results.
primary barrier through the removal of faecal nmatted
as a secondary barrier to transmission before prepa CONCLUSION AND RECOMMENDATIONS
food, handling fluids, feeding and eating (Curtisa  game households within Augrabies village are:
2000). 1. Not operating and maintaining the UD toilets caifsec
The first hypothesis of the study relating to hea@hd 5 Nt actioning vault emptying message that were
hygiene education messages not being actioned by coyered by the H&H component of the sanitation
individuals when emptying UD vaults was therefore, project;
retained. It was clear from vault emptying behawso  pegpite South African sanitation projects providig
that demonstrators were either not actioning O&Ml angypsidy for the communication of health and hygiene
health and hygiene messages or were not retaihE&et eqycation, on completion of the projects there setenbe
messages after the programme had been completed. |jif\e hygiene behavioural change within many
study by Gorteet. al. (1998) in Nicaragua showed that gmmunities.  The problems and experiences from
there is a consistent relationship between hygie']@ugrabies village are not unique. To ensure thenteon
practices and the incidence of diarrhoea. Thistimiahip and actioning of hygiene messages and thus, sastain
was corroborated by Feachem's (1984) review Qfehaviour changes within poor and rural communities
interventions for the control of diarrhoeal disesaenong  ggnitation health and hygiene programmes will rtedue
young children. The review concluded that the gbom | oyiewed.
of personal and domestic hygiene is an effective These problems could be address by ensuring those
intervention for the prevention of diarrhoea. Caigf. al.  eg1th and hygiene education programmes are ceutinu
(2001) also supported this relationship in theirdgt in beyond the life-span of a sanitation project. Ehe&H
Burkina Faso where carefully conceived, executet] aprogrammes should make provision for ongoing
evaluated interventions to promote safe hygienavetio eqycation and awareness and should ensure thahpets
good results in the prevent|on.of these diseas@is. las ¢ present at the very least during the first gingtof
lead to researchers concluding that most water- apgk vault of the Urine Diversion toilets. Safe mgament
sanitation-related diseases can be reduced and{@rine vault contents also needs to be an ongoiessaye
prevented through the improvement of personal arlﬂjring the initial H&H programme. Messages neetido
domestic hygiene behaviors, especially in younddod.  repeated and reinforced to ensure that they aatnest by
Even though good hygiene behaviours are capable I%%seholders and are actioned once the sanitation
cutting most, if not all, faecal-oral pathogen smission, programme is completed.
changing these behaviours is complex and an ummcerta Review of the impacts of these programmes could
exercise (Curtisteal, 2001). This is support by the res“”provide significant information relating to what dmd

of the Augrabies village assessment. does not result in hygiene behavioural changespaém
) ) ) studies will need to be carried out for health agdiene
Microbiological Assessment programmes for all the possible types of basictation

The hand swab results presented in this report shQ@yices in the country. It will be important toderstand
that there was a statistically significant differen \yhat Urine Diversion H&H education and messageshav
betweenFaecal streptococcuen hands before and after o greatest impact on behavioural change andrtpace
vault emptying. With regard t&. coli and Faecal these to similar programmes for VIP, LOFLOS and
coliform there was no statistically significant difference. gjiernative toilet projects.

The second hypotheses of the study, namely thatThe jmpacts study must contribute to the design of
there would be significance difference in indicadpecies norms and standards for H&H education for each tipe
on the hands of the demonstrators before and wdteit  gapjtation programme. Best practices should gtide

emptying, was discarded. The reason for thereghe®  goyth African H&H strategy and should inform the H&
statistical difference between the levels Bf coli and  gqycation guidelines for each of the project types.
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However, these generic guidelines for each type of programme in Burkina FasoBulletin of the World

sanitation project should be flexible enough toabte to Health Organization, 79 (6)

address the different H&H education needs bothiahat DPLG, (2005) The Municipal Infrastructure Grantsica

and temporally. Level of Services and Unit Cost: A Guide for
A UD sanitation project clearly needs to addresg ke Municipalities, Pretoria, Government Printers

issues such as the correct operation and maintenainc DWAF, (2006) Level of supply — Sanitation and Water

the facilities and the safe handling of the vadntent. ~ Supply Summary Tables for maps 20 February 2006

The H&H programme must emphasis and repeat this Pretoria, Government Printers

messages through-out the project. H&H educatiauish Feachem, R.G., (198Mterventions for the control of

not use scare tactics to achieve behavioural clsaagd diarrhoeal diseases among young children: promotion

actioning of messages. For example, tell peopléhen  Of personal and domestic hygieBilletin of the

Augrabies village that they will prevent choleratlifey World Health Organization, 62: 467—476. Bulletin of

wear gloves while emptying the vaults may not resul the World .

the desired behavioural changes as this villagertoas GOrter, A.C., Sandiford, P., Pauw, J., Morales,Rerez,

experienced a cholera outbreak. H&H education lshou R-M., Alberts, H., (1998Hygiene behaviour in rural

rather incentives behavioural changes. Messaggs asi N|car_agua_ in relation to diarrhednternational Journal

wearing gloves may reduce the severity of diarrhimea Of Epidemioloy dec;27(6):1090-100.

children and they will not miss as much school eedld Humphries, D.L., Stephenson, L.S., Pearce E.J..,P.H

free up more time for the care-giver. The latteytba an ~ Pan. H.T., & Knanh, L.T., (1997Jhe use of human

encouragement for care-givers to wear gloves whilefaeces for fertilizer is associated with increased

emptying. Innovated H&H education and messaged nee intensity _of hookworm |nfec_t|on in Vletnamese wamen

to investigate to ensure the sustained change @h pa Transactions of Royal Society and Tropical Medicine

hygiene behaviours in a community. 91, 518-520 _ ) ) _ )
Education and awareness programme also need !RC: (2006) Urine diversion composting latrines.

highlight the links between vault content and human [Online]. Available:http:/www.irc.nl/page22831
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