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Summary
In West Africa cholera has been entrenched since the 1970‟s. The European
Commission‟s Humanitarian AID Office (ECHO) has been supporting cholera
prevention and control measures in Guinea-Bissau and Guinea-Conakry, though
International agencies (UNICEF regional offices) and international and local NGO‟s.
In July 2009, the Environmental Health Group at the London School of Hygiene and
Tropical Medicine (LSHTM) was asked to evaluate the water, sanitation and hygiene
(WASH) interventions that were implemented to prevent and control yearly occurring
cholera epidemics.
The evaluation by the LSHTM had three aims: 1) To assess whether the WASH
interventions have resulted in an improved understanding of the risk factors and
mode of transmission of cholera among the target population, policy makers and
those involved in the implementation of the cholera control activities, 2) To assess
whether the WASH interventions have resulted in an improvement in water quality,
sanitation and hygiene in those households and neighbourhoods affected by the
cholera epidemic and 3) To provide recommendations, based on the findings of the
field evaluation and a literature review, for the improvement of the current cholera
control program.
In order to answer the objectives the LSHTM undertook a systematic literature
review on the success and failures of WASH interventions in cholera preparedness
and response programs, and during field visits to Guinea-Bissau and Guinea-Conakry
conducted interviews with key informants, undertook field investigations and
observations at a community levels and in households.
In Guinea-Bissau and Guinea-Conakry different approaches were adopted by the
different implementation agencies. In Guinea-Bissau households were informed, and
key messages were delivered, predominantly through household visits, while in
Guinea-Conakry the predominant mode of message delivery was through health
education in local schools. Another strong difference between the programmes in
both countries was the mass distribution of soap and bleach in Guinea-Conakry,
while this happened only sparsely in Guinea-Bissau.
The absence of any baseline data regarding the prevalence of safe water storage,
disinfection and hand washing practices before the interventions in both countries
makes it impossible to evaluate whether the interventions have resulted in an
improved understanding of cholera risk factors, or improved WASH practices. The
evaluation, however, did seem to indicate that the health education classes in
Guinea-Conakry were less successful in conveying messages that translated in
recommended WASH practices being applied within the household, than the
households visits that were part of Guinea-Bissau cholera prevention and control
programmes. In addition, although, the mass distribution of sur‟eau in GuineaConakry did result in the presence of disinfection products in over 60% of visited
households, this did not necessarily translate in the presence of free chlorine in
household drinking water vessels, as less than 30% of all households were found to
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have traces of free chlorine in their drinking. Focus group discussion revealed in both
countries that people did understand that chlorine could protect them from cholera
and they did know how much chlorine to apply to their drinking water, but also
indicated that they would only apply it during the cholera season or when the first
cases of cholera were declared within their community.
The study found excellent to good quality drinking water at source, especially in
municipal tap water, but also concurrent contamination of drinking water within the
household. This combined with the low prevalence of hand washing with soap after
defecation suggests that current health education and or door to door household
visits are not resulting in a sustainable hygiene behavior change.
The evaluation concluded that the current water supply, sanitation and hygiene
situation in both countries facilitates the easy transmission of diarrhoeal disease
(including cholera) and in order to fight endemic and epidemic cholera long term
planning and investments are needed. The almost exclusive focus on epidemic
cholera seems to have created a situation where people will only wash vegetables,
or add chlorine to water when the cholera season is upon them, or the first cholera
cases are reported. This is likely to be unsustainable and ignores the fact that
endemic diarrhoeal disease is on an annual basis responsible for a higher mortality
and morbidity than epidemic cholera.
The study therefore recommends the following:
 Strengthen local municipalities and grass root and youth organizations, by
providing them with WASH and formative research trainings.
 Conduct baseline surveys before an intervention is to be implemented so that
the successes (and failures) of an intervention can be monitored and lessons
learn can be applied to future interventions
 Conduct (formative) research before an intervention is planned so that
messages and interventions can be tailored to the population at risk
 Cholera prevention and control should be an integrated part of a programme
to prevent and control diarrhoeal disease and not stand on its own.
 An increased and equal focus on all cholera transmission pathways, and
therefore in the case of Guinea-Bissau and Guinea-Conakry:
o Increased focus on food quality and safety at local markets/households
 Efforts to improve water availability and reliability (especially in GuineaBissau)
 Inclusion of those responsible for water provision (tanker trucks etc) into the
cholera working groups in both countries
 Inclusion of staff with experience in implementing WASH interventions in
implementation teams
 Identify and target those motivational drivers within the community that can
achieve sustainable behaviour change, as health education alone will not
bring about a change in behavior!
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Introduction
Cholera has been classified by the World Health Organization (WHO) as one of the
world‟s „re-emerging‟ diseases causing 120,000 deaths per year or 329 deaths per
day. In 2005, 95% of the 131,943 reported cases of cholera and 98% of the 2,272
reported cholera deaths occurred in Africa1.
West Africa was first invaded by cholera in 1970 during a major epidemic that began
in Guinea and which proceeded to spread across West Africa causing 20,000 deaths
and 150,000 cases2. Since its‟ appearance in West Africa, many of the originally
afflicted regions are now endemic and experience outbreaks2. According to the
WHO‟s „Weekly Epidemiological Record‟, published in 2006, West Africa reported a
total of 76,881 cases and 1295 deaths. The number of cases increased by 31%
which represented 61% of all cases reported from the African continent3.
The entrenchment of cholera in Guinea-Bissau and Guinea-Conakry prompted the
European Commission‟s Humanitarian Aid Office (ECHO) to provide UNICEF, Action
Contre La Faim (ACF), Médecins Du Monde (MDM) and their local partners with
financial assistance in order to prevent and control seasonally occurring cholera
epidemics. In order to control cholera in both countries the implementing actors
focused on the following WASH activities:
1. Promotion and training for safe WASH practices
 House to house campaigns, meetings with leaders/representatives/ traders,
associations, etc. and through mass media,
 Training of Red Cross Volunteers, health technicians and disinfection brigades
2.





Distribution of prevention items
Bleach (distribution points in town)
Sur‟eau (door to door distribution)
Soaps
ORS (distribution points in town)

3. Improvement of sanitation
 Upgrading of public/market latrines
 Cleaning of public places and markets (drains, garbage, etc.)
However, despite concerted efforts, the seasonal outbreaks of cholera have not
abated and ECHO/UNICEF have asked the Environmental Health Group at the
London School of Hygiene and Tropical Medicine (LSHTM) to evaluate the
effectiveness of the WASH interventions undertaken by the different agencies in
Guinea-Bissau and Guinea-Conakry. The objectives of the evaluation were:


To assess whether the WASH interventions have resulted in an improved
understanding of the risk factors and mode of transmission of cholera among
the target population, policy makers and those involved in the implementation
of the cholera control activities.
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To assess whether the WASH interventions have resulted in an improvement
in water quality, sanitation and hygiene in those households and
neighbourhoods affected by the cholera epidemic.
To provide recommendations, based on the findings of the field evaluation
and a literature review, for the improvement of the current cholera control
program.

In order to answer the objectives agreed on by UNICEF and the LSHTM the following
activities were undertaken:
1)

2)

3)

4)

A systematic literature review on the success and failures of WASH
interventions in cholera preparedness and response programs. This review
focused on studies conducted in (West) Africa, though included also key
messages learnt from other regions (for example Bangladesh)
Interviews with key informants (policy makers, policy enforcers, policy
implementers and the public) to assess:
 The quality of mass media messages used before and during cholera
outbreaks
 The discrepancy between the delivered message and the message
understood by the public
 The problems faced and in general the quality and coverage of the
activities carried out by disinfection teams
Field investigations and observations in community
 Success of disinfection efforts in public latrines (markets, bus stations) and
public wells
 Knowledge and use of safe water storage practices at Public Health posts
Field investigations and observations in households
 Number, cleanliness and use of latrine facilities
 Presence and use of soap after defecation and before food preparation
 Availability and (correct) use of household water treatment (HWT) and
safe storage
 Water quality testing for presence of TTC and residual chlorine in
household vessels and community water supply.
 Presence and knowledge of use of ORS
 Hygienic practices and handling of produce and (sea-)food at local
markets
 Perceptions and beliefs on (sea)food handling and dealing with the ill and
deceased
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1. Systematic literature review on the success and failures of
WASH interventions in cholera preparedness and response
programs
Search Strategy
In order to identify cholera WASH interventions, Medline, Global Health, Web of
Science and Eldis data-bases were searched. Keyword searches that paired aspects
of water, hygiene and sanitation were used. Water quality interventions were
searched using the terms “point of use”, “solar disinfection” and “household water
treatment”. The word water was searched in conjunction with “supply, quality, or
treatment”. Hand-washing was searched as it is a frequent form of hygiene that is
promoted. WASH terms were then searched in conjunction with cholera or “acute
watery diarrhoea”; no distinction was made between epidemic or endemic cholera.
English and French articles produced by the various searches were initially examined
by title and abstract and only relevant articles were obtained; bibliographies of
obtained articles were further examined for additional references. Articles dating
from 1970 to July 2009 were included. Initially, the abovementioned databases were
used to identify WASH interventions against cholera in West Africa, however few
articles were identified therefore the search was expanded to include the whole of
Africa.
Ideal Selection & Evaluation Criteria
Ideally, in order to evaluate the effectiveness of WASH interventions, studies must
include: (1) a clearly defined intervention, (2) a health indicator and (3) data
pertaining to function and use of the intervention.
Epidemiological studies investigating the impact of WASH interventions on diarrhoeal
disease, including cholera, have suffered from several methodological flaws and as a
result the validity of their findings has been questioned. Blum and Feachem in 1983
critically reviewed 44 published studies examining the impact of hygiene, sanitation
and/or water supply on diarrhoea or on infections related to diarrhoea; the authors
listed the following key methodological problems4:








Lack of adequate control
One to one comparison
Confounding variables
Health indicator recall
Health indicator definition
Failure to analyze by age
Failure to record facility usage

Of the 7 listed, the most frequent were: inadequate control of confounding variables,
health indicator recall and definition and failure to record facility usage.
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Controlling for the multitude of confounding variables that may influence a selected
health indicator is a near impossible task; only those variables most likely to
influence the health indicator must be selected. For instance, sanitary interventions
which involve the introduction of latrines and its impact on diarrhoeal disease
morbidity rates should consider confounding variables such as water supply, socio
economic status and levels of education.
Health indicator definition and recall have posed problems for diarrhoeal diseases.
Diarrhoeal morbidity is usually collected by household visits however, if sufficient
time has passed, respondents may not remember the number of diarrhoeal
episodes. Diagnosis of cholera, in contrast with other diarrhoeal diseases, requires
laboratory analysis. Therefore, definition and recall are not of concern for cholera
studies.
Failure to record facility usage is a severe flaw in many epidemiological
investigations. The mere presence of a sanitation facility or water supply does not
automatically translate into health benefits. Health improvements will largely depend
on whether potential beneficiaries use and maintain the new facilities. Data relating
to facility usage should be collected through observation and can be supplemented
with questionnaires.
Study Selection & Inclusion Criteria

WASH intervention
Articles were selected if one or several WASH interventions were clearly defined and
implemented in a cholera endemic setting or in the advent of a cholera epidemic.
Hygiene interventions were those that included both health and hygiene education
and the promotion of hygienic behaviours such as hand-washing with soap prior to
food handling. Sanitation interventions were those that separated excretal matter
from human contact either via public or household latrines or through sewerage.
Water quality interventions included those that offered some form of water
treatment such as chlorination or solar disinfection either at the source or at
household level. Interventions designed to preserve water quality such as the
promotion and distribution of safe water storage containers were also included.
Water supply interventions were those that provided a new or improved water
source (i.e. public stand pipe, protected dug well etc.) at the public or household
level.

Health indicator
Articles using health indicators such as incidence or prevalence of cholera as a
primary outcome were selected.

Function & use data

From the point of implementation of an intervention to the eventual health impact,
many processes intervene. Data on intervening processes such as the usage and the
11

functioning of an intervention should be collected as it can explain why a positive or
negative health impact is reported. Ideally, the following indicators of function and
use should be collected for each type of WASH intervention. The indicators are listed
below and are based on those stated in WHO‟s Minimum Evaluation Procedure
(MEP) for water and sanitation5.
1) Water Quality
Function:

Number of households with free residual chlorine levels (0.2-1.0
mg/ml) in household stored water or the number of households with a
thermotolerant faecal coliform (TTC) of 0/100 ml

Use:

Number of households that treat water
Number of households using narrow-mouthed vessels
Number of households with water storage containers covered
Number of households with water storage containers above ground
level
Number of households that abstract water from containers using
dippers stored above ground level
Number of households that regularly clean water storage containers

2) Water Supply
Function:

Water quantity collected in terms of liters per capita per day (l/c/d)
Water quality in terms of the level of TTC
Reliability of water supply
Convenience of water points

Use:

Proportion of households using the facilities
Quantity of water used and for what purposes

3) Sanitation
Function:

Proportion of households with improved latrines
Facilities are hygienic
Appropriateness of sanitation facility

Use:

Proportion of people using the facilities

4) Health education/Hygiene
Function:

Use:

Comprehension of the language of the message
Comprehension of the content of the message
Access to messages
Face-to-face contact with hygiene or health education coordinators
Household water storage habits
12

Hand washing with soap following defecation and prior to food
preparation and consumption
Proportion of houses with soap
The three abovementioned criteria: (1) a clearly defined WASH intervention, (2) use
of a health indicator, and (3) collection of data pertaining to function and use
represent the ideal selection criteria necessary for evaluation, however in reality, no
articles met all three criterion. Therefore studies which met the first criteria, a clearly
defined intervention and one of the remaining two were selected. Due to the scarcity
of literature regarding WASH interventions and cholera, all articles meeting the
minimum selection criteria were obtained regardless of the source of the literature
i.e. peer-reviewed vs. “grey” literature. Studies were evaluated using either the
health indicator as an outcome or using data representing function and use
Additionally, authors were contacted if further information regarding the intervention
was required.
Results
The search strategy produced 1,291 articles of which the titles and abstracts were
screened; 50 articles were identified and their full texts were obtained. Following
the application of the minimum selection criteria, 8 articles were identified. The
overall reason for exclusion was that WASH interventions were not the focus of the
investigation. Of the 8 articles identified, 1 was a health education and hygiene
study and 7 were water quality interventions (Table 1).
Table 1: WASH studies identified
Type of
Intervention

References
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1

Rowe et al., 1998

2

Garandeau et al., 2006

3

Guevart et al., 2008

4

Steele et al., 2008

5

Dunston et al., 2001

6

Roberts et al., 2001

7

Conroy et al., 2001

8

Einarsdottir et al., 2001

7

8

9

10

11

12

13

Evaluation Criteria
Country
Health
Indicator

Function

Water Quality

Guinea-Bissau

X

Water Quality

Liberia

X

Water Quality

Cameroon

X

Water Quality

Uganda

X

Water Quality

Madagascar

Water Quality

Malawi

X

Water Quality

Kenya

X

Health Education

Guinea-Bissau

Use

X
X

X

X
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Of the 8 articles, 2 were epidemiological investigations and were critically reviewed
accordingly11 12. Ideally, the function and use evaluation criteria should be applied
following the implementation of an intervention. Of the remaining 6, only 2 were
post-implementation studies and included function and use data: the health
education campaign in Guinea-Bissau13 and the Safe Water System (SWS) in
Madagascar10. The remaining 4 studies were preliminary investigations that focused
primarily on the functional effectiveness of the intervention in the field6-9. Therefore
the function and use criteria outlined in the methods could not be strictly applied.
The 8 articles have been described below and their strengths and/or weaknesses
have been identified.

Water Quality Interventions

Of the 7 water quality studies, 4 focused on the treatment and protection of water at
the source. None of the articles used a health indicator, however all collected data
regarding the functional effectiveness. Three articles examined the effectiveness of
well chlorination. The water quality function or use evaluation criteria, in principle
does not apply to water quality at the source, but rather at point-of-use (POU), so
within the household. The water quality assessment in the household is a better
evaluation criteria as contamination of drinking water can occur following collection
at the source14.

Protection and treatment of water at source

1)
Rowe et al., (1998). Chlorinating well water with liquid bleach was not an
effective water disinfection strategy in Guinea-Bissau
A study conducted in 1998 examined the effectiveness of single „shock‟ dose using
liquid beach and the approximate duration of an acceptable residual chlorine level.
Following an outbreak, in Guinea-Bissau and the early identification of contaminated
wells, the Ministry of Health (MoH) disinfected 3000 of the city‟s shallow wells. Ten
wells were included in the study and chlorinated according to the following protocol:
well volume was measured, the appropriate dose of chlorine was added in order to
obtain a chlorine concentration of 30mg/l and the well was closed for 24 hours. An
adequate chlorination level as defined by the WHO is >0.2mg/L; residual chlorine
levels (RCL) were measured prior to and 5 minutes following chlorination and then
each subsequent morning until the chlorine levels become undetectable.
Overall, the investigators deemed well chlorination to be ineffective; 24 hours
following chlorination, acceptable RCLs were documented in only 4 of the 10 wells
and persisted for only 1 day in those four wells. Additionally, the perception of well
owners regarding the duration of well protection contrasted to the experimental
findings. Six owners thought that well protection varied from 25 days to 6 months
and four could not provide an answer indicating a significant lack of knowledge
regarding chlorination.
It is unclear whether health education was delivered by the MoH regarding well
chlorination during the epidemic. Even if well chlorination had proven functionally
effective, the potential health benefits may have been reduced due to the
inadequate knowledge regarding well chlorination. Therefore well chlorination
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requires concurrent health education and adequate training with respect to the
frequency of chlorination.
2

Guarandeau et al., (2006). Chlorination of hand-dug wells in Monrovia

A recent study conducted in an IDP camp in Liberia investigated several chlorination
methods as contaminated hand dug wells were identified as the source of cholera
outbreaks. Four types of chlorinators were fabricated and evaluated over a nineweek period; free residual chlorine (FRC) was measured three times a day.
Chlorinators were evaluated according to their effectiveness and notably their
appropriateness. Effectiveness was defined as FRC remaining between 0.2 and 1.0
mg/litre, homogenous distribution throughout the well water and adaptability to
different well characteristics. Appropriateness was defined as the local availability of
materials, ease of operation and maintenance, acceptability by communities, cost
and logistic issues.
The method was determined to be both technically effective and appropriate. FRC
levels remained within the appropriate range in all wells for 3-6 days. According to
well users, the system was easy to operate and maintain, however it is unclear who
would bear the cost of maintenance. The authors underlined the importance of
appropriate utilization of the chlorinated well, for instance well users respecting the
contact time necessary for chlorination and safely removing, transporting and storing
well water. They proceeded to emphasise that adequate training and hygiene
promotion was necessary in order to ensure appropriate utilization. Due to the
preliminary nature and focus of the study (i.e. functional effectiveness), hygiene
promotion and training were not delivered. The author was contacted and was
unable to provide further details regarding the utilization of the intervention as it is
currently being evaluated.
Overall, the locally fabricated chlorinator was functionally effective and appropriate
however, as the previous study concluded, well chlorination requires adequate
training, health education and hygiene promotion in order for a health benefit to
translate.
3)
Guevart et al., (2008). Diffuseur artisanal de chlore pour désinfecter les puits
lors de l'épidémie de choléra de Douala
The third and final well chlorination study was conducted in Cameroon following a
cholera outbreak. The well chlorinator evaluated was similar to the device fabricated
in the study conducted in Monrovia, Liberia. Similar to the findings reported in the
previous study, adequate levels of FRC could be maintained for three days. The
chlorinator was constructed using locally available materials.
In contrast with the previous study, the community was not involved in the
evaluation of the intervention, for instance they were not consulted regarding the
cost of materials. The cost approximated by the investigators excluding the time and
labour was 0,9 USD/chlorination; if well chlorination were to be performed twice a
week and if it were carried out for the duration of an epidemic, the cost could
amount to 7,2 USD/month per family and may not be affordable.
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The authors were contacted regarding whether utilization data was collected,
however no reply was received. Neither health education nor hygiene promotion was
mentioned. Despite being functionally effective, whether or not the well chlorinator
will be utilized by the community is uncertain given that its feasibility and
acceptability were not addressed.
4)
Steele et al., (2008). Impact of jerry can disinfection in a camp environment experiences in an IDP camp in Northern Uganda
Following a cholera outbreak in an IDP camp in Kitgum, Uganda, a study was
conducted investigating the impact of jerry can disinfection. It was previously
demonstrated that biofilm growth on the interior surface of the container could serve
as a microbial reservoir and without regular disinfection; water was likely to become
contaminated following collection at the water source. Using a high strength sodium
hypochlorite solution, two methods of disinfection were evaluated: the first required
that a jerry can be half filled with the disinfectant, sealed and shaken for 1 minute
and the second required that the can be entirely filled with the disinfectant solution
and incubated for 1 or 5 minutes. All camp water sources were repeatedly tested for
microbiological contamination prior to the investigation in order to rule out
contamination of the jerry can by the source. In order to assess the jerry disinfection
success, water samples were removed for microbiological testing at 3 and 5 days
following disinfection.
Both methods used to disinfect the cans were found to be effective however, they
did not prevent recontamination of the vessels as indicated by an increase in TTC.
The authors attributed the recontamination to poor protection of drinking water in
the household. It was observed that water was stored on the floor often outside the
house which was accessible to both children and animals.
The authors emphasized that both hygiene promotion and appropriate storage and
protection of household water must be addressed and should accompany such an
intervention. Although the intervention successfully disinfected the jerry can, it was
quickly undermined due to inappropriate water handling practices. Ultimately, the
intervention was not introduced into IDP camps and therefore no utilization data is
available.

Point-of-Use Water Treatment
5)
Dunston et al., (2001). Collaboration, cholera, and cyclones: A project to
improve point-of-use water quality in Madagascar
In contrast to the abovementioned interventions, which assessed the functional
effectiveness of an intervention, this study evaluated the utilization of a POU
intervention. Following the detection of cholera in Madagascar, a SWS was launched
in 30 impoverished neighbourhoods in Antananarivo. The system was composed of
behavioural change techniques, a locally produced 0.5% sodium hypochlorite
solution (Sur‟Eau) and a 20L narrow-mouthed plastic jerry can. Behavioural change
techniques were included to ensure adoption of the intervention. Implementation
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was carried out by combining both community mobilization and social marketing (i.e.
radio, television, brochures and posters).
The authors reported an increase in demand for the water disinfectant Sur‟Eau as
demonstrated by the following indicators: production capacity, sales, number of
retail outlets, and number of wholesalers. Baseline and follow-up surveys of a
random sample of 375 households in 15 neighbourhoods were conducted and data
was stratified according to the stage of the community mobilization process they had
completed. The utilization rate of Sur‟Eau in households was 11.2% after 6 months.
Communities in the final stage of community mobilization reported a utilization of
19.7% in comparison with a utilization of 8.7% of those at an earlier stage (p=0.1).
Free residual chlorine (FRC) levels were measured in stored household water; the
median FRC was found to be 0.23 mg/l and 0.1mg/l in households using and not
using Sur‟Eau respectively. A weakness of the study was that rather than providing a
comparison of FRC levels between users and non-users, that the number of
households using Sur‟Eau and who possessed acceptable FRC levels were not
reported as an indicator of function.
When examining the monthly sales of Sur‟Eau from March till December 2000, the
curve was bimodal with peaks coinciding with the cholera seasons. According to the
authors, Sur‟Eau was regarded as a product of prevention that was used only during
the cholera season rather than being used on a continual basis. Furthermore, it may
indicate that the health education delivered was not fully comprehended. The
authors reported that they were unable to conduct extensive formative research due
to the rapid spread of cholera. According to the authors, formative research would
have assisted in, “Positioning the product, targeting desired behaviours, creating
targeted messages, and defining appropriate communication channels”. The authors
cited the cost of the product as a barrier to its purchase therefore continual donor
support and subsidies would be necessary in order to achieve a widespread
distribution.
It is unclear as to how the utilization rate was determined; more precisely, whether
utilization was defined as the presence of a Sur‟Eau bottle in the household or
whether reported usage was verified by measuring the FRC level in stored household
water. Additionally, it would have been beneficial had the authors provided reasons
as to why 80.5% of communities in the final stage of community mobilization were
not using the product; such information might have identified flaws in the delivery of
the intervention which then could have been addressed.
Overall, the intervention adopted a holistic approach in its delivery in order to
encourage utilization: it conducted formative research, included behavioural change
techniques and incorporated health education. In addition, the SWS focuses on both
treating water and maintaining water quality (i.e. provision of narrow-mouthed
container) following disinfection unlike well chlorination.
6)
Roberts et al., (2001). Keeping clean water clean in a Malawi refugee camp: a
randomized intervention trial.
This study evaluated the ability of a covered water container with a spout to prevent
contamination at the household level. The intervention was introduced in a Malawian
refugee camp that had reported several cholera and diarrhoea epidemics. Four
17

hundred refugee households took part, one fourth were randomly assigned to
receive an improved water container. The improved bucket prevented hand entry.
However the opening was sufficient for filling with hand pumps. Recipients of the
improved bucket were shown how to clean it without contaminating the interior.
Households were visited twice weekly and asked whether any of the members had
experienced diarrhoea i.e. three or more loose stools in a 24 hour period.
Investigators reported a 69% reduction in the geometric mean of faecal coliform
levels in household water and 31% (p=0.06) less diarrhoea in children under the
age of five in the intervention group. Through observation and microbiological
testing, the investigators determined that the source and point of contamination was
during water collection at the wells. Women using traditional water containers would
rinse the containers using their hands prior to filling and would arrive at the source
wells with their hand in the container resulting in contamination of the containers.
Following the study, those who received the improved bucket were asked whether
they‟d like to exchange it for their traditional containers and only 7 of 250 families
did so. The improved water container successfully preserved water quality. It was
also a more appealing intervention than chlorination which was apparently
unpopular amongst the refugees.
7)
Conroy et al., (2001). Solar disinfection of drinking water protects against
cholera in children under 5 years of age.
A study investigating the protective effect of solar disinfection against cholera was
conducted in a Maasai community. Prior to a cholera epidemic, the authors had
conducted an investigation of the risk of diarrhoeal disease in children under the age
of 5. Children under the age of 5 were randomized by household and either drank
exclusively solar disinfected water or water kept indoors. Each child was provided
with two 1.5 L clear plastic bottles; mothers in the disinfection group were asked to
reserve the disinfected water for their children under the age of five. Women in the
control group were asked to keep the water indoors in plastic bottles. According to
the authors, following the advent of a cholera outbreak, solar disinfection was still in
use, however this was not visually confirmed. Within eight weeks of the end of the
outbreak, investigators returned to the households and interviewed mothers and
grandmothers to determine whether children under the age of 5 had been ill.
Cholera cases were identified using criteria familiar to the Maasai described in the
local vernacular. Bacteriological confirmation of cholera was not carried out due to
the lack of laboratory facilities in a rural setting and investigators were not present
during the cholera outbreak as it would have been unethical for control measures to
be withheld. The sensitivity of the case definition used by the Maasai health workers
was later confirmed using bacteriological testing. There were 155 and 144 children
under the age of 5 drinking disinfected and non-disinfected water; there were three
cases of cholera in children in the intervention group and 20 in the control group.
Overall, the investigators reported an odds ratio of 0.12 (95% CI 0.02 to 0.65,
p=0.014). No significant difference in the number of cholera cases was noted
between adults and older children of the intervention and control groups.
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Despite the convincing odds ratio, there are several issues such as recall bias,
whether mothers remained in their allocated group and whether potentially
confounding variables (i.e. age groups, hygiene practices) were compared following
randomization and considered during data analysis. The authors suggested that the
intervention was sustainable, however, no feedback from the community was
included within the study. For instance, whether two 1.5L bottles/child were
adequate is unknown, nor was it clear if bottled water was indeed only used for
children. Additionally, no observational data was collected regarding utilization; this
could have been confirmed after the epidemic by: observing the presence of bottles
on the roofs of families allocated to the disinfection group or by using a
questionnaire to evaluate a mother‟s knowledge of the disinfection procedure (i.e.
time required for disinfection). Overall, whether solar disinfection was protective is
questionable as a great deal of data was not included.

Health Education/Hygiene
8)
Einarsdottir et al., (2001). Health education and cholera in rural GuineaBissau
Only one study was found to evaluate a cholera health education campaign. Three
months prior to an outbreak in Guinea-Bissau, the Ministry of Public Health launched
a campaign in response to outbreaks in neighbouring Guinea-Conakry. The health
educational messages consisted of the following: drink boiled water or add lemon to
water, wash hands with soap, cover and reheat left-over food before consuming,
sweep the family compound, restrict children‟s access to dirt, construct and use
latrines and carry out fly control. The campaign lasted roughly 6 months;
educational messages were delivered in the local languages by radio, television, and
using posters that were distributed in urban areas as well as to rural health centres.
The study was conducted in a rural village in the region of Biombo which had
reported the highest incidence of cholera outside Bissau. The investigators
interviewed 53 of 60 randomly selected residents from the village above the age of
15. According to their findings, 94% of villagers reported having seen or heard at
least one cholera educational message during the epidemic. Radio was identified as
the most common source of cholera information by 45% and interestingly 41%
received information through word of mouth. The source of the health messages did
not vary with age, education or gender of the respondents.
Of those respondents who reported having heard the health message via the radio,
63% could explain at least one prevention message. Posters were not effective in
conveying the cholera health messages; 1 of 13 who had seen posters could explain
at least one of the prevention messages. Illiteracy and the inability to understand
cartoons and images on the posters were a general complaint. Of those individuals
who received messages via word of mouth, 64% could elaborate on at least one
message, the majority of which were women. When asked about cholera
transmission, none of the participants were aware that cholera could be transmitted
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by faecally-contaminated food or water illustrating a significant weakness of the
campaign.
Of the recommended preventative measures, addition of lemon
and boiling of
water were followed by the majority of respondents. Hand washing with soap was
not reported as being practiced perhaps because villagers had no access to tap
water. In general, the preventative messages conveyed to the villagers were
impractical, for instance the recommendation that children should be kept away
from dirt. Additionally, far too many messages were disseminated and many of the
preventative measures were related to tasks carried out by women, however their
access to radio was limited. Posters were not found in the village but rather in the
health clinic which was located 4 km away; those not visiting the health clinic would
not have accessed these messages. Additionally, literacy of the population was not
considered during the design of the campaign thus limiting the comprehension of
the content. Clearly the most convenient preventative measures were carried out
such as the disinfection of water with lemons as they were widely available, in
contrast latrines were not constructed. With respect to the function and use
evaluation criteria, the health campaign was ineffective. For instance, the population
had limited access to health messages conveyed by the media and their
comprehension of health messages was poor.
There are concerns with the methodology of the study, for instance whether the
sample size was sufficient to provide results that were representative of the village
in Biombo. Additionally, the data was collected via interviews; observational data
regarding the actual practice of boiling water or the use of lemons would have been
more accurate.
Discussion
The systematic literature review of the effectiveness of WASH interventions against
cholera in Africa yielded 8 articles; none of which fully met the selection criteria. The
function and utilization method of evaluation, recommended by the WHO‟s MEP, is
meant to assess the overall performance of WASH interventions following
implementation, however only 2 articles were post-implementation studies. The
remaining 6 were preliminary investigation, two of which were epidemiological
studies. In the case of WASH interventions designed to control cholera, an extra
dimension is added as a result of the rapid onset and high mortality that is
associated with cholera outbreaks. Water quality interventions are perhaps easier to
deploy in emergency situations in comparison with sanitation, water supply and
hygiene promotion. The time constraint is perhaps reflected in the division of the
identified studies according to the type of WASH intervention; 7 of the 8 studies
focused on water quality. Lastly, no studies were identified that implemented an
intervention that improved access to and the availability of drinking water or
sanitation.

Sanitation vs. Water Quality

The emphasis on water quality interventions is likely the result of a modification of a
dominant paradigm that has steered diarrheal disease control since the 1980s15.
Esrey and colleagues conducted a review of 144 studies in order to assess the health
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impact of sanitation, water quality and water supply interventions. The authors
concluded that sanitation and hygiene yielded greater reductions in diarrheal
disease, 36% and 33% respectively, than water quality or water supply
interventions16. As a result of these findings, sanitation and water supply
interventions have largely dominated the focus of diarrheal disease control. Since
1996, there has been growing evidence in support of the improvement of water
quality at the household level. Closer inspection of the water quality interventions
assessed by Esrey and colleagues reveals that improvements were made at the
source and not POU; household water treatment may in fact be an exception to the
paradigm.
The positive health impact of water quality improvements at POU through household
water treatment and safe storage (HWTS) has been documented17. The HWTS
initiative is further supported by evidence that water becomes faecally-contaminated
during collection, transport, and storage in the home14. In contrast, sanitation and
water supply studies have not produced the anticipated health benefits since Esrey‟s
publication in 1991; few epidemiological sanitation studies have been identified that
are of rigorous quality18. HWTS is now recognized by the WHO and is regarded as an
interim solution till reliable and improved water supplies can be provided to those
who lack access to improved water supplies15. Given the lack of evidence supporting
sanitation and the cost required to introduce improved water supplies, HWTS is
frequently introduced during cholera epidemics. However, in order for a health
benefit to be achieved and sustained, HWTS systems require the sustained adoption
of novel water management practices and their exclusive use. Although HWTS are
relatively easy to deploy in comparison with latrines and water supplies that require
construction, HWTS must be accompanied by continual health education and
hygiene promotion in order to achieve sustained behavioural change. Despite the
use of health education and behavioural change techniques employed by the SWS in
Madagascar, low utilization rates and inconsistent use was reported throughout the
year10. Additionally, achieving continuous use of the product is difficult; similar
chlorine HWTS systems that have employed various means of promotion have
reported a usage of 27-42%, however continuous use was uncertain19. Therefore
there are difficulties associated with the implementation of HWTS which can reduce
the effectiveness of the intervention.

Sanitation

Studies investigating the health impact of sanitation on cholera in Africa were not
found. The evidence supporting sanitation against cholera is largely based on the
impact of sanitation against endemic diarrhoeal diseases. Unquestionably, sanitation
is an effective control measure against diarhoeal diseases such as cholera. The
health benefits of sanitation extends to other diseases such as intestinal helminth
diseases and trachoma20. Accompanied by appropriate hygiene practices (i.e. hand
washing etc.), sanitation acts as a primary barrier by segregating fecal matter and
preventing contamination of the environment21.
Esrey et al., review in 1991 reported a median reduction of 36% in diarrhoeal
incidence attributed to sanitation16. The 36% reduction was the median value of five
studies that were deemed “good quality” with respect to specific epidemiological
criteria. Although it is desirable to obtain an overall numerical estimate of the health
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impact of sanitation for the purpose of funding, the median value quoted conceals
the variation of the impact of sanitation which is influenced by the context20. For
instance, the introduction of sewerage, drainage and latrines in a densely populated
urban setting where open defecation is widespread is likely to have a greater impact
than if introduced into a rural setting where open defecation is confined to the
outskirts of the village20. Therefore, rather than attempting to continually quantify
the impact of sanitation, methods of implementation of sanitation interventions
should be the focus, for instance, how to promote the use of sanitation facilities and
how to effectively promote and achieve appropriate hygiene behaviours in various
settings.
In emergency settings, which are often the scene of cholera outbreaks, healthcare,
food and water supply tend to be prioritized above sanitation22.This may be due to
the limited data available and the multiple factors that must be considered when
implementing sanitation interventions. The introduction of sanitary facilities extends
beyond the construction of latrines, appropriate utilization of the facilities is
necessary in order for health benefits to be realized. Utilization will be influenced by
hygiene promotion22. Additionally, installation of sanitary facilities requires the
removal of large quantities of earth and may require several months before the
minimum standards are met22. According to an unpublished IRC report, even with
the installation of sanitation facilities that meet humanitarian coverage standards, a
significant amount of time may be required in order to alter the behaviour of adults
and children with respect to defecation23. Furthermore, the author doubts that an
adequate level of usage can be achieved in an emergency setting so as to block
transmission. Whether this is a common perception and a reason for the lack of
emphasis of sanitation and perhaps the emphasis on water quality is uncertain. In
emergency settings such as an IDP camp, promoting the use of latrines can be
difficult as the population is dynamic, meaning there is a continual influx and efflux
of individuals. Further research is necessary in order to identify techniques that can
promote usage of latrines for instance integrating the community within the design,
construction and maintenance of latrines in order to create a sense of ownership.
Additionally, data pertaining to usage must be collected in emergency settings in
order to identify potential barriers to the use of latrines by refugees etc. Analysis of
such data might reveal why individuals choose not to use latrines and thus allow
these issues to be addressed.

Protection & treatment of water at source

Of the water quality studies, 4 addressed water quality at the source of which 3
examined well chlorination and 1 focused on the disinfection of jerry cans prior to
filling. The water quality criteria outlined in the MEP pertains to water quality at the
household level as faecal-contamination can occur following collection at the source
until use at the household5 14. Interventions that focus on treating or protecting
water at the source must address intermediate steps between collection at source
and POU that can undermine the potential health benefits of the intervention.
Well chlorination is unlikely to be an effective intervention unless it is supplemented
with adequate training, health education and hygiene promotion. More precisely,
well chlorinators must be trained to treat wells and monitor residual chlorine levels,
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users must be informed of the contact time necessary for disinfection and lastly
appropriate hygienic water handling practices (i.e. removal, handling and storing of
water) must be promoted. The study conducted in Guinea-Bissau clearly illustrates
how easily an intervention can be undermined without the concurrent delivery of
health education. Well owners had skewed perceptions of the duration of protection
afforded by well chlorination. Although the method of chlorination assessed in the
study was ineffective, had it been effective, the likely health benefits would have
been diminished due to inadequate training and knowledge of chlorination. Similarly,
the study investigating methods of jerry can disinfection emphasized the importance
of hygiene promotion as stored water was quickly re-contaminated following
disinfection of the container. The ultimate goal of health education and hygiene
promotion is to achieve behavioural change. Given that the 4 source water quality
studies were preliminary investigations, health education and hygiene were simply
emphasized however, not delivered.
Once again, interventions must be utilized by the community in order for health
benefits to translate. Utilization will depend on whether an intervention is acceptable
to the community and appropriate with respect to the cost of materials and the ease
of operation. The studies that designed and evaluated well chlorinators serve as an
example: the study conducted in the IDP camp in Liberia integrated the
appropriateness of the intervention into their overall evaluation of the fabricated
chlorinator. Furthermore, the study was conducted because chlorination was
currently being practiced by members within the community 7. In contrast, the study
conducted in Cameroon explicitly stated that the feasibility and acceptability of the
fabricated chlorinator were not considered. Additionally, the authors reported that
one well owner midway through the investigation removed the chlorinator as they
disliked the taste of chlorinated water8. It hardly seems practical to design an
intervention without considering the financial resources of the community, the ease
of operation, the maintenance required and whether chlorination is acceptable.
Regardless of whether a study is a preliminary investigation or not, community
feedback should be included within the overall evaluation of the intervention.

Household water treatment & safe storage (HWTS)

Three HWTS interventions were identified: household chlorination (i.e. SWS), solar
disinfection, and an improved water container preventing contamination during
transport and storage. The latter two studies were preliminary epidemiological
investigations whereas the SWS study was an evaluation of an already implemented
intervention. An epidemiological investigation may illustrate the health benefit of an
intervention; however it does not provide information as to why a health benefit
transpires. There are many intervening processes that can either increase or
decrease the effectiveness of an intervention; epidemiological studies should
therefore be supplemented with data that documents these intervening processes
such as behaviours or risk practices. For instance, in addition to collecting data with
respect to the health indicator, investigators of the randomized intervention trial in
Malawi, observed the water collection practices of women and identified the source
of faecal contamination and the point in time at which it occurred. The health benefit
that materialized was because the intervention targeted the risk practice identified
by the additional data collected; had the investigators not collected this data, the
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reason for the success of the intervention would have been unknown. Additionally, if
the intervention is introduced in another environment and does not produce a health
benefit, it may be because there is some other risk practice or intervening process
that has not been addressed by the intervention.
Additionally, epidemiological studies should collect data with respect to compliance
of users. Compliance will depend on several factors such as whether an intervention
is acceptable and appropriate with respect to cost and operation. Regardless of
whether an intervention is functionally effective in the field, if it is not utilized, no
health benefit will translate. For instance, the SODIS study did demonstrate a
positive health effect, however, it did not collect any feedback from the community
or report on its use. Although it was a preliminary investigation, it would have been
useful to identify the benefits and drawbacks of the intervention from the
perspective of the community. Several reported drawbacks of solar disinfection
include: the need to pre-treat turbid water, a large supply of clean bottles of
appropriate volume and the time required in order to disinfect water15.
The SWS program implemented in Madagascar was the only post-implementation
water quality study and therefore included both function and use data. The approach
of the SWS is notable as it was holistic, for instance the SWS includes formative
research, behavioural change techniques such as social marketing and provided a
water storage vessel so as to prevent recontamination of treated water. Formative
research is a vital component of any intervention as it collects information about a
population‟s beliefs, practices and needs with respect to a health issue and combines
it with knowledge acquired from epidemiological or anthropological studies for
instance24. For instance, if a community‟s water source is highly turbid, then an
appropriate intervention should incorporate filtration prior to chlorination or if the
community currently uses local ceramic pots for water storage, then this practice
should be incorporated into the intervention15. The incorporation of behavioural
change techniques such as social marketing and/or person-to-person communication
are necessary as beneficiaries must adopt novel practices and hygiene behaviours in
order to attain a health benefit15. Despite the unexpectedly low utilization rate and
the peaks in utilization during the cholera epidemics, the information is useful in that
it illustrates barriers or obstacles encountered during the implementation process in
this emergency context. The publication of this type of data can benefit NGOs and
other organizations attempting to implement a HWTS system in a similar context.
A study conducted in villages in Bangladesh illustrates the sustainability of a
household water quality intervention when the needs and preferences of a
community are considered during the design of a study. Investigators introduced a
simple filtration system to remove V. cholerae attached to copepods using sari
material25. It is customary in the villages to use sari material to filter homemade
drinks therefore it is not surprising that compliance and acceptance of the filtration
technique was high25. Additionally, the material was inexpensive and accessible to all
the villagers. Furthermore, the intervention was designed based on information of
the study population assembled through previous literature and the observations of
the authors. For instance, the village populations depended on untreated surface
water collected from ponds and rivers for reasons of convenience, taste and the
local perception that “quality” water was “natural” meaning not chemically
disinfected25. Additionally, boiling was not frequently used by villagers as fuel wood
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is largely unavailable and costly. Those responsible for collecting water were taught
how to correctly use the filters and were provided with concurrent health education
(i.e. health implications of the intervention). Investigators were able to design an
intervention suitable for the population by combining knowledge acquired from
research with information regarding their practices and needs. Since the intervention
was introduced, it is still currently being used by 60% of those originally trained to
use the filter [Rita Colwell, personal communication, August 17, 2009]. When
selecting or designing a HWTS intervention, consideration must be given to the
context and the target population, by doing so utilization of the intervention is likely
to be promoted.

Water Supply

No water supply studies were identified perhaps because the provision of an
improved water supply is a costly intervention. Additionally, in epidemic settings
water supply and quality are often delivered concurrently, it is therefore difficult to
disaggregate the relative contribution of each to cholera control. In addition to the
provision of a continual water supply, consideration must be given to the collection
time required. Water consumption dramatically increases when water collection time
is less than 3 minutes21. It has been suggested that the additional consumption of
water is used for hygiene practices such as hand washing20. As previously discussed,
cholera can be transmitted from person-to-person as the result of poor hygiene
practices. Overall, water supply is likely to have a positive impact on the control of
cholera when it can promote a change in hygiene behaviour (i.e. hand washing),
however in emergency settings, the provision of a convenient and reliable water
supply is often challenging and can thus reduce its health benefit.

Hygiene

Only 1 study was identified relating to health education and hygiene and that being
the qualitative study reviewing the cholera health education campaign initiated by
the MoPH of Guinea-Bissau. Formative research does not appear to have been
conducted as the campaign was flawed in both its design and delivery. Formative
research should have been conducted in order to identify risk practices and which
individuals carry out these risk practices (i.e. target audience) so that appropriate
interventions can be designed. Communication channels used by the target audience
should then be identified and used in order to promote interventions 24. The
campaign did not identify the target audience and their communication channels.
Women were inexplicitly the target audience as the majority of proposed tasks were
performed by them, however their level of literacy and access to the media were not
considered. Community gatherings would have been a more suitable mode of
communication as local rituals are performed during epidemics13. The assistance of
religious leaders within the community could have been used in order to encourage
and promote interventions13. The risk practices of the community were not identified
and therefore interventions were not targeted, whether the recommended
interventions addressed the risk practices of the community is unknown. Lastly, had
formative research been conducted, barriers to the uptake of the recommendations
would have been identified. For instance, hand washing was promoted, however the
village‟s access to water was limited. Most importantly, the local perception of
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cholera was not addressed, for instance in Guinea-Bissau, cholera is perceived to be
transmitted via the wind13. When asked, villagers were unable to explain how
cholera enters the body; this certainly would have undermined the prevention
messages as there would have been little understanding of the reasoning behind
them. The public health campaign promoted several interventions that targeted
multiple transmission routes, perhaps this reflects an ongoing debate regarding
cholera transmission.
Cholera is largely perceived to be predominantly transmitted via the consumption of
contaminated water (i.e. waterborne) whether this is justified is questionable.
Although the bacteria can reproduce in brackish water and outbreaks have been
associated with contaminated water, transmission can also occur from person-toperson and through the consumption of contaminated food (i.e. during preparation
and/or consumption) as a result of poor hygiene. Cholera outbreaks in which
waterborne transmission has not been implicated are plentiful and have been
documented2. The contribution of each transmission route to the spread of cholera is
most important in terms of well targeted and effective interventions. Person-toperson transmission is one route that appears to be overlooked in the cholera
literature. Following an extensive review of epidemiological data of cholera
outbreaks in India, Bangladesh and the Philippines, Feachem indicated that 35-80%
of cholera infection amongst contacts of index cases occurred more than 2 days
after the index case26. He concluded that these contacts were therefore likely to
have been infected by person-to-person transmission within the family. Feachem
suggests that even though introduction of cholera within a community is
waterborne, transmission within the community may occur through several routes.
Notably, John Snow wrote in 1855 that, “by being careful to wash the hands, and
taking due precautions with regard to food, I consider that a person may spend his
time among cholera patients without exposing himself to any danger”26 27. Evidently,
hygiene was promoted by Snow as a means of protection against cholera.
Epidemiological investigations have reported the protection afforded by hand
washing in food outbreaks as well as unidentified outbreaks28 29. For instance, an
outbreak investigation of a cholera epidemic in an IDP camp in Kenya could not
identify the source of contamination. Researches commented that the epidemic
curve was not reflective of a point source outbreak however they did conclude that
hand washing with soap was protective30. In Zambia, an outbreak investigation
identified the consumption of raw vegetables as the source of the epidemic, more
precisely the poor hygiene practices of market vendors. Hand washing with soap
was a strongly protective factor in contrast with disinfection of household water with
a sodium hypochlorite solution28. Therefore is the emphasis on water quality justified
when proper hygiene practices can prevent person-to-person transmission in both
food and waterborne outbreaks? Hygiene promotion, more precisely hand washing,
should be an integral component of any cholera control program. The distribution of
soap is a simple and relatively affordable intervention that can be practiced in the
household while other interventions in the public domain are being executed28.
Evidence currently exists that hygiene behaviour is sustained following
implementation and is best delivered using small groups and frequent personal
contact with a hygiene promoter31. Therefore in settings where cholera is seasonal,
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hygiene promotion should be initiated prior to peak cholera periods rather than
introduced at the onset of an epidemic.
Recommendations

Post-Implementation Studies

Ideally, in order to assess the effectiveness of WASH interventions against cholera,
data pertaining to function and use must be collected following implementation. Only
2 of the 8 identified studies were post-implementation studies and collected data
with respect to the indicators delineated in the evaluation criteria 10 13. Postimplementation studies that collect function and use data can identify flaws within
an intervention and allow for improvement. Furthermore, publication of postimplementation studies should be encouraged as they can identify barriers to the
implementation of WASH interventions in various circumstances.

Implementation Practices

Implementation practices that are often employed to promote utilization such as
social marketing, community mobilization, behavioural change techniques, are
unquestionably important. There appears be a tendency for published data
regarding WASH interventions against cholera to focus entirely on the functional
effectiveness. Cholera epidemics can occur in both stable and emergency settings,
implementations practices surely will have to be modified given the limitation in
finances and the constraints placed on both human and material resources. There is
certainly a need for research in emergency contexts as the promotion of latrines or
chlorination of water for instance is difficult when resources are strained and target
populations are unwilling to comply with control measures. Therefore publication of
implementation practices in different environments should be made available as they
can allow organizations to identify successful methods employed in various contexts.

Supplementation of Epidemiological Studies

Although epidemiological studies can demonstrate a cause and effect relationship,
they do not provide information as to why a health benefit does or does not
translate. Additionally, the overall effectiveness of an intervention will greatly depend
on the specific “environment” in which it is introduced, more precisely the
acceptability of an intervention to the community, the feasibility with respect to cost,
and the risk practices of the target population etc. Traditionally, epidemiological
investigations do not include data with respect to the “environment”; without such
data interventions will be reproduced blindly without any consideration of the
“environment”. Therefore, epidemiological investigations should be supplemented
with data specific to the “environment”.
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Conclusions
WASH interventions are capable of preventing and controlling cholera. The
implementation of one type of intervention in a given setting is unlikely to contain
the spread of a cholera epidemic as there are multiple transmission routes.
Sanitation and water supply can act as barriers however there are difficulties
associated with their implementation such as the appropriate usage and the cost
respectively. HWTS is an effective intervention if correctly and continuously used,
however it should not be assumed that the treatment of contaminated water alone
can abate an outbreak. Hygiene promotion can be used to prevent the spread of
cholera once introduced in a community and may be equally as important as HWTS
interventions. Therefore the selection of WASH interventions should address the
source of the outbreak and thus be specific to the context.
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2. Key informant Interviews
The main aim of the key informant interview was to assess: 1) The quality of mass
media messages used before and during cholera outbreaks, 2) the discrepancy
between the message delivered and the message understood by the public and, 3)
the problems faced and in general the quality and coverage of the activities carried
out by disinfection teams.
In order to achieve these aims, visits were made to Guinea-Conakry by Dr. Jeroen
Ensink from 16 to 30 August 2009 and Guinea-Bissau from 12 to 18 September
2009. Ms Tanya Kahawita visited Guinea-Bissau from 12 to 28 September 2009, but
as a result of the political turmoil in Guinea-Conakry her visit, planned from 30
September to 8 October 2009 had to be cancelled indefinitely. This unfortunately
meant that some of the questions could not be address or only partly.
In Guinea-Bissau, cholera prevention and control measures were undertaken in
several town and districts in the country, which included: Biombo, Bissau, Bubaque
Cacheu, Catio (Figure 1), while in Guinea-Conakry prevention and control measures
focussed on the capital city (Conakry) and the town and district of Kindia (Figure 2)
Figure 1

Map of Guinea-Bissau indicating the towns and district where cholera
prevention and control interventions were undertaken.
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Figure 2

Map of Guinea-Conakry indicating the location of the capital city
(Conakry) and the district of Kindia where cholera prevention and
control interventions were undertaken.

Mass media messages
Guinea-Bissau
Cholera prevention messages were relayed to the public via door-to-door visits by
local NGOs. The messages used were those promoted by UNICEF in pamphlets and
poster forms, therefore all local NGOs promoted identical messages, however the
delivery of the messages varied according to the NGO and the region visited. The
cholera control and prevention messages distributed by UNICEF were as follows:




Wash hands with water and soap or ashes following: use of the toilet or
contact with faeces, before handling food, before eating or feeding children
and following contact with sick individuals
Fresh vegetables and fruits must be disinfected with bleach-treated water (3
drops of bleach per litre of well water & 1 drop of bleach per litre of tap
water)
Water should be disinfected by boiling for 5 minutes or by the addition of
bleach according to the abovementioned concentrations and allowing water to
stand for 30 minutes prior to consumption.
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Food and water should be kept covered
In case of diarrhoea and vomiting, 1 sachet of ORS should be dissolved in a
litre of disinfected water
In case of contact with a cholera patient or any bodily fluids, wash hands with
soap and water and disinfect latrines and clothes using bleach.

Facolsida

The NGOs working within the capital were Facolsida & MDM-Spain. Facolsida is a
community association dedicated to the fight against AIDS, however in 2008 they
became involved in the control and prevention of cholera and have since partnered
with UNICEF. Members of Facolsida were taught by UNICEF how to train their
volunteers. These trainers in turn instructed the volunteers how to successfully
disseminate cholera prevention messages and how to adapt to and anticipate
obstacles in different settings. These trained volunteers, also known as animators,
then conducted door-to-door visits. The prevention program was comprised of two
phases: the first phase involved the training of animators and the second phase
consisted of door-to-door visits. The NGO worked within 36 neighbourhoods of
Bissau, due to time constraints, households were only visited once during which
animators would speak with the female head of the household and provide a ½ litre
of bleach. The animators spent roughly 5-10 minutes with each household. They
would demonstrate how to add bleach and washing of hands with soap using
materials such as a 10 L bucket and a bar of soap. The animators would also
distribute pamphlets of the cholera prevention messages approved by UNICEF.
Essentially, the NGO conducted sensitization of the neighbourhoods of Bissau.

MDM-Spain

MDM-Spain worked both in Bissau and Biombo using Red Cross volunteers for their
cholera program. The training of volunteers was conducted primarily by the Red
Cross and MDM-Spain assisted during the training. Once trained, volunteers visited
houses in pairs and spent roughly 10 minutes promoting cholera prevention
messages using posters. Volunteers also demonstrated how to disinfect water with
bleach and how to wash hands thoroughly with soap. The demonstration usually
required the participation of the female head of the household in order to set an
example for the family. Following the presentation, visited households were given a
voucher which they could later exchange for a 1 litre bottle of bleach and a bar of
soap at their local health centre. Households were only visited once due to time
constraints and the population density; the exterior of visited households were
marked in order to avoid repeat visits. MDM-Spain‟s cholera control program in
Biombo was identical, however because the setting was rural, demonstrations were
done for the entire village during a gathering. Once again, one bottle of bleach and
one bar of soap were distributed to each household

Palmerina

In contrast with MDM-Spain and Facolsida, Palmerina, an NGO based in the island of
Bubaque, used radio to promote cholera prevention messages in order to access the
island‟s dispersed population. The pilot program launched by Palmerina required that
animators visit both schools and rural villages. During village visits, animators
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promoted cholera messages using UNICEF posters. In addition to cholera messages,
animators promoted health messages pertaining to malaria and AIDS. Palmerina did
not distribute bottles of bleach or bars of soap due to financial limitations. Villagers
were encouraged to boil their water. Close to the main port of the island and „en
route‟ to the primary market, Palmerina strategically placed a bucket of chlorinated
water. Passers-by were encouraged to wash their hands using the disinfected water
in order to prevent the contamination of food at the market and potential
transmission of microbes.

Red Cross

The Red Cross in Cacheu worked alongside MSF and MDM-Spain. Using the UNICEF
messages, they carried out door-to-door sensitisation and focus group discussions.
The transmission of cholera and symptoms were emphasized by volunteers and what
should be done at the onset of symptoms; emphasis was also placed on hand
washing and disinfection.
Guinea-Conakry
In contrast to Guinea-Bissau the American NGO PSI is based in Conakry. Large road
signs promoting the use of sur‟eau are strategically placed along major roads in
Conakry and posters, bearing the PSI logo, explaining the use of sur‟eau were found
in all health posts that were visited. In addition daily commercials are broadcasted
on national radio, not only advocating the use of sur‟eau but also hand washing at
key times of the day. Sur‟eau is being sold in Guinea-Conakry and provided at a
reduced cost of 2,500 Francs per bottle to UNICEF and NGO‟s for distribution.
In Conakry, ACF, in close collaboration with Red Cross-Guinea and UNICEF provided
a 30 minute cholera prevention and control education session for 5,000 households
spread over 6 neighbourhoods and 18 sectors (Table 2). The motivation for the
selection of these 5,000 households was not always clear, especially in cases where
one sector in one neighbourhood was selected, but the neighbouring sector was not.
The training for the selected households was conducted in July/August 2009, by 20
Red Cross volunteers that were trained by ACF on cholera control and prevention.
The male head of each household was identified by community leaders and
government representatives. Heads of households were then invited to attend a
cholera training session at a nearby school, where they were divided into groups of
15 to 22. The seven key messages for cholera prevention and control conveyed
during these sessions were:








Treat your drinking water with sur‟eau or boil it
Wash your food with clean water
Wash your hands with soap after going to the toilet
Wash your hands with soap before you eat food
Wash your hands with soap before you prepare food
Wash your hands with soap before you give food to your child
Wash your hands with soap after you have washed your baby‟s bottom
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Households which had attended the training received a coupon which entitled them
to collect 20 pieces of soap, a 20 litre jerrycan with tap, 4 bottles of sur‟eau and a
leaflet (in French) explaining how cholera is transmitted, what kind of control
methods can be used to prevent the spread of cholera, how to use the jerry can with
tap and how to apply sur‟eau to water. The quantities distributed to households
were based on an average household size of 5 and a 4 month cholera season.
Furthermore, it was assumed that 1 piece of soap would last a family member for
one month and that 1 bottle of sur‟eau would last for 1 month.
Table 2

Households selected by ACF for health education and distribution and
the distribution of households selected by the LSHTM for the
evaluation

Neighbourhood
Dabondy 1

Sector
1
2
3
4
5

ACF
419
309
265
481
184
1,658

LSHTM Evaluation
7
5
3
11
2
28

1
2
3
4
5
6

348
476
128
247
145
100
1,444

11
10
3
2
4
2
32

2
3

126
651
777

2
11
13

3
4

365
129
494

9
5
14

9
10
11

168
91
170
429

6
2
4
12

Enta Marche

198

1

5000

100

Subtotal
Gbessea Centre

Subtotal
Gbressea Port II
Subtotal
Matoto centre
Subtotal
Symbaya I

Subtotal
Tombolia
Total

In Kindia, UNICEF worked together with PSI, Red Cross-Guinea, CREPA and the
municipal council in their cholera prevention and control efforts. Kindia was the only
location in Guinea-Conakry that had reported cholera cases (35 cases in total at the
time of the visit). During the visit of the UNICEF consultant and Dr. Ensink, a new
cholera case was reported in Kindia and the lady who had contracted cholera was
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visited. Cholera in Kindia is associated with seasonal flooding of the local stream,
which had occurred several weeks before the visit. From the 7th to the 17th of July
2009, all households affected by the floods were visited by a team which consisted
of a representative of the local municipal council and a volunteer of CREPA or the
Red Cross. Within 10 days of the flooding, all 1,112 affected households were visited
and provided with a bottle of sur‟eau and were given advice as to how to protect
themselves from cholera. In addition, houses, latrines and water points were
disinfected. In the weeks following the floods, all households in neighbourhoods
bordering the affected areas were visited and provided with a bottle sur‟eau and
with the same messages as the households in the flooded zone. According to
CREPA, an additional 6,720 households, restaurants and military barracks were
visited. This figure however includes households within the flood zone as some
households had received 2 bottles of sur‟eau from different teams.
The local radio station was heavily involved in the cholera control and prevention
activities. The radio station broadcasted the 7 cholera prevention messages in local
languages, provided updates of the cholera situation and encouraged listeners to
phone in with their questions. Additionally, the commencement of the flooding
season and thus the cholera season were brought to the attention of the public.
Methods
In both countries during the period of stay, 3 Focus Group Discussions (FGD) were
conducted with female head-of-households and care givers. Household surveys were
conducted using a pre-tested questionnaire (Annex 1 & 2) in roughly 300 and 350
households in Guinea-Conakry and Guinea-Bissau respectively. The questionnaire
was developed following an initial FGD on the 19th of August in the Ebessia Port 1
neighbourhood in Conakry, which was hit hard by cholera in 2007. The survey was
further developed following a field test in Symbaya 2 on the 20th of August. The
questionnaire was later modified in Pluba 1, a neighbourhood in Bissau. The
questionnaire was translated into French and Portuguese, and was administered by
teams employed by the census bureau in Conakry and Bissau. The questionnaire
aimed to assess current practices with respect to water supply, sanitation, hand
washing and household water treatment. Furthermore, questionnaires aimed to
assess how knowledge was attained and understood.
Households that were interviewed were randomly selected within a neighbourhood
or sector by taking the second right street off the main street which ran through that
sector. Interviews were conducted at every second household on that street, after
which every sixth household; this process was continued until the required number
of households was achieved. In addition, interviews with policy makers, health and
town officials, market vendors both male and female, UNICEF staff and both national
and international NGO employees were conducted during this period. An interview
with a member of a disinfection team was only held in Kindia, Guinea-Conarky, as no
cases of cholera were reported in Guinea-Bissau during the visit and thus
disinfection teams were not in operation.
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Bissau
In Guinea-Bissau 350 households, in 9 different neighbourhoods and 5 different
towns were selected and interviewed. In Bissau 100 households were visited in
Pluba I & II and Bandim, in Biombo 100 households were interviewed in Prabis and
Safim, on the island of Bubaque 50 households were interviewed in Timbate, Brus
and Bijante, and an additional 50 households were visited and interviewed in the
cities of Cacheu and Catio. All neighbourhoods and cities had an NGO promoting
cholera prevention and had a past history of cholera. In Bubaque this was
(Palmerina), Biombo (MDM-Portugal), Catio, Cacheu and Bissau (Red Cross-Guinea,
Facolsida and MDM-Spain).
Conakry
In Conakry 300 households were selected for the study, 100 households were
randomly selected from neighbourhoods and sectors in which ACF had been working
(Table 2). Another 100 households were selected from neighbourhoods and sectors
that were adjacent or even within neighbourhoods selected by ACF, but were not
part of the ACF programme. Lastly, 100 households were selected from flood
affected zones in Kindia, 20 in each of the following neighbourhoods: Abattoir 1 &
2, Banlieu, Fissa Hospital and Caravanserail. The main reason for the selection of
these 3 groups was as follows: Kindia represented an area where cases of cholera
had been recently reported and had recently undergone a mass education program
and distribution of sur‟eau. The ACF households were selected in an area which had
previously suffered from a cholera outbreak and which was part of a sensitization
programme. In contrast, the non-ACF households were situated in an area which
had experienced a cholera outbreak but had not received control products or
training.

Results
Bissau
Interviews with staff members of Facolsida, Palmerina, Red Cross, UNICEF,
government officials and MDM revealed a sound understanding of cholera
transmission and preventive control measures. The efforts of the mayor and the
municipal council to rid the city and markets of waste should be noted as they
compliment the work undertaken by UNICEF and both local and international NGOs.
The involvement of enthusiastic local youth groups was impressive as was their
commitment to improving the health of their fellow countrymen. However, the
absence of staff members with a background in water supply, sanitation or hygiene
promotion, let alone a behavioural-change specialist was greatly felt. The
international NGOs would have greatly benefited from a WASH specialist. Unlike
Conakry, the Guinea-Bissau group did not distribute bleach, soap or water storage
vessels. The door-to-door visits by the different teams in neighbourhoods
demonstrate a good understanding of the transmission routes of cholera as seen in
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Table 3. However, it is unclear how embedded this knowledge is, as roughly 25% of
the total population believed that contracting cholera also depended on God‟s will
and that little could be done to prevent it. Surprisingly, excreta, a primary source of
infection, showed one of the lowest reported risk factor frequencies. Cholera is a
faecal-oral disease; food, hands and water all become contaminated with faecal
matter. In this particular study, no cholera aquatic reservoir has been identified,
meaning excreta of infected individuals is a primary source of infection which can
result in the contamination of hands, food and water. The differences noted between
Biombo and Bubaque and Cacheu and Bissau with respect to excreta might be due
to differences in a population‟s interpretation of the message according to their own
perception of the disease. For instance, the belief that cholera is caused by God
varies between areas surveyed in Guinea-Bissau. Additionally, although the cholera
messages used were uniform, the delivery or the emphasis of the messages may
have been different, especially if we take in consideration that at one point over 20
different teams were conducting door-to-door visits.
The team of interviewers for this evaluation was clearly instructed not to reveal that
their work was related to cholera. However, the door-to-door visits of the various
NGO teams did in some instances coincide, or briefly follow, the visits of the
interviewers which may have resulted in an overestimation of the understanding of
the participants.
Generally, it is recommended that multiple messages not be simultaneously
promoted during health campaigns as the public can become easily confused.
Research has shown that mass-media campaigns with a single well defined message
achieve a higher uptake in comparison with campaigns that promote multiple
messages. The 9 cholera prevention messages were well reproduced by those
interviewed. The strategies most frequently mentioned were: the disinfection of
drinking water through the addition of bleach or by boiling, the washing of produce
with clean water, and lastly hand washing with soap. Radio was clearly the most
effective medium for conveying control messages, especially in Bubaque where radio
messages were a key part of the sensitisation efforts. Although radio was only used
in Bubaque during the 2009 cholera campaign, it was the most frequently reported
source of cholera prevention messages. In comparison, the percentage of people
who reported having learned of cholera prevention messages from NGOs were lower
which may be due to the limited number of staff or volunteers of the NGOs. Radio
clearly is more efficient in the sense that the population coverage will be greater in
comparison with door-to-door visits. Because baseline data is lacking regarding
knowledge of cholera transmission and control prior to the 2009 intervention, it is
unclear whether the current level of understanding is the result of recent activities or
the result of previous control measures and media promotion employed during the
last cholera epidemic.

36

Table 3

Knowledge on cholera transmission and control following a mass media
campaign in Guinea-Bissau
Bissau
(n=102)

How is cholera contracted?
From hands
56%
From food
60%
From water
47%
Excreta
31%
Flies on food
36%
Contact with deceased
38%
Bad Hygiene
61%
God
29%
Which measure can you take to prevent cholera?
HW+Soap after toilet
59%
HW+Soap before eating
61%
HW+Soap before food prep
52%
HW+Soap before food child
33%
HW+Soap after child faeces
20%
Wash Food
67%
Treat drinking water
78%
Burn garbage
14%
Prevent contact deceased
25%
Don‟t know
18%
Number of messages retained
0
18%
1-2
6%
3-4
30%
5-6
30%
7-9
17%
Average nr of messages retained
3.3
Where did you learn about cholera prevention?
From parents
9%
At school
16%
From NGO
24%
From the radio
73%
From Health Centre
47%

Biombo
(n=101)

Bubaque
(n=46)

C&C
(n=111)

Sign

44%
55%
48%
11%
32%
37%
60%
24%

46%
48%
50%
13%
26%
35%
44%
39%

66%
73%
32%
24%
33%
57%
75%
14%

Yes
Yes
Yes
Yes
No
Yes
Yes
Yes

41%
55%
42%
25%
21%
65%
67%
3%
28%
24%

39%
57%
39%
46%
28%
57%
59%
35%
30%

48%
69%
52%
32%
32%
77%
73%
4%
29%
21%

No
Yes
No
Yes
Yes
Yes
No
Yes
No
No

25%
13%
26%
21%
15%
2.7

33%
4%
24%
15%
24%
2.9

22%
7%
22%
23%
23%
3.4

No
No
No
No
No
No

3%
10%
68%
45%

13%
35%
94%
44%

1%
4%
6%
81%
50%

Yes
Yes
Yes
Yes
No

Conakry
In Conakry, as was the case in Bissau, Red Cross, UNICEF, CREPA, the municipality
and ACF staff members demonstrated a good understanding of cholera transmission
and preventive measures. However, one criticism is the dominant focus on water
quality by the group via the distribution of sur‟eau and well chlorination. During the
first flood in Kindia, only sur‟eau was distributed to affected households; whether
this was due to administrative problems or whether those in charge believed that
water quality was the dominant transmission route and hence did not distribute soap
is unclear. The focus on water quality is further highlighted by the fact that the Red
Cross volunteers in Matoto distributed Sur‟eau or Watta‟eau without soap to
households outside the ACF selected households. These actions would have
conveyed the wrong message regarding cholera prevention to a population at risk; a
more balanced strategy with respect to prevention measures is required.
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As previously stated no baseline is available therefore it is difficult to judge how
effective the media campaign has been. However, in comparison with Guinea-Bissau,
Guinea-Conakry exhibits a poorer understanding of cholera transmission and
prevention as can be seen in Table 4. It might be important to stress that GuineaConakry last experienced an epidemic in 2007, whilst Guinea-Bissau experienced an
epidemic in 2008; therefore the population in Guinea-Conakry has had less, and less
recent exposure to cholera prevention messages. However, unlike Guinea-Bissau,
PSI, which is based in Guinea-Conakry, has promoted the use of sur‟eau in the
country through advertisements and frequent radio broadcasts addressing the
various ways in which cholera can be prevented and controlled.
Table 4

Knowledge on cholera transmission and control following a mass
media campaign in Guinea-Conakry
ACF
(n=109)

How is cholera contracted?
Hands
Food
Water
Excreta
Fruits/uncooked food
Flies on food
Bad Hygiene
God
Which measure can you take to prevent cholera?
HW+Soap after toilet
HW+Soap before eating
HW+Soap before food prep
HW+Soap before food child
HW+Soap after child faeces
Wash Food
Treat drinking water
Don‟t know
Number of messages retained
0
1
2
3
4
Average nr of messages retained
Where did you learn about cholera prevention?
From parents
At school
From NGO
From the radio
From the TV
From Health Centre

Non-ACF
(n=75)

Kindia
(n= 97)

Sign

28%
40%
28%
30%
20%
16%
23%
5%

16%
38%
27%
38%
8%
5%
20%
4%

17%
29%
36%
36%
9%
4%
15%
-

No
No
No
No
Yes
Yes
No
No

12%
26%
3%
3%
29%
26%
1%

14%
18%
3%
16%
15%
1%

12%
7%
13%
7%
2%

No
Yes
No
No
No
Yes
Yes
No

40%
30%
21%
7%
1%
1.0

62%
16%
16%
4%
1%
0.7

68%
25%
7%
0.4

Yes
No
No
No
No
No

31%
9%
61%
31%
25%
9%

33%
33%
13%
54%
46%
11%

43%
16%
43%
46%
17%
12%

No
Yes
Yes
Yes
Yes
No

The number of messages retained is poor with an average of 1 or fewer messages
properly reproduced during the survey. Surprisingly, no significant difference was
detected between the ACF and non-ACF households, though for the number of
messages retained this was only borderline non-significant (0.06). Additionally, it is
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worth mentioning that roughly 22% of the population answered the question, “what
can you do to protect your family from cholera?”, with „use sur‟eau‟, without any
further specification as to how or what it should be applied to. It is unclear what
exactly caused the poor retention of prevention measures, The choice of language
could have played an important role with all official (radio, poster and leaflet)
prevention messages presented in French, while the large majority of population
would not claim French as their first language, and therefore a translation into
several of the local languages would have been more appropriate. In addition
although 97% of the ACF households still owned the information leaflets, 70% of the
women could not reproduce a message from the leaflet as they could not read. The
pictures on the leaflet produced a better result with 55% of the women being able
to correctly reproduce what was indicated on the image. Finally, male-heads of
households were invited to attend the cholera training, even though it is the women
in the household that are responsible for water collection, storage and hygiene, the
assumption that men would convey the message presented at the training sessions
to their wives does not seem to be supported by the findings of this survey. The
results do exhibit that ACF was identified as a main source of cholera prevention
messages in those areas in which it had worked. In contrast, radio played a less
important role in Conakry as compared to Guinea-Bissau, while knowledge of cholera
was more commonly obtained from parents and school as compared to GuineaBissau.
Overall, the results of the sensitization campaigns carried out by ACF could have
been improved had the messages been appropriately targeted and tailored. More
precisely, women should have been included in cholera training sessions and leaflets
should have been designed according to the local language and literacy of the
population. The number of cholera messages retained and the knowledge of cholera
prevention measures were generally lower in Conakry than in Guinea-Bissau which
as previously mentioned, may be due to the more recent cholera outbreak in Bissau
or the inappropriately designed sensitization campaign.

Cholera disinfection teams

In Kindia interviews with local Red Cross volunteers, District Health officers and a
cholera case provided an insight into the operation and management of the cholera
disinfection teams. Following the confirmation of the cholera case in the household,
the household was visited by a team from the district health office and the latrine,
well and household (walls, floor, bed and clothes) were disinfected. However, the
household was provided with little to no background information on the possible
cause and transmission routes of cholera, though the case herself attributed the
cholera to a meal consisting of avocado. A visit to the district health centre revealed
further that the majority of the cholera cases reported in Kindia, did not occur in the
town itself but originated in the rural areas of the district, where water was scarce
and cattle and humans often had to share the same water resources. We were
informed that the remoteness of the cases often meant that households were not
visited for disinfection as the financial resources to travel to these places was not
available. In some instances, as was reported, the case or the case‟s family was
asked to pay for the disinfection team to visit their household so that it could be
disinfected.
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3. Community Investigations
The community investigations aimed to evaluate: 1) the disinfection efforts in public
latrines (markets, bus stations) and public wells and 2) knowledge and use of safe
water storage practices at Public Health posts. This was investigated through direct
observation and visits to main and local markets, public latrines and Public Health
posts. Public well water was assessed by transects walks through neighbourhoods
and the testing of well water for the presence of free chlorine.
Bissau

Markets

In Bissau two markets were visited, the Caracole and the Bandin market. The
Caracole market is open daily and sells food, clothing and household items. Food
was sold on the floor usually on a mat. Water taps were not located within the
market. Small water bags were available for purchase primarily for drinking. Two
latrines were located within the market however they were non-functional. In
addition two pour-flush latrines were located outside the market and could be used
for a nominal fee. The funds collected by the attendant were used to maintain the
latrine. Water was available outside the latrine, however, soap was not. Slightly
beyond the border of the market latrines were being constructed, according to the
builders the latrines had been subsidized by a local organization. We noted a
drainage system around the periphery of the market; however the drains were
obstructed by piles of rubbish.
In contrast with the Caracole market, the Bandin market was better in the sense
that food was sold on stalls and thus raised above ground level. One water tap was
located within the market, however no latrines could be found.
Following a meeting with the Mayor of Bissau, we were informed of the launch of a
recent campaign to clean the markets. The campaign consists of waste removal, the
sweeping of the markets every Saturday and the cleaning of the sewage drains.
Although there is a need for latrines, financially it is not feasible for the city presently
to construct latrines. Additionally, the need for water taps has been acknowledged
however, water distribution is not possible due to the lack of a water storage
system.

Disinfection of Wells and safe water storage practices at Public Health Posts

During the transect walks in the different neighbourhoods no chlorinated wells were
observed, nor were we informed by any of the organizations involved that well
chlorination was part of their activities. Public health posts were not visited during
the course of the survey as a result of the busy and tight travelling schedule.
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Conakry
This work is partly incomplete as a result of the cancelled second visit to Conakry as
a result of the political turmoil in Conakry.

Markets

In Conakry 2 local markets and the principal market were visited on a single
occasion. The Friday market is by far the largest market in Conakry where clothing,
day-to-day household items, vegetables, fruit, seafood and meat are sold. Part of
the market consists of official shops and or stalls covered by a roof and this is where
general household items and clothes are sold; meats and fish were sold on stalls,
while vegetables and fruit were often sold directly on the ground. The markets were
visited at the start of the rainy season and it was therefore no surprise that water
was found ponding in all streets; road conditions were often poor, promoting further
ponding. Regular shop keepers at the Friday market informed us that a local NGO
named „Poubelle de Conakry‟ cleaned the formal part of the market and charged the
shopkeepers 200 Franc for keeping the streets within the market clean. Garbage
piles were however observed in almost all the main streets within the market.
Interviews with Red Cross volunteers revealed that in the past (May 2009)
volunteers had organized a market cleaning day (Matoto and Tanerie Market), which
included garbage collection and latrine disinfection; overall the event was considered
a great success. However, it is clear that in order to achieve hygienic market
conditions a more sustained effort is needed.
Interviews with NGOs and the municipality revealed that public toilet rehabilitation
had been planned but had not yet been executed nor had the regular disinfection of
public latrines been practiced in Conakry at the time of the visit. At the Friday
market, efforts were made to locate public latrines or public drinking water stand
posts, however to no avail. Water is bought by shop keepers in 20 litre jerry cans at
200 Franc per jerrycan. The smaller markets visited showed a similar situation: a
lack of clean water and public latrines within the market, the accumulation of waste
reflecting difficulties in waste management, and the presence of large pools of rain
and wastewater in the streets. In one instance a market was found in a low lying,
swamp like area, resulting in a situation where the entire market was water logged
and wastewater was found under nearly every market stall.

Disinfection of wells and safe water storage practices at Public Health Posts

During the entire 2 weeks visit to Conakry only one well was found to be chlorinated
and the well was only located following a meeting with a Red Cross volunteer.
According to the volunteer, on average there were 500 to 600 wells per
neighbourhood; he estimated that roughly 2 to 3 per neighbourhood in Matoto were
chlorinated. Approximately 2 to 3 times per month, the volunteer and his team
would test well water for the presence of feacal coliform and the wells with the two
highest levels would receive a chlorination device, if one was available. The main
problem with the device was that it had to be removed and replenished with chlorine
after 3 weeks. This was found to be problematic as communities were unable or
unwilling to pay for chlorine refills. He himself stated that HTH was expensive and
that he understood why people were unwilling to pay. In addition to the cost, the
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taste of chlorine was also reported as a deterrent to the use of the device. Water
quality data of the visited wells will be presented in the following section; in general
well water was found to be of poor quality.
The Red Cross volunteer was also in charge of the distribution of sur‟eau outside the
ACF neighbourhoods and sectors. For this he was provided with almost 900 bottles.
When asked how he distributed these, he expressed exasperation indicating that
there were several ten thousands households in Matoto in which he was expected to
distribute only 900 bottles. His strategy was to identify poor households and provide
these with the sur‟eau bottles.
During the first visit to Conakry, ACF was in the process of installing 1 m 3 water
storage tanks at strategic sites in Matoto. Three of the reservoirs were found to be
operational at the time of the survey, though it was unclear if the reservoirs were
already in use by the communities. It was however clear that none of these
reservoirs were chlorinated. The one reservoir that was operational and contained
water was found at the Public Health post in Ebessia Port 1. However, the reservoir
was not connected to the public tap and people were found to bypass the reservoir
by withdrawing water directly from the tap.
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4. Household Observations
The results presented in this section where obtained using the questionnaires
presented in Annexes 1 and 2. These questionnaires, field investigations and
observations in households aimed to determine 1) the Number, cleanliness and use
of latrine facilities, 2) Presence and use of soap after defecation and before food
preparation, 3) Availability and (correct) use of household water treatment (HWT)
and safe storage of household water, 4) Water quality using TTC and residual
chlorine in household vessels and community water supply as indicators, 5) Presence
and knowledge of use of ORS, 6) Hygienic practices and handling of produce and
(sea-)food at local markets and 7) Perceptions and beliefs on (sea)food handling and
dealing with the ill and deceased. Statistically analysis on the findings of the surveys
were conducted using STATA 9, differences between neighbourhoods and or towns
were compared using ANOVA analysis for continuous and Chi-squared test for
categorical variables. Differences were considered statistically significant when
p<0.05.
Originally, 100 water samples were to be collected in both countries for the analysis
of Total Thermotolerant Coliform (TTC), an indicator of faecal contamination of
water. Roughly 60% of the samples were to be obtained from household storage
vessels, 25% from public wells and 15% from drinking water taps, or municipal
water. In Bissau 96 samples were collected and analysed however in Conakry the
water sampling could not be completed and as a result only 50 samples were
analysed. Samples were collected in the field, stored and transported on ice and
analysed in the hotel using the Del Agua test kit, which employs the direct filtration
method. Furthermore, water samples tested for TTC were randomly collected from
areas of Bissau and Conakry where surveys were conducted. Additionally, residual
chlorine levels were measured in only those households who reported treating their
drinking water with bleach.
Results
Bissau

General demographics
The general demographics for the 5 study areas were more or less similar (Table 5)
with an average of 9 to 10 people per household. Households outside the capital of
Bissau tended to be slightly larger and had more children under the age of 5, though
this difference was not found to be significant.
When households were asked about their greatest public health concern, the answer
in all study areas was the same; 68% of the total population reported malaria to be
their greatest health concern, diarrhoea was reported by 8% of the population and
cholera by 6%.
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Table 5

General characteristic of household in the five study areas (Bissau,
Biombo, Bubaque, Catio and Cacheu (C&C)

Persons/household
Children <5 age/household
Rooms/household
House owner
Head of household unemployed
Average years of education female
head of HH

Bissau
(n=102)
9.2
1.1
3.6
65%
4%

Biombo
(n=101)
9.4
1.4
4.5
85%
2%

Bubaque
(n=46)
10.7
2.0
4.5
98%
2%

C&C
(n=111)
10.5
1.8
4.7
69%
4%

Sign

5.7

3.1

3.2

4.7

No

No
No
No
Yes
No

Water Supply, Water Storage and Sanitation

Strong differences were observed between the different communities when it came
to water supply (Table 6), with large parts of the population in Bissau and Bubaque
relying on municipal tap water, while households in Biombo relied almost exclusively
on water from public wells. A round trip of water collection ranged on average from
5 to 13 minutes, though large differences were observed between households with
the longest round trip to fetch water reported from Bissau, where 90 minutes were
spent to collect water. In Bubaque more than 10% of the women complained that
they could not obtain a sufficient amount of water as a result of long queues at
water points.
It is interesting to see that a clear distinction is made between water sources; tap
water and hand pump water seemed to be the preferred source of drinking water,
however for other domestic water uses, such as washing and bathing the public well
water is the preferred source. Households reported that taps were not always
functional and as a result they had to rely on public well water. It is unclear if tap
water was chosen for its taste or because it was considered to be of better
microbiological quality, as is reported in Figure 3.
In general, drinking water underwent minimal treatment as only 15% of all
households reported the practice of a treatment measure (chlorine application and
or boiling) that could improve the microbiological quality. The primary motivation for
treating drinking water was to prevent illness as reported by 83% of households.
Safe water storage practices were common with over 90% of all household storing
water in vessels covered with a lid thereby preventing the contamination of
household water by children and animals.
Sanitation coverage was in general good in Cacheu, Catio and Bissau with over 90%
of all households having access to a good quality (latrines with a roof, door and
complete walls) and clean latrine within the household or a shared public latrine. In
contrast, in Biombo and Bubaque the use of the beach or other public sites was very
common with 40% and 55% of the population practicing open defecation. However,
even in areas with open defecation most households had their small children use a
potty. This was surprising as in general the faeces of small children are deemed
harmless and as a result children are permitted to defecate where they see fit.
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Table 6

Water and Sanitation characteristic of household in the five study areas
(Bissau, Biombo, Bubaque, Catio and Cacheu (C&C)

Drinking water source
Hand pump
Well or Deep well
Tap
Time spent to collect water
Water is not enough
Water used for bathing
Hand pump
Well or Deep well
Tap
Drinking water treatment
No treatment
Filter with cloth
Chlorine/Bleach
Use lime
Boil
Water storage
Open Vessel
Vessel with cloth
Vessel with lid
Latrine
Present in Household
Communal Latrine
No feaces on floor
Use of potty by kids
Open deafecation

Bissau
(n=102)

Biombo
(n=101)

Bubaque
(n=46)

C&C
(n=111)

Sign

30%
34%
36%
13 min
4%

4%
96%
5 min
1%

59%
2%
39%
11 min
13%

38%
54%
8%
5 min
4%

Yes
Yes
Yes
No
Yes

5%
80%
15%

100%
-

48%
33%
20%

26%
72%
1%

Yes
Yes
Yes

12%
80%
10%
3%
3%

11%
80%
8%
2%
1%

54%
33%
7%
4%
2%

16%
77%
10%
3%
2%

Yes
Yes
No
No
No

3%
91%

1%
3%
95%

100%

1%
3%
95%

No
No
No

95%
5%
97%
94%
-

53%
7%
96%
67%
39%

37%
8%
88%
83%
55%

81%
15%
96%
62%
4%

Yes
Yes
No
Yes
Yes

Hygiene, ORS, Residual Chlorine and Water Quality

Soap was found to be widely available and used in all 5 study areas (Table 7) with
75% to 95% of the households reporting the use of soap within the last 24 hours. In
all cases, the soap presented to the team of interviewers was pieces of multipurpose soap that was not only reported to be used for hand washing, but also for
laundry, dishes, and even cleaning of the floor and latrine. The reported prevalence
of hand washing with soap was very high in Cacheu and Catio; over 80% of the
households reported that they had washed their hands with soap before preparing
food or before eating. It should be noted however that prevalence obtained from
self-reported hand washing tends to be much higher than observed hand washing
and figures should therefore be interpreted with caution. A good indicator of hand
washing with soap following defecation would be the presence of soap in the latrine,
assuming that if soap is not present in the latrine, that hand washing with soap is
less likely to occur. Using this indicator, less than 10% of the population wash their
hands with soap following defecation in all 5 study areas. However, 37% to 69% of
the female heads of households reported having used soap for hand washing after
defecation which may indicate an over reporting of 30 to 50%. In order to determine
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the true hand washing rates observation is necessary, however it is not always
feasible. One possible explanation for the absence of soap in latrines could be the
use of multi-purpose soap by most households i.e. washing of clothes, dishes,
bathing etc. Therefore, although soap may not have been found in the latrine at the
moment of the visit, it still may have been used for hand washing.
Table 7

Hygiene, ORS, Chlorine and Water Quality characteristic of household
in the five study area (Bissau, Biombo, Bubaque, Catio and Cacheu
(C&C)
Bissau
(n=102)

Soap

Available in the HH
90%
Used within the last 24h
95%
Soap found in the latrine
11%
Water found in the latrine
27%
In the last 24 hours what did you use soap for?
Dishes
87%
Laundry
94%
Bathing
83%
Bathing child
37%
Hand washing
44%
After toilet
58%
When preparing food
54%
Before eating
76%
Disinfection product in the HH
No
79%
Bleach
21%
Residual chlorine
No
94%
Mean concentration (mg/l)
0.2
ORS
Available in the HH
6%

Biombo
(n=101)

Bubaque
(n=46)

C&C
(n=111)

Sign

73%
75%
4%
8%

76%
83%
6%

89%
94%
4%
6%

Yes
Yes
Yes
Yes

73%
75%
66%
43%
44%
37%
43%
63%

71%
80%
74%
54%
56%
46%
52%
70%

94%
95%
91%
50%
50%
69%
82%
83%

Yes
Yes
Yes
No
No
Yes
Yes
Yes

49%
51%

85%
15%

74%
16%

Yes
Yes

92%
0.2

98%
0.1

88%
0.3

No
No

3%

7%

6%

No

The use of disinfection products for the treatment of drinking water was overall
uncommon however this was not the case in Biombo where 50% of households
reported having bleach in the house. The difference between Biombo and the other
regions surveyed i.e. 15-21% may have been due to the timing of the cholera
campaigns relative to the survey period. The MDM-Spain campaign in Biombo was
more recent in comparison with other regions surveyed which might explain why a
greater percent of households were found to possess a bottle of bleach.
Although roughly 25% of all households reported that they possessed a bottle of
bleach, less than 10% (n=28) of the total households were found to have residual
chlorine levels in their drinking water. Over 50% of those households who possessed
bleach knew the correct dosage that should be applied to drinking water. These
households claimed however that they would only use bleach in the advent of a
cholera epidemic, a message that was echoed in the FGD held in Bissau.
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In households that owned bleach, it was used for multiple purposes, which included
the treatment of drinking water (89%), cleaning of the house (44%), washing of
clothes (53%), disinfection of the latrine (37%) and washing of vegetables and
other food items (53%).When bleach was found in the household, it had been given
by a NGO in 17% of the cases. Households that had no bleach mentioned „nobody
gave me a bottle‟ (21%) and „too expensive‟ (30%) as reasons as to why there was
no bleach in the household.
Municipal tap water (Figure 3) in Guinea-Bissau was found to be of good quality
(geometric mean 3.2 TTC/100m) and of better quality than hand pumps (geometric
mean 65 TTC/100m) and well water (geometric mean 318 TTC/100m). Household
drinking water, irrespective of the source of water was found to have a relatively
high TTC concentration with geometric mean of 218 TTC/100ml, and a maximum
concentration of over 5,000 TTC. The discrepancy between source quality and
household water quality suggests household contamination, however it should be
noted that two of the drinking water sources were found to have high concentrations
of TTC, therefore contamination within the household can not be proven without a
doubt.
Ideally, water should contain 0 TTC/100 ml as the presence of bacteria will always a
pose a risk; whether 218 TTC/100 ml is sufficiently high to cause diarrhoea or illness
is unknown and it may very well depend on the health of the population, the age of
the individual and past exposure. A study conducted in the Philippines examined
different levels of E. coli contamination in drinking water and the diarrhoea rates in
children under the age of 2 32. The authors noted no significant difference between
the first 4 drinking water quality groups which ranged between 0-1000 E. coli/100
ml. Only when the level of E. coli exceeded 1000 per 100 ml of drinking water was a
significant difference in diarrhoea cases found. This suggests would suggest that
water is only the dominant mode of transmission when water is grossly
contaminated and that below 1000 E. coli/100 ml, food, poor hand hygiene and lack
of sanitation are more dominant routes. The focus therefore should be to preserve
household water quality through the promotion of hygienic water handling practices.
With respect to bleach, the majority of households did not possess a disinfection
product in the household. In those households where drinking water had been
treated with bleach and the level of free chlorine had been measured, the level of
free chlorine exceeded the recommended dosage (Figure 4). At least 30% of
households who treated water with bleach and were tested for residual chlorine
exhibited levels exceeding 2.5mg/ml. Ideally, the residual chlorine level of drinking
water should be at least 0.2 mg/ml and should not exceed 2.0 mg/ml. Residual
chlorine levels exceeding 2.0 mg/ml will have an unpleasant odour and taste and
discourage consumption. Households reported that bleach had to be applied from a
large bottle or a small plastic bag and that adding the correct dosage was difficult.
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With respect to ORS, most households knew what ORS was and knew how and
when it should be used. Of the 18 households which had ORS at the time of the
survey, only 1 (5%) household had received this from a NGO. Reasons reported for
the absence of ORS in the household were: not needed at the moment (17%), just
finished it (1%), nobody gave me a package (55%) or too expensive (4%).
During funerals in Guinea-Bissau, local customs require contact with the deceased;
contact can be shaking the hand of the deceased or dancing with the deceased, and
these practices have in the past been associated with cholera outbreaks33. As part of
this investigation, we attempted to assess funeral practices, however as it is a
sensitive cultural practice it does not lend itself to rapid evaluations. We therefore
acknowledge that we have likely insufficiently addressed the issue. During the
course of the survey 47% of the households had attended a funeral in the past 3
months, 80% of which were non-Muslim funerals during which the above mentioned
practices occur. The large majority (65%) of those who attended a funeral did not
partake in any activity, 14% reported that they ate and drank at the funeral and 6%
reported „contact‟ with the deceased at the funeral.
Figure 3

Water quality (reported as Geometric mean TTC/100ml on a LOG
scale) in Bissau in water source (Tap, hand pump and deep well) and
in the vessels stored in the household (HH)
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Figure 4

Residual chlorine levels (mg/L) in Bissau in those households that were
found to have free chlorine in their drinking water vessels
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Conakry

General demographics

The household setting in Conakry as table 8 shows was very different from that in
Guinea-Bissau, with people living in large compounds with their immediate and
extended families. In many cases a husband lived in a compound with several of his
wives, his sons and their families, and in some cases lodgers or students were also
found renting within these compounds. In Conakry the largest family compounds
were found to house up to 200 people, though on average around 40 people were
found in one compound, which differed from Kindia where less than half the number
of people were found sharing a compound. Within the compound the number of
households (husband, wife and their children) ranged greatly with over 8 households
per compound in ACF areas and 7 and 3 households per compound in non-ACF areas
and Kindia, respectively. The average family size exceeded 10 people per household
which was more than double the estimates made by ACF at the beginning of their
distribution programme. Unemployment was high among the households and female
heads of household had on average completed primary education as can be seen in
Table 8.
Table 8

General characteristic of household in the three study areas in GuineaConakry

Persons/compound
Households/compound
Children<5/compound
Persons/household
Rooms/household
House owner
Head of household unemployed
Average years of education female
head of HH

ACF
(n=109)
44.9
8.5
6.1
11.4
3
67%
13%

Non-ACF
(n=75)
38.7
7.0
5.8
11.9
3.3
61%
11%

Kindia
(n= 97)
18.5
2.9
2.3
10.8
4.3
78%
9%

5.8

6.9

5.7

Significant
Yes
Yes
Yes
No
Yes
Yes
Yes
No

The complex family set-up within these large compounds posed a problem for ACF
during distribution, as it was not always clear who to include and select for the
distribution programme. Therefore in order to overcome these obstacles, all
households (including lodgers) within a compound were targeted for distribution and
sensitization. The absence of census data complicated the distribution process
further. ACF‟s aim was to target all 5,000 households that they had identified within
the neighbourhoods and sectors presented in table 2.
The evaluation sampling strategy was to interview 100 households that had received
the hygiene kit i.e. 20 pieces of soap, 4 bottles of sur‟eau, jerrycan+tap and folder
from ACF. We conducted 109 interviews until this target was reached, which
indicates that roughly 8% of households within the selected neighbourhoods and
sectors were missed and thus did not receive a kit or training.
The 100 households that had received a kit, in total received: 1903 pieces of soap,
383 bottles of sur‟eau, 97 jerry cans, 96 taps and 95 leaflets. One household had
received 100 pieces of soap and 20 bottles of sur‟eau, which were meant to be
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shared with other families in their compound which had not been selected. Some
households had received a share from a household or family member who had been
selected. Based on conducted interviews, households gave away: 446 pieces of
soap, 69 bottles of sur‟eau, 3 jerrycans+tap and 4 leaflets to „compound‟ members
that had not received anything. Roughly a month following the distribution, 38% of
the households had already used all their pieces of soap. Women indicated that in
their families a piece of soap, which was used for multiple purposes, lasted roughly a
day or two.

Water Supply, Water Storage and Sanitation

In contrast with Guinea-Bissau, little difference was observed between the different
communities in respect to water supply (Table 9).
Table 9

Water supply, water storage and sanitation characteristic of household
in the three study areas in Guinea-Conakry

Drinking water source
Local Stream
Well or Deep well
Tap
Time spent to collect water
Water used for bathing
Local Stream
Well or Deep well
Tap
Drinking water treatment
No treatment
Filter with cloth
Sur‟eau
Water storage
Open Vessel
Vessel with cloth
Vessel with lid
Water vessel kept on floor
Latrine
Present in Household
Good condition
No faeces on floor
Use of potty by kids

ACF
(n=109)

Non-ACF
(n=75)

Kindia
(n= 97)

Significant

100%
3 min

1%
27%
72%
5 min

7%
1%
91%
10 min

Yes
Yes
No
Yes

25%
78%

56%
55%

92%
12%

No
Yes
Yes

5%
13%
91%

43%
11%
42%

28%
9%
67%

Yes
No
Yes

1%
3%
96%
69%

1%
99%
77%

2%
5%
93%
93%

No
No
No
Yes

99%
58%
89%
96%

100%
66%
80%
92%

98%
48%
84%
88%

No
Yes
No
No

There was great reliance on municipal tap water as a source of drinking water,
though over 25% of households in the non-ACF neighbourhoods used water from
public wells for drinking. With tap water running for at least 3 hours every day and
taps often found within the compound, a round trip of water collection ranged on
average from 3 to 10 minutes. Over 70% of households in ACF areas reported a
water collection time of 0 minutes, while for non-ACF and Kindia areas this figure
was 60% and 35% respectively. The longest round trip for water was found in
Kindia where one household claimed that a round trip required 2 hours.
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In Guinea-Conakry, an even stronger distinction was made between water sources
and use, with tap water being the main source of drinking water and well water
being the preferred source for domestic water uses such as washing and bathing.
The motivations for this trend were not explored, though it is likely that the
availability of water played a role as taps in most cases were only working for a
certain number of hours (often 3 in Conakry) whereas well water was available all
day. In ACF and Kindia households, over 90% and 70% of households reported that
they used sur‟eau to treat their drinking water, which was significantly different from
households in non-ACF neighbourhoods where over 40% reported that they did not
treat their drinking water. Motivations for not treating drinking water were: (tap)
water is clean, doesn‟t need to be treated (40%), too expensive (19%), and nobody
gave me a product (13%). The main motivations for using sur‟eau were: to prevent
illness (37%), to protect against cholera (52%) and to make it safe (14%). Safe
water storage practices were common with over 90% of all household storing water
in vessels covered with a lid thereby preventing kids and animals from polluting
household drinking water.
It is important to highlight that although the ACF households appreciated the jerry
cans that they had received and that jerry cans in all visited households were found
to be in use, 21% of the household used the jerry can without the tap. However, in
96% of all households with the tap intact on the jerry can, the tap was kept on top
as household members complained that the tap leaked (23%) or was jamming and
difficult to open (73%).
Sanitation coverage in all three study areas was in general very good with roughly
100% of all household having access to a latrine within the household. The large
majority of latrines were found to be clean, meaning without visible signs of feaces
on the floor. Many latrines were found to be missing a door and or a roof, thereby
providing little privacy, especially to women. Here again almost the entire population
used potties for children under the age of 4.

Hygiene, ORS, Residual Chlorine and Water Quality

Soap was found to be widely available and used in all 3 study areas (Table 10).
Almost 100% of households had soap available and almost 90% of the households
reported having used soap within the last 24 hours. No significant difference was
detected between the different study areas. Once again, the soap presented to the
team of interviewers, was in all cases a piece of multi-purpose soap, which was not
exclusively used for hand washing, but also for laundry, dishes, and even cleaning of
the floor and the latrine. The most frequently reported uses of soap were for laundry
and doing the dishes. The prevalence of self–reported hand washing with soap was
very low across all study areas with less than 3% of female heads of households
reporting (following prompting questions if they had used soap for anything else)
the use of soap for hand washing within the last 24 hours. The presence of soap in
the toilet, used as a possible indicator of hand washing with soap following
defecation, was also very low, with 4% and 9% in ACF and Kindia households
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respectively. However, for inexplicable reasons, a significantly greater percent of
non-ACF households possessed soap in the latrine.
Table 10

Hygiene, ORS use, Chlorine and Water quality characteristic of
household in the three study areas in Guinea-Conakry
ACF
(n=109

Soap

Available in the HH
97%
Used within the last 24h
87%
Soap found in the latrine
4%
Water found in the latrine
8%
In the last 24 hours what did you use soap for?
Dishes
87%
Laundry
73%
Bathing
12%
Bathing child
4%
Hand washing
3%
After toilet
1%
Disinfection product in the HH
No
6%
Sur‟eau
94%
Watta‟ eau
Eau de javel
Residual chlorine
No
63%
Yes
37%
Mean concentration (mg/l)
0.54
ORS
Available in the HH
6%

Non-ACF
(n=75)

Kindia
(n= 97)

Significant

98%
86%
17%
13%

93%
88%
9%
3%

No
No
Yes
Yes

86%
68%
21%
3%
1%
1%

88%
85%
11%
2%
2%
1%

No
Yes
No
No
No
No

41%
35%
10%
27%

34%
65%
1%
11%

Yes
Yes
Yes
Yes

76%
24%
0.36

84%
16%
0.19

Yes
Yes
Yes

5%

10%

No

The ownership of disinfection products was very high in Conakry, and much higher
than was reported for all study areas in Guinea-Bissau. ACF households showed the
highest ownership of a disinfection product, followed by Kindia where 65% of the
households owned a bottle of sur‟eau, which was rather surprising as all households
should have received two bottles of sur‟eau in the previous weeks as part of the
distribution efforts by UNICEF, Red Cross, CREPA and the municipal council. It is
unclear if this relatively low % is the result of large scale and intensive use or
because not all households were visited during the campaign and thus had not
received a bottle. Households in the non-ACF households have significantly more
Watta‟eua and eau de javel, which were distributed by UNICEF. Those household
that owned a disinfection product in 95% of the cases reported that they had
obtained the product for free from an NGO, and only 5% of households had bought
a disinfection product themselves. Households which did not have disinfection
products reported that they had finished the bottle (29%), didn‟t need the product
(14%), that nobody had given them a bottle (26%), that it was too expensive
(20%), or that they didn‟t like the taste (3%). In those households that owned a
disinfection product, it served multiple purposes, which included treating drinking
water (89%), cleaning of the house (10%), washing of clothes (15%), doing the
dishes (25%) and washing of vegetables and other food items (45%).
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However, as was shown by other studies, ownership of a disinfection product, did
not translate into the presence of free chlorine or the absence of TTC in household
drinking water stored in vessels (Figure 3). Over 60% of households that did own a
bottle of disinfectant did not have free chlorine levels in their drinking water and in
several instances free chlorine levels exceeded the recommended concentration
(Figure 4) which ideally should ideally be 1.5 mg/L. Although, the differences in the
levels of free chlorine between the 3 groups were statistically significant with the
highest level recorded in ACF households, these difference were only borderline
significant (p= 0.04).
Water quality was only reported for Conakry where tap water was the main source
of drinking water. In Conakry tap water was found to be of excellent quality with
90% of the samples free of TTC and a maximum concentration of 3 TTC/100 ml.
Well water was of poorer quality with a geometric mean of 474 TTC/100 ml.
Considering, the fact that tap water was only used for drinking water and was of
good quality, the levels of TTC in household storage vessels (77 TTC/100ml) can
only be explained by in house contamination of drinking water via hands or utensils.
With respect to ORS, most households (>95%) knew what ORS was and knew how
and when it should be used. Of the 21 households which had ORS at the time of the
survey, all had bought the ORS themselves. Reasons reported for the absence of
ORS in the household were: not needed at the moment (68%), just finished it (4%),
nobody gave me a package (23%) or too expensive (3%).
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Figure 5

Figure 6

Water quality (reported as Geometric mean TTC/100ml on a LOG
scale) in Conakry in water source (Tap, and deep well) and in the
vessels stored in the household (HH)

Residual chlorine levels (mg/L) in Conakry in those households that
were found to have free chlorine in their drinking water vessels
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Discussion
In Bissau and Conakry different approaches were used to prevent and control
cholera, and apparently with different effects. In Conakry almost all households had
at least one bottle of sur‟eau and knew how and when to use chlorine for
disinfection. Large scale media programmes promoting sur‟eau and mass distribution
of free bottles had resulted in a high uptake and knowledge of the product.
However, the actual use of the product still seems to be low, with only 40% of
households practising daily use. The reason for the low levels of free chlorine in
drinking water vessels have been suggested as under dosing, however this seems to
be unlikely as the sur‟eau bottle cap was designed to apply the correct amount of
bleach and all household in the possession of a bottle correctly reported this. It was
further suggested that chlorine could have been applied on the previous day,
however the elevated concentrations of TTC in the household vessel which would
not have occurred if chlorine has been applied would suggest that no bleach was
applied recently. More likely, and supported by anecdotal evidence and by the
results of the focus group discussions, is that people associate the product more
with cholera outbreaks and will only apply bleach to their drinking water when the
cholera season has started or when cholera cases are reported. In Bissau,
commercial products like sur‟eau were not available, and not distributed through
mass programmes like they were in Conakry and as a result the mass media
campaigns were not available. This will explain why so few households had a bottle
of chlorine available and why an even smaller number of households were found to
have free chlorine in their drinking water, as compared to those in Conakry.
In the case of Conakry we could argue whether there is an actual need to promote
chlorine products as the quality of the drinking water used by all households was
excellent. In Bissau, many households still relied on shallow ground water, either
from wells or from hand pumps, for their drinking water. Both sources were found to
be of much poorer quality than tap water in Bissau.
Of concern is the fact that good quality drinking water at the source in Conakry and
Bissau did not result in good quality drinking water in the household. Both cities
showed much higher TTC counts in the household as compared with the source
which indicates considerable in-house contamination as a result of poor hygiene and
poor household water storage facilities. This would suggest that a greater focus
needs to be put on promoting household hygiene and safe water storage. Especially
in Conakry, hand washing practices seemed to be quite poor with only 7% of the
households reporting the use of soap for hand washing within the past 48 hours.
The much higher levels of hand washing with soap in Bissau come as a surprise, and
can‟t easily be explained, as they are much higher than levels reported in other
countries. Soap availability was high in both countries, though these do hide the fact
that this was multiple purpose soap that was used predominantly for household
chores and in addition for hand washing. It would be interesting to see if the cholera
messages and high reported hand washing with soap are retained over a longer
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period of time or whether these were simply the result of a very recent visit by one
of the cholera teams.
Chlorination of the wells, a method of prevention employed in Conakry was
warranted given the layout of many neighbourhoods where wells are directly
“downstream” of pit latrines. However chlorination of wells does not ensure that
water quality is maintained up until the point of consumption. The household water
quality data of both Bissau and Conakry suggest contamination of household
drinking water. Drinking water, as previously mentioned can become contaminated
during storage within the house however it can also become contaminated during
collection and transport. Therefore if well chlorination is to be effective, it must be
accompanied with the promotion of hygienic water handling practices. For instance,
buckets used to abstract water from wells should be kept indoors and above ground
level or household water should be stored out of reach from children and animals
and kept covered. Another issue that was raised with respect to well chlorination is
the fact that is not a financially sustainable intervention. As was previously
mentioned, households were unwilling to pay for chlorine refills; furthermore the
taste of chlorinated well water was a deterrent. Well chlorination is likely to be a
futile venture if people revert to other sources of drinking water that may be
contaminated.
With respect to the number of cholera prevention messages reproduced, there is a
remarkable difference between countries; households in Bissau had greater
knowledge in comparison with households in Conakry. It is hard to judge whether
these differences are the result of a different approach, past exposure to a cholera
epidemic or simply because the time between message and evaluation was much
shorter in Bissau than in Conakry. In addition, little is known about the knowledge of
the population prior to the intervention as no baseline data were available; no
research had been conducted. However, the intensity and time spent with each
individual household, the method used in Bissau as part of the outreach, is likely to
result in a better understanding of cholera, its transmission and control, than the
half hour teaching sessions that were conducted for roughly 20 households at a
time, in Conakry. In the Bissau approach, people could ask their own questions and
health education was tailored to the individual, which would have resulted in a better
uptake, and is a likely explanation for the strong differences between the two
countries.
Campaigns to increase awareness and encourage behaviour change are most likely
to be effective when they are designed on the basis of formative research, to ensure
that the target behaviour is relevant and feasible, the motivating factor appropriate,
the language and images comprehensible, the communication channel suitable for
the target audience, and so on. The process and its benefits are outlined, for
example, in Section 2 of The Hand washing Handbook34. However, during our field
work and key informant interviews, we found no indication in either country that any
formative research had been carried out. For instance, in Conakry, men were invited
to attend a health education sessions, even though most of the messages promoted
were related to tasks carried out by women such as the collection of water.
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Additionally, neither the literacy nor the language of the target population was
considered when the educational folder was designed in Conakry; 70% of those who
attended were illiterate. Although images were used and were moderately helpful,
almost 50% of attendants could not properly decipher the meaning of the picture.
Conclusion
The LSHTM aimed to assess whether the WASH activities undertaken had resulted in
a better understanding of the risk factors and transmission routes of cholera among
those at risk and whether this better understanding had resulted in an improvement
in water quality, sanitation and hygiene in those households and neighbourhoods
affected by the cholera epidemic. The lack of baseline data for both countries prior
to the interventions means that it is hard to judge if, and what kind of improved
understanding, or if currently practiced hygiene or sanitation methods have occurred
as a result of recently undertaken activities.
The impact in Guinea-Bissau is hard to assess as all chosen areas have been
targeted during recently conducted cholera prevention and control activities. With a
very high self reported hand washing with soap prevalence and high a number of
cholera prevention messages retained, it is easy to argue that the door-to-door
sensitization in Guinea-Bissau has had an impressive impact. However, it is unclear
whether self reported hand washing with soap is a true reflection of actual practices,
especially as only in a limited number of latrines soap was found to be available. The
presence of bleach in the household was also very low and only in 22 households
free chlorine was detected in drinking water. Sanitation coverage in the city of
Bissau was high but in Biombo and Bubaque over 40% of the population still
practiced open defecation and this was not addressed by any of the organizations
involved. The different programmes seem to have had no impact on the availability
of ORS in the household as less than 10% of all households had ORS available in the
household.
Although no baseline data was available in Guinea-Conakry areas with and without
recent intervention could be compared. Based on this comparison one would argue
that the interventions have had little impact. The number of messages retained in
ACF areas was only nominally higher and only sur‟eau ownership and levels of free
chlorine in these areas were significantly higher when compared to areas that were
not part of ACF activities. On the other hand the availability of soap in toilets and
safe water storage practices in non ACF households was higher when compared to
ACF households. The prevalence of hand washing with soap was found to be low in
all communities and with on average one of the cholera prevention and control
messages retained by the population at risk one would suggest that health education
in Conakry has had little to no impact.
It is clear that cholera control and prevention programmes in Guinea-Bissau and
Guinea-Conakry are hampered by the absence of reliable epidemiological data, risk
maps and information on the main transmission routes in past outbreaks. It is
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therefore impossible to evaluate whether the control efforts in both countries have
targeted the right communities, focussed on the right interventions, or addressed
the relative importance of each pathway of transmission sufficiently. At first and,
foremost there is therefore a need to build epidemiological and microbiological
(research) capacity to better understand the transmission of cholera within the
context of Guinea-Bissau and Guinea-Conakry. The risk map developed by the
University of Becancon is a good start, and will, hopefully in the future, provide and
effective tool to target interventions in the communities at greatest risk.
The water supply, sanitation and hygiene situation in both countries facilitates the
easy transmission of diarrhoeal disease (including cholera) and in order to fight
endemic and epidemic cholera long term planning and investments are needed. The
literature review conducted for this assignment revealed a focus on short term water
quality interventions in past cholera control and prevention programmes, with little
to no attention paid to improvements in water availability, sanitation and hygiene
behaviour change. The programmes implemented in Guinea-Bissau and GuineaConakry have suffered from similar deficiencies. The studies on well chlorination
presented in chapter 1 of this report have all raised issues on consumer
acceptability, cost, dose and long term sustainability, however, none of these issues
were addressed when well chlorination was adopted as an intervention in Conakry,
and as a result this activity was bound to fail, and unless particular wells are
associated with cholera outbreaks, well chlorination should not be implemented in
Guinea-Bissau and Guinea-Conakry.
The surveys have further shown that soap was available in all households and no
significant difference was detected between those households that had received a
piece of soap from a NGO or agency, or those that had to buy it themselves. Nor
was a relationship detected between the free distribution of soap and higher hand
washing with soap rates. The free distribution of sur‟eau meant that all households
owned a bottle, however only a borderline significant difference in its use was
detected with those households that had to buy it themselves.
It is therefore clear that the free provision of sur‟eau and soap will not automatically
lead to higher rates of hand washing with soap or cleaner drinking water and
vegetables. As stressed, and also shown by past cholera control and prevention
programmes, sustainable use of disinfection products and hand washing with soap
can only be achieved by understanding why people practice or not practices certain
behaviours and what could motivate people to change these behaviours. There is
therefore and urgent need to conduct more detailed formative hygiene research
which can help guide future intervention programmes, while at the same time a
question is raised whether the free distribution of bleach and soap is warranted.
Given the scope and timeframe of the funding provided, the different organizations
have (understandably) focussed on rapid and short term interventions, whereas long
term improvements in water supply, sanitation and hygiene behaviour are needed.
The almost exclusive focus on epidemic cholera seems to have created a situation
where people will only wash vegetables, or add sur‟eau to water when the cholera
season is upon them, or the first cholera cases are reported. This is likely to be
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unsustainable and ignores the fact that endemic diarrhoeal disease is on an annual
basis responsible for a higher mortality and morbidity than epidemic cholera.
Recommendations
In order prevent and control cholera outbreaks in Guinea-Bissau and GuineaConakry, long term and short term strategies need to be developed. The short term
strategy would focus on how to prevent the rapid spread of cholera when the first
case is detected, while the long term strategy would aim to eradicate cholera from
Guinea-Bissau and Guinea-Conakry.
In order to help guide both the short term and long strategies a better
understanding of current water supply, sanitation and hygiene practices is needed.
Especially, detail is here needed on the reasons why certain high risk activities are
undertaken, or why preventive measures are not adopted and what could motivate
individuals to adopt these desired practices. Although, this report provides a first
baseline, lack of time meant that no direct observations or detailed interviews by a
social scientist could be conducted. We recommend the following to guide long term
and short term strategies
 Conduct detailed WASH surveys before and following any intervention, by
following the minimum set of evaluation guidelines set out by the WHO‟s
MEP5 so that the successes (and failures) of an intervention can be monitored
and lessons learn can be applied to future interventions
 Conduct formative research before any intervention is planned so that
messages and interventions can be tested and tailored to the population at
risk

Short term strategy

The priority during a cholera outbreak should be to improve the hygiene and water
supply situation in the neighbourhood of the first case(s), we recommend the
following:
 To stress the importance of hand washing with soap as a control measure for
cholera, and the free distribution of an exclusive hand soap to those
households in the affected neighbourhoods
 Inclusion of those responsible for water provision (tanker trucks etc) into the
cholera working groups so that the rapid provision of sufficient clean water,
through tanker trucks or emergency bladders to all households in areas
affected by cholera can be guaranteed
 To stress the importance of food hygiene, through the promotion of hygienic
food preparation methods and the proper cooking of food
 Disinfection of the household, latrine and public well of the cholera case(s)
It is here important to stress that clear messages should be presented to those that
are the key responsible ones for water collection and food preparation, which in the
case of Guinea-Bissau and Guinea-Conakry will be predominantly women. The doorto-door strategy adopted in Guinea-Bissau was found to be highly effective, as it
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allowed as much time as was needed to explain how cholera was transmitted and
could be prevented. TV, radio, newspapers and posters can be additional very
effective tools in conveying messages as was shown in the Bubaque, Kindia and
Conakry, however it is important to that before message or posters are produced
that one knows who the audience is and what language the audience will best
understand.

Long term strategy

In order to eradicate cholera from Guinea-Bissau and Guinea-Conakry, lasting
improvements in the water supply, sanitation and hygiene situation at municipal
level need to be implemented. In addition, a better understanding of the cholera
reservoir and which environmental conditions (rainfall, sea temperature, and algae
blooms) trigger epidemic outbreaks is needed as it is remains unclear what the
dominant modes of transmission are. We therefore recommend the following:
 Identification of bottle necks, at policy and implementation level, that hamper
the provision of: sufficient clean water, basic sanitation and waste
management to communities at risk of cholera and diarrrhoeal disease
 Provision of sufficient clean water and toilet blocks at local markets
 Development of a diarrhoeal disease control strategy and programme, of
which cholera prevention and control is one component
 Inclusion of staff with experience in implementing WASH interventions in
implementation teams
 Strengthen local municipalities and grass root and youth organizations, by
providing them with WASH and formative research trainings
 To built and strengthen laboratory capacity in the identification of V. cholera
in excreta, food and water samples
 To built and strengthen (regional) research capacity in the field of cholera and
diarrhoeal disease epidemiology
 The promotion of regional initiatives on cholera prevention and control
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Annex 1
LONDON SCHOOL OF HYGIENE & TROPICAL MEDICINE
UNICEF WASH Review Guinea-Bissau
Bairro:____________________
Data:

/

/

Cidade:_________________________
___

HH ID#:

Encontrar com o chefe da familia. Apresentar-se e pedir que lhe seja permitido fazer uns questionarios
sobre as ameaças de perigo à saude.
Apresentar-se da seguinte forma:
Eu sou........, trabalho para a Universidade de Londres num projecto de pesquisa sobre o melhoramento
da qualidade da agua, o saneamento e a higiene.
Gostaria de vos colocar algumas perguntas. Isto tomar-vos-a qualquer coisa como trinta minutos.
Podemos começar?
1.0

Informação sobre o agregado familiar
Nome da família:

Grupo étnico:

1.1

HH

Quantas pessoas fazem parte do teu
agregado familiar?

1.2

HH_C

Quantos deles têm a idade inferior à 5
anos?

1.3

HH_R

Quantos quartos tem a tua casa?

1.4

HH_OW
N

És proprietário da casa onde morras?

1.5

HH_PR
OF

1.6
2.0

Qual é a profissão do chefe do agregado
familiar?

Papel................................................................1
Balanta............................................................2
Bijagos............................................................3
Fula.................................................................4
Mandinga........................................................5
Manjaco............................................................6
Mancanha.......................................................7
Outro: (Especificar)________________

Não …………..……………………...….0
Sim …………………………………...…1
Desempregado ......…………………...….0
Pescador......…………………………...…1
Trabalhador não qualificado……........…....2
Agricultor....…………………………...…3
Condutor………………………………...4
Funcionário público ……………………..5
Pedreiro..........................................................6
Mecanico.......................................................7
Outro: (Especificar)________________

HH_ED
Quantos anos andastes na escola?
U
Água de consumo
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2.1

DW

2.2

DDW

2.3

Quanto tempo se perde, andando de casa
para o lugar onde se apanha a água de
beber? (em minutos)
Consegues sempre apanhar uma quantidade
suficiente de água para a sua família?
Porque não consegues sempre apanhar uma
quantidade suficiente de água?

2.4

2.5

Onde apanhas a tua agua de beber?

DW_T

2.6

DW_TW

2.7

DW_TW
N

Tratas a água de consumo antes de a beber?

Porque tratas a agua que bebes?

Porque não tratas a agua que bebes?

Podes me mostrar como é que reservas a
água que o teu agregado familiar bebe?

2.8

DW_S

2.9

DW_Q

Pedir que seja permitido testar a água para
ver se tem a lixívia ou não

2.10

BW

Onde apanhas agua para o banho ou lavar
as roupas?

2.11

BW_D

3.0

Saneamento

Fonte……....….………………..……...…1
Bomba manual...……………………...….2
Torneira......…………………………...…3
Garrafa ou sacos de plástico.....…………..4
Outros: (especificar)__________________

Não………..……….........................……....0
Sim.…………………………………...…1
Muitas pessoas na bicha/longo tempo de
espera……………………………………1
Fonte de água secado…………………….2
Torneira não funciona todos os dias….......3
Durante a época da seca…………………4
Outro: (especificar)__________________
Não...……………………………………0
Ferver………….……………………...…1
Filtrar com pano…………………………2
Lixívia….………………………………...3
Permitir que se repouse…...……...……....4
Outro: (especificar)__________________
Protecção contra a cólera..……………….0
Por razões de segurança/ evitar doença….1
Melhorar o sabor………………………...2
Melhorar a aparência...…………………..3
Melhorar o cheiro.........………………….4
Outro: (especificar)__________________
A água é boa/não causa doença ..................1
Leva muito tempo ….....…………………2
É muito caro..........……………………….3
Faz a água ficar com cheiro/ mau sabor.....4
Outro: (especificar)__________________
Não há água em casa….…………...….….0
Depósito de água descoberta…..……....…1
Depósito de água coberto com pano......…2
Depósito de água com tampa…..……...…3
Depósito de água com tampa e torneira….4
Presença de lixívia.…………………...….0
Ausência de lixivia:_______________mg/l
Lagoa/ Rios.....…...…………………...….0
Fonte…....……..……………………...…1
Bomba manual...……………………...….2
Torneira.....…………………………....…3
Outro: (especificar)__________________

Quanto tempo se perde, andando de casa
para o lugar onde se apanha a água do
consumo?
(em minutes)
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->2.5

->2.7

}
}
}2.8
}
}
}

3.1

LAT

Tem latrina em casa /na vizinhança?

3.2

LAT_P

Para onde é que as pessoas vão quando tem
necessidade?

3.3

Aonde é que normalmente as criancas
menores de 4 anos de idade fazem as
necessidades?

3.4

Pedir que seja permitido ver a latrina
Consegue-se ver restos de fezes no chão da
latrina?
Torneira/ balde/ tanque/ barril/ outro?

3.5

LAT_F

3.6

LAT_WA

3.7

LAT_SO

Vê-se sabão perto ou dentro da latrina?

3.8

LAT_SW

O sabão está húmido?

Não .……..……….........................……....0
Sim …………………………………...…1
Praia/matas …………....................……....0
Casa de banho publico…………………...1
Latrina para a vizinhança ……..…………2
Latrinas...........................................................1
Qualquer lugar..............................................2
Bacia de cama...............................................3
Outro: (especificar)__________________
Latrina fora (sem cobertura).........................1
Latrina fora coberta e com porta.................2
Latrina dentro com foça separada...............3
Não ………..………..........................…….0
Sim ……………………………………...1
Não..……..……….........................………0
Sim ……………………………………...1
Não……..………...........................………0
Sim …….…………………...…………...1
Não ……..……….........................………0
Sim ……………………………………...1
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->3.2
->3.3

->4.0
->3.7

4.0
4.1

Uso de sabão, lavagem das mãos
SOAP

Tem sabão hoje na sua casa?

Não..……………………………..…...….0
Sim …………………………………...…1

4.2

T_SOAP

Podias, por favor, me trazer o teu sabão?

Não…...…….………………..............…...0
Sabão usado para muitas coisas.........….…1
Sabão ainda não desembrulhado/novo.….2
Sabão só para a lavagem das mãos...…...…3

4.3

SOAP_U

Tens usado o sabão hoje ou ontem?

Não……………………..…………...….0
Sim…………………………………...…1

Para que propósito usastes o sabão?
4.4

4.4.1
4.4.1

Perguntar ao inquerido se usou o sabão hoje ou ontem, se usar para que propósito o usou.
Após cada resposta dada, insista perguntando «fez mais outra coisa?»
Procure não mencionar a actividade. Vê se foi mencionado ou não pela pessoa a ser inquerida.
Se a pessoa inquerida dizer que usou o sabão para lavar as mãos, pergunte porque se optou por lavar as mãos.
WDISHE
Lavar as loiças
S
WCLOT
Lavar as roupas
H




4.4.2

BATH

Banho /banhar as crianças



4.4.3

BATH_C

Limpar a casa/limpar o chão



4.4.4

WC_BO
T

Lavar a nádega da criança



Lavar as mãos das crianças



4.4.5
4.4.6
4.4.7
4.4.8
4.4.9
4.4.10
4.4.11

WC_HA
N
W_HDE
F
W_HCL
W_HFE
D
W_HFO
D
W_HEA
T
W_OTH

Lavar as próprias mãos depois de fazer a
necessidade
Lavar as próprias mãos após ter cuidado da
higiene da criança
Lavar as próprias mãos antes de dar a
criança de comer
Lavar as próprias mãos antes de preparar a
comida






Lavar as mãos antes de comer



Outro: (especificar)__________________
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->5.0

5.0

Saúde
Qual é o maior problema de saúde na tua
família?

Não há problemas de saúde …...……...…0
Há pouca …..………………………...….1
Paludismo …………….……………...…2
Diarreia ………………..…..……………3
Cólera …………………………………..4
Outro: (especificar)__________________

5.1

HP

5.2

Podias me explicar como é que se contrai a cólera?
Após cada resposta, insista perguntando «mais algo?»
Procure não mencionar qualquer actividade. Vê se foi ou não mencionado pela pessoa inquerida.

5.2.1

COL_D
W

5.2.2

COL_F

5.2.3

COL_FL

A partir das moscas



5.2.4

COL_H
W

A partir de mãos sujas/não lavar as mãos



5.2.5

COL_DP

A partir do contacto com a pessoa com
cólera /pessoa morta com cólera



5.2.6

COL_LA
T

A partir de uma latrina suja



5.2.7

COL_BH

Mau habito de higiene/casa ou vizinhança
em ma condições de higiene



5.2.8

COL_BS

A partir de mau cheiro



5.2.9

COL_D
K

Não sei



5.2.10

COL_G

Vontade de Deus



5.2.11

COL_O

Outro__________________________



5.3

Como é que se pode proteger-se da cólera?
Para cada resposta recebida, insista perguntando ‘mais algo? ’
Procure não especificar qualquer actividade. Vê se foi ou não mencionado pela pessoa.

5.3.0
5.3.1
5.3.2

PROT_D
K
PROT_S
D
PROT_H
W

A partir da água de (lagoa, fonte) beber que
não foi fervida ou tratada devidamente
A partir dos alimentos crus, comida não
cozinhada, legumes ou comida
contaminada pelas moscas ou mãos sujas




Não sei



Tratar a água de beber com a lixívia ou
ferve-la



Lavar as mãos com sabão:
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5.3.2.1

Após ter usado a latrina



5.3.2.2

Antes de comer



5.3.2.3

Antes de preparar a comida



5.3.2.4

Depois de limpar a nádega da criança



5.3.2.5

Antes de dar de comer a criança



5.3.3

PROT_F

Lavar os alimentos com água limpa



5.3.4

PROT_O

Queimar o lixo



5.3.5

PROT_D
P

Evitar o contacto com pessoas mortas



5.4

PROT_M

Donde aprendestes as medidas de
prevenção contra a cólera?

6.0

Lixívia

6.1

SD

Tem lixívia em sua casa hoje?

6.2

SD_P

Como conseguiu a lixívia?

6.3

SD_U

Usas a lixívia para quê?

6.4

SD_U

Podias me falar da quantidade que usas
para a agua que bebes (3 gotas por litro de
agua da fonte ou 1 gota por litro da agua da
torneira)

6.5

SD_HL

Para quanto tempo é que a lixívia protege a
água?

6.6

SD_A

Quando é que metes a lixívia na agua que
bebes?

Com os meus pais ……………………0
Na escola ....………………………...….1
Com a visita dos jovens…...………….......2
Com uma ONG...........................................3
Com a rádio ...……………..………..…4
Com o centro da saúde ..………………..5
Outro: (especificar)__________________

Não...………………………………...….0
Sim …………………………………...…1
Comprei-a eu mesma.…………….……..0
Recebi-a de uma ONG.……….........……1
Outro: (especificar)__________________
Para tratar a agua……………..………….1
Para a limpeza da casa…………………...2
Para lavar as roupas……………………...3
Para lavar as loiças……………………….4
Para lavar os alimentos…………………..5
Outro: (especificar)__________________
Dosagem muito alta.….…..……........……1
Dosagem muito baixa.......…...……...……2
Não tem a certeza sobre a quantidade a
usar ……………………………...…...…3
Usa a dosagem correcta …………………4

Nunca....…..…...…….…………………..0
Quando houver…….....……….........……1
Quando alguém ficar doente ..……...……2
Durante a época da chuva………..…...…3
Sempre...……………………………...…4
Outro: (especificar)__________________
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6.7

SD_AN

7.0

Oralite

7.1

ORS

7.2

ORS_P

Porque não tens a lixívia na tua casa?

Tens oralite em casa hoje?

Como é que conseguiste tê-la?

7.3

ORS_U

Podias me mostrar como é que se usa?

7.4

ORS_W

Quando é que usas a oralite?

7.5

ORS_AN

Porque não tens a oralite em tua casa?

Não preciso dela …….…………………..0
É muito caro .……........……….........……1
Não gosto do sabor ..…......………...……2
Não gosto do cheiro..…...………..…...…3
Ninguém me ofereceu a garrafa.……...…4
Acabou... ………………………………..5
Outro: (especificar)__________________

Não...…………………………….…...….0
Sim …………………………………...…1
Comprei-a……...…….…………………..0
Recebi-a de uma ONG .……….........……1
Outro: (especificar)__________________
Não trouxe .…...…….…….……………..0
Não mencionou ferver agua …...........……1
Há pouca água …….….......………...……2
Explicou bem……..………...……………3
Nunca....…..…...…….……………….…..0
Quando alguém tiver a diarreia...........……1
Quando alguém ficar doente ..……...……2
Por causa da cólera …..…………..…....…3
Outro: (especificar)__________________
Não preciso dela …….…………………..0
Muito caro ….……........……….........……1
Não gosto do sabor …........………...……2
Usei-a recentemente ….....………..…...…3
Ninguém me a ofereceu. ……………...…4
Outro: (especificar)__________________

8.0 Funeral
8.1

Fostes para um funeral nos últimos 3
meses?

8.3

Foi um funeral muçulmano?

8.3

Em que actividade participastes durante a
funeral?

Não...………………………….……...….0
Sim …………………………………...…1
Não…...……………………….……...….0
Sim …………………………………...…1

Agradeça a pessoa pelo tempo disponibilizado. E, pergunte se tem qualquer pergunta a colocar em
relação ao inquerito feito.
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Annex 2
LONDON SCHOOL OF HYGIENE & TROPICAL MEDICINE
UNICEF WASH Review Guinea-Conakry
Date:

/

/

Quartier:

Secteur:

HH ID#:

1) RENCONTRER LE CHEF DE COUR/CONCESSION se présenter et demander à questionner un
ménage au hasard
2) PRESENTATIONS AVANT DE COMMENCER: Je suis ……….. et je travaille pour l’Université de
Londres sur une projet de recherche sur l’approvisionnement en eau, assainissement et l’hygiène à…Je
voudrais vous poser des questions. Cela va prendre 30 minutes environ. Etes vous d’accord pour y
répondre ?
1.0

Information sur les maisons d’habitation
Nom du chef de ménage

1.0

OR

Origine

1.1

HH

Combien de personnes habitent la structure
(concession/cour) ?

1.2

HH_C

Combien y a t il d’enfants de moins de 5
ans dans la structure ?

1.3

MEN

1.4

PMEN

1.5

HH_R

1.6

HH_OW
N

Êtes-vous propriétaire de votre maison ?

1.7

HH_PR
OF

Quelle est la profession du chef de ménage
?

1.8
2.0

Soussou………………………………….0
Malinke………………………………….1
Peule…………………………………….2
Kissi……………………………………..3
Toma…………………………………….4
Autre:(Spécifier)_____________________

Combien y a t il de ménages dans la
structure ?
Combien y a-t-il de personnes dans votre
ménage ?
Combien y a-t-il de chambres pour votre
ménage ?
Non…………………………………...…0
Oui …………………………………...…1
Sans activité...……...……..…………...….0
Pêcheur...…………………………...……1
Ouvrier…………………...……………...2
Cultivateur………..…………………...…3
Chauffeur..……………………………....4
Administration..…………………. ……...5
Militaire/police/gendarmerie……………6
Artisan…………………………………..7
Commerçant(e)………………………….8
Autre:(spécifier)_____________________

HH_ED Combien d’années d’étude avez-vous
U
effectué ?
Eau de boisson
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2.1

2.2

2.3

2.4

2.5

DW

Quelle est votre source
d’approvisionnement en eau de boisson?

DDW

Combien de temps mettez-vous de la
source d’approvisionnement jusqu’à votre
maison? (minutes)

DW_T

DW_TW

DW_TW
N

Comment traitez-vous votre eau de
boisson ?

Pourquoi traitez-vous votre eau de
boisson?

Pourquoi ne traitez-vous pas votre eau?

Rivière/Marigot.....…….……………...….0
Puits……....….………………………..…1
Forage………...…………………….. .….2
Pompe (robinet)……..………………...…3
Cuve/vendeur d’eau.…...………………...4
Bouteille ou sachet……...………………..5
Autre:(Spécifier)_____________________

Pas de traitement..………………………0
Faire Bouillir………………...………...…1
Filtrer avec un linge.…...…...……………2
Sur’Eau…………………………………..3
Wata Eau………………………………...4
Eau de javel……………...……..................5
Laisser reposer .………………………....6
Autre:(spécifier)_____________________

->2.5

Contre le choléra.……………………….0
Contre le diarrhée……………………….1
Pour la rendre saine..…..……………..…2
Pour la rendre saine pour les enfants...…..3
Pour la rendre saine pour les malades.…...4
Pour lui donner un bon goût…….……....5
Pour qu’elle soit claire……..……….…….6
Pour qu’elle sente bon……………..……..7
Autre:(spécifier)_____________________
L’eau elle n’est pas polluée ……………..1
Personne ici n’a besoin d’eau traitée……...2
Cela prend du temps…………………….3
C’est coûteux…..………………………..4
Cela donne mauvais goût……..……….....5
Cela donne une mauvaise odeur……..…..6
Autre:( spécifier)____________________
Pas d’eau disponible à la maison…..….….0
Canari/bidon ouvert….……..………...…1
Canari couvert d’un linge ..…………...…2
Canari avec couvercle (assiette, autre) …..3
Bidon+bouchon…………………………4
Bidon +Robinet….…………...………….5
Autre:(spécifier)_____________________
Au sol…………………………………...0
Surélevé (table etc)…………..…………...1
Autre:(spécifier)_____________________

2.6

DW_S

Pouvez-vous me montrer comment vous
conservez votre eau de boisson ?

2.7

DW_P

OBSERVATION
Emplacement du bidon/canari

2.8

ROB

OBSERVATION
Si le bidon avec robinet est utilisé pour le
stockage, comment est il placé ?

Robinet au dessus ……………………….1
Robinet en dessous….…………………...2

2.9

DW_Q

Demander si on peut tester le chlore ?

Pas de chlore.….....…………………...….0
Présence de chlore:_______________mg/l
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2.10

DW_QQ

Si vous avez désinfectez votre eau, quel
produit avez-vous utilisé ?

2.11

DW_LS

Quand avez vous désinfecté votre eau la
dernière fois ?

2.12

BW

Quelle est votre source
d’approvisionnement en eau de douche ?

2.13

BW_D

Combien de temps mettez-vous de la
source d’approvisionnement d’eau de
douche à votre maison? (minutes)

3.0

Sur eau……………………………..……0
HTH….…………………………………1
Eau javele……………………………….2
Wata eau…………………………..….…3
Autre:(spécifier)_____________________
Jamais…………………………………....0
Aujourd’hui...…………………………....1
Hier……………………………………..2
Depuis quelques jours ………………….3
La semaine dernière……………………..4
Je ne sais plus……………...…………….5
Autre (spécifier)_____________________
Rivière/Marigot.....…………………...….0
Puits……....….……………………...…1
Forage………...……….……………...….2
Pompe (Robinet)…..…………..……...…3
Cuve/vendeur d’eau.…..………………...4
Bouteille ou sachet……...………………..5
Autre: (spécifier)____________________

Assainissement

3.1

LAT

Combien de latrines avez-vous dans votre
concession?

3.2

LAT_P

Où vont les membres de votre famille ?

3.3

LAT_CH

Où vont les enfants de moins de 5 ans ?

3.4

LAT_C

OBSERVATION
Demander si vous pouvez voir la latrine

3.5

LAT_F

OBSERVATION
Il y a excréments sur la dalle de latrine ?

3.6

LAT_W

OBSERVATION
Où se déversent les eaux sales ou
excréments/urines ?

3.7

LAT_WA

OBSERVATION
Y a t il de l’eau de lavage proche de la

0…. ….…..………..........................…….....0
1……………………………………...….1
2…………………………………………2
Plage/champ de défécation.............……....0
Latrine publique.………………………...1
Latrine commune avec d’autres familles...2
Latrine dans votre concession……...……0
N’importe où ………………………..….1
Latrine publique………………………....2
Latrine commune avec d’autre familles….3
Pot……………………………………...4
Autre:(spécifier)_____________________
Pas de toit/pas de porte………..………...0
Pas de toit…..….………………...…....….1
Pas de porte….…………………………..2
La porte ne se ferme pas………………....3
Bonne condition………………………....4
Autre: (spécifier)_____________________
Non ……………….........................………0
Oui ……………………………………...1
Dans la rue/place publique…..………….0
Dans la fosse……………….……..……..1
Dans le conduit commune…...…………..2
Dans le marigot/source d’eau……………3
Autre: (spécifier)_____________________
Non…..…..……….........................………0
Oui ……………………………………...1
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latrine ?
3.8

LAT_SO

3.9

LAT_SW

4.0
4.1

OBSERVATION
Y a t il un savon a côté de la latrine ?
OBSERVATION
Le savon est-il humide ?

Non..……..……….........................………0
Oui ……………………………………...1
Non..……..……….........................………0
Oui……………………………………...1

Lavage des mains
SOAP

Avez-vous du savon chez vous
aujourd’hui?

Non…..………………………….…...….0
Oui …………………………………...…1

4.2

T_SOAP

Vous pouvez m’envoyer votre savon?

Pas envoyé….....…….…………..………..0
Lessive…………....….……….........…….1
Savon dans le paquet/neuf........…...……..2
Savon vite envoyé et utilisé……….…...…3

4.3

SOAP_U

Avez-vous utilisé le savon aujourd’hui?

Non…….…………………………...…..0
Oui …………………………………...…1

Si vous avez utilisé du savon aujourd’hui, qu’avez-vous fait avec ?

4.4

->4.0
->3.9

Après chaque réponse, demander s’il n’y a « rien d’autre ?» « mais encore ? » « quoi d’autre ? » etc.
EN POSANT LA QUESTION NE PAS SPECIFIER UNE ACTIVITE MAIS ATTENDRE QUE
LA PERSONNE DONNE SON EXPLICATION
Noter les réponses données
Si l’enquêté(e) utilise du savon pour le lavage de main demander pourquoi ils se lavent les mains ?
1

__________________________________

2

__________________________________

3

__________________________________

4

__________________________________

5

__________________________________
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5.0

5.1

Health

HP

Quel est le problème principal de santé de
votre ménage?

Pas de gros problèmes………………...…0
Sous alimentation...…………………...….1
Paludisme……...……………………...…2
Diarrhée/dysenterie..…..……………...…3
Choléra…………………………………..4
Autre:(spécifier)_____________________

Qu’est ce qui provoque la diarrhée?
5.2

Après chaque réponse, demander s’il n’y a « rien d’autre ?» « mais encore ? » « quoi d’autre ? » etc.
EN POSANT LA QUESTION NE PAS SPECIFIER UNE ACTIVITE MAIS ATTENDRE QUE
LA PERSONNE DONNE SON EXPLICATION
Noter les réponses données
__________________________________________

_________________________________

__________________________________________

_________________________________

__________________________________________

__________________________________
__

Savez vous comment attrape –t-on le choléra?
5.3

Après chaque réponse, demander s’il n’y a « rien d’autre ?» « mais encore ? » « quoi d’autre ? » etc.
EN POSANT LA QUESTION NE PAS SPECIFIER UNE ACTIVITE MAIS ATTENDRE QUE
LA PERSONNE DONNE SON EXPLICATION
Noter les réponses données
________________________________________

_________________________________

__________________________________________

_________________________________

________________________________________

__________________________________
__

Comment vous protégez vous contre le choléra?
5.4

Après chaque réponse, demander s’il n’y a « rien d’autre ?» « mais encore ? » « quoi d’autre ? » etc.
EN POSANT LA QUESTION NE PAS SPECIFIER UNE ACTIVITE MAIS ATTENDRE QUE
LA PERSONNE DONNE SON EXPLICATION
Noter les réponses données
___________________________________________
_
___________________________________________
_
________________________________________

__________________________________
___
__________________________________
___
__________________________________
___
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5.5

6.0

PROT_M

Comment avez-vous appris à vous protéger
du choléra?

Mes parents me l’ont dit…………………0
A l’école.…...………………………...….1
A travers la croix rouge..…………….......2
A travers ACF..…………..……………...3
A travers la radio.…………..……………4
A travers la tv…..………………………..5
A travers un centre de santé.……………..6
Autre:_____________________________

ACF KIT

6.1

AM

Avez-vous participé à une session de
formation d’ACF/Croix Rouge

Non…..…..……….........................………0
Oui ……………………………………...1

->6.2
->6.3

6.2

OAM

Quelqu’un d’autre de votre famille a-t-il
participé à une session de formation ?

Non…..…..……….........................………0
Oui ……………………………………...1

>6.12

6.3

RK

Avez-vous reçu un kit d’ACF ?

Non…..…..……….........................………0
Oui ……………………………………...1

>6.7

6.4

RKM

Combien de ménages ont-ils reçu le kit
dans votre concession/cour ?

6.5

WK

Quand avez-vous reçu ce kit ?

6.6

IK

Qu’avez-vous reçu dans ce kit ?

6.7

IKFM

Qu’avez-vous reçu de la part du chef de
famille ?

6.8

SIK

OBSERVATION
Pouvez-vous me montrer ce qui reste de
votre kit ?

6.9

GK

Avez-vous donné une partie du kit à
d’autres personnes de votre famille ?

6.10

LF

Pouvez-vous me lire une partie des
messages du dépliant ?

Date approximative :
Nombre de savons…………………….
Nombre de bouteille de Sur Eau………
Bidon………………………………….
Robinet……………………………….
Dépliant ………………………………
Nombre de savons……………....…….
Nombre de bouteille de Sur Eau………
Bidon………………………………….
Robinet……………………………….
Dépliant ………………………………
Nous partageons ……………………….1
Je n’ai rien reçu …….…………………..2
Nombre de savons………….…..…….
Nombre de bouteille de Sur Eau………
Bidon………………………………….
Robinet………………………………..
Dépliant ………………………………
Nombre de savons……………...…….
Nombre de bouteille de Sur Eau………
Bidon………………………………….
Robinet………………………….…….
Dépliant ………………………………
Je n’ai plus le dépliant………….………....0
Je ne sais pas lire…………...…………….1
Lecture sans problème..…………………2
Autre: (spécifier)_____________________
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6.11

LFE

Pouvez-vous m’expliquer ce que signifient
les images du dépliant ?

6.12

SDH

Avez vous du Sur’eau à la maison ?

SD

Pour quelle activité utilisez vous le sur’eau
?

6.14

SD_U

Pouvez vous me montrer comment vous
l’utilisez ?

6.15

SD_HL

Savez vous pendant combien de temps
Sur’eau protége votre eau?

6.13

6.16

SD_A

Si le robinet n’est pas utilisé, quelles en sont
les raisons ?

6.17

6.18

7.0
7.1

7.2

A quelle occasion utilisez-vous le sur’eau?

SD_AN

Pourquoi n’avez-vous pas de Sur’eau chez
vous?

Je n’ai plus le dépliant…………….............0
Je ne peux pas …………………………..1
Explication partielle des images …………2
Explication correcte des images ....….....…3
Autre:(spécifier)_____________________
Non…..…..……….........................………0
Oui ……………………………………...1

>6.18

Traitement de l’eau potable….……….….0
Nettoyage de la maison..…………...…….1
Lavage des légumes/fruits……………..2
Faire la vaisselle………………………….3
Faire la lessive…………………………...4
Autre: (spécifier)_____________________
Sur dosage…......….…..…….............……1
Sous dosage..………….......………...……2
Ne sais pas comment l’utiliser……........…3
Appliquer le bon dosage…………..……..4

Jamais….…..…...…….…………………..0
Quand il y a du choléra.....…........…….…1
Quand quelqu’un est malade..………...…2
Pendant la saison des pluies…..…..…...…3
Chaque jour…………………………...…4
Autre: (spécifier)_____________________
Cassé /fuite………………...……………1
Ne sais pas………………………………2
Le débit est trop faible…………………...3
Autre: (spécifier )______________
Pas besoin……...…….…………………..0
Très coûteux..……........……….........……1
Je n’aime pas le goût.............………...……2
Je n’aime pas l’odeur...………...…..…...…3
Personne ne m’en a donné…………….…4
Tout a été utilisé …………………….…..5
Autre (spécifier)_____________________

SRO
ORS

ORS_P

Avez-vous de l’ORASEL dans votre
maison aujourd’hui?

Non….………..……………………...….0
Oui …………………………………...…1

Comment vous l’avez eu?

Acheté………………….………………..0
Reçu de la Croix Rouge......………...……1
Reçu de Unicef….………………..…...…2
Autre: (spécifier)_____________________
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7.3

ORS_U

Pouvez me dire comment il faut le
préparer ?

7.4

ORS_W

Si vous avez déjà utilisé de l’ORASEL, à
quel moment l’avez-vous utilisé ?

7.5

ORS_AN

Pourquoi vous n’avez pas d’ORASEL dans
votre maison?

Ne sait Pas.…...…….…….…..…………1
Pas d’eau bouillie/bouteille/sachet………2
Mauvaises quantités........…….……...……3
Explication convenable....……..…………4
Jamais….…..…...…….…………………0
Quand il y a du choléra.....………......……1
Quand quelqu’un est malade..….……...…2
Pendant la saison des pluies…..…..…...…3
Chaque moment………………….…...…4
Autre: (spécifier)_____________________
Je n’en ai pas besoin….…………………..0
Trop cher...……........………….........……1
Je n’aime pas le goût…......….……...……2
Utilisé récemment...……...………..…...…3
Personne ne m’en a donné....……..…...…4
Autre: (spécifier)_____________________

Please thanks the person for her time and ask her if she has any questions regarding the survey?
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