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Summary
The preparation for and response to cholera epidemics demand a multi-sectoral approach based on
knowledge about the epidemiology of the disease over different dimensions of space and time and involving
actors in charge of access to water, sanitation and hygiene. Following the explosion of sub-regional
epidemics in 2010, the present study aims to propose integrated Health-WASH responses through, on the
one hand, by describing the epidemiology of cholera in the Lake Chad Basin and, on the other hand, by
proposing interventions based on coordinated actions of prevention, preparation and response to cholera
epidemics with the support of all health sector actors as well as those from the domains of water access,
sanitation and hygiene.
The Lake Chad Basin is a unique space in the Sudano-Sahelian climate. The lakeside area and the lake’s
tributaries as well as a marked seasonality structure the agricultural, pastoral and transhumance activities
that take place here. In this essentially rural space, cross-border communication channels attract
commercial activities. Population displacements occur between the several major agglomerations where
dense neighborhoods have structural difficulties with water conveyance and sanitation.
The first cholera epidemics in the Lake Chad Basin were announced in 1971 when the seventh
pandemic spread to West Africa. The year 1991 next marked a turning point with a heightened frequency
of annual epidemics. Our geographical study of the last ten years confirms this tendency and illustrates the
cross-border character of the epidemic processes and their spread.
Our retrospective analysis of risk factors on the regional level allows us to highlight factors linked to
water, sanitation and hygiene. According to data from Cameroon and Nigeria, the presence of open wells
on a large scale is significantly associated with cholera. The local transmission mechanisms are less well
known, but late access to care, combined with population displacements (particularly across borders) and
funeral traditions are factors of vulnerability in the spread of the disease that have been described since the
first epidemics. Our analysis of the epidemiological surveillance system allowed for the proposal of a set of
national and sub-regional focuses for work on early warning systems. Community surveillance and crossborder cooperation are the two major issues.
Based on this analysis, the following recommendations are proposed:
-

-

-

-

-

Establishing cross-border public health collaboration in the Lake Chad Basin to prepare for the
spread of epidemics by targeting epicenters, transmission areas, and high-risk population groups
and practices, through the sharing of information and making the most of available knowledge in
contingency plans and prevention strategies;
Adopting a WASH double-response strategy with emergency rapid response (sword strategy) and
more sustainable development and response initiatives on the mid- to long-term in priority zones
(shield strategy); and
Putting in place a rapid-response and mobile mechanism based on a structured and dynamic
epidemiological analysis based on a system of decentralized early warning surveillance and
typological analysis on the origin of cases;
Taking into account social and human dimensions in the construction of strategies for the fight
against cholera in terms of communication, practicality and the search for solutions, to encourage
the adherence and direct involvement of communities as well as the fine-tuning of a more
appropriate response; and
Developing operational research programs to evaluate, guide and optimize the quality of prevention
and cholera epidemic control programs.
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Introduction
Cholera is an epidemic diarrheic disease provoked by a toxin produced by the Vibrio cholerae bacteria.
This toxin leads to abundant diarrhea whose severe form, in the absence of appropriate treatment, can
bring about death in just a few hours as a consequence of severe dehydration.
This study covers the geographic region of the Lake Chad Basin, an area encompassing parts of Nigeria,
Niger, Chad and Cameroon. The center of this area is a shallow endorheic lake of 22,000 km² and a vast
peripheral wetland affected by the seasonal variation of the hydrological system composed of the rivers
that flow into the Laks Chad basin. This unique area shapes the socio-economic activities of a population of
11 million inhabitants and their commercial trade, under the influence of a north Sudano-Sahelian climate 1.
These geographic characteristics describe the area of cholera epidemic recurrence in which several major
factors, particularly economic activities, demographic change and access to protected and unprotected
water, are the key elements to take into account to understand the epidemic phenomenon. Cameroon and
Nigeria also have a coastal region in the south that is regularly affected by cholera epidemics, but which will
only be treated in a limited way in this work.
Research on national epidemics over the last eight years has highlighted the relative importance of the
Lake Chad Basin geographic area. In 2010, these four countries were affected by one of the most significant
epidemics since the emergence of cholera in the West African region. The extent of this epidemic is
estimated at 58,000 cases and 2,300 deaths in these four countries with a large part of the cases and deaths
occurring in the Basin area. This regional epidemic was the second largest epidemic in the last forty years
ranking behind the 1991 epidemic with 80,600 cases and 9,800 deaths in the four countries. These historical
elements highlight the necessity to describe the areas hit by or affected by recurrent epidemics as well as
the transmission channels of epidemic outbreaks and to carry out a preliminary summary of the potential
transmission channels. The results will be a first step in the analysis of Water, Sanitation and Hygiene
(WASH) responses to promote in the prevention of, preparation and response to cholera epidemics. These
elements must also be analyzed in terms of different temporal scales of urgency in a step towards medium
and long-term responses to cholera epidemics. To create this crosscutting reflection on cholera, it is
necessary to integrate Water, Sanitation and Hygiene (WASH) components that allow for the definition of
targets for operational actions in terms of time, place and persons based on an epidemiology of evidence,
using the parallel of “evidenced-based medicine”. 2
In 2007, the 57th Session of the World Health Organization (WHO) Regional Committee for Africa
officially noted the resurgence of cholera in the African Region of the WHO through resolution
AFR/RC57/R1. The main perspectives were the following: strengthening policies and multisectoral
collaboration (health sectors and technical partners in water supply and sanitation); strengthening food
safety programs, strengthening national preparedness and response plans and capacity building. 3
In June 2010, the review of the 60th regional session analyzed the situation of recurrent epidemics in the
African region of the WHO. In spite of the adoption of the Integrated Disease Surveillance Strategy and
International Health Regulations (2005) 4, the situation of recurrent epidemics remains alarming, in
particular for cholera. Regional and national capacities of detection and reporting delays are still issues.
However, this resolution underlines the importance of inter-country collaboration: “cross-border trade of
epidemiological data and the response to outbreaks”. The example of the fight against meningitis in the
countries of the Lapeyssonie belt is cited: “enhanced surveillance…shar(ing) data on a weekly basis to
monitor trends; intercountry meetings are conducted annually to share experiences, challenges and lessons
learnt. However, intercountry coordinated approaches and comprehensive responses to all potential
epidemics are still inadequate. For instance, cross-border meetings to plan joint activities are not provided

1

The Future is an Ancient Lake. FAO. 2004
2
In Evidence-based medicine the evidence comes from systematic clinical studies, such as controlled randomized double-blind trials, meta-analyses, or possibly transversal studies or well
constructed monitoring studies.
3
http://extranet.who.int/iris/bitstream/123456789/1830/1/AFR-RC57-3.pdf
4
http://www.cdc.gov/idsr/focus/surv_sys_strengthening/tech_guidelines-integrated-diseaseENG.pdf
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for in national preparedness and response plans and are not held on a regular basis.” 5 What could be said
about cholera?
In October 2010, the intercountry Abuja conference on cross-border public health questions represented
aa continuation of this reflection. 6 The Ministers of Health of the four countries of the Lake Chad Basin, as
well as Benin, Equatorial Guinea and the Central African Republic, highlighted the importance of the role of
water, sanitation and hygiene and population movements in the spread of cholera as well as the fact that
public health questions are not restricted to the health sector alone. In the face of specific characteristics of
public health in border zones, the Ministers of Health of each of the countries validated several
propositions:


a common multisectoral initiative for the prevention and management of public health problems
must be promoted, especially through initiatives for the early detection of epidemics and the
improvement of the drinking water supply, hygiene and basic sanitation;



the use of local languages should be considered, in particular, to facilitate community initiatives for
sharing information, as well as education and communication, and;



all of these measures are a part of the reinforcement of surveillance systems and information
sharing with the “World Health Organization and other sub-regional organizations for joint planning,
coordination and response” to epidemics.

After commitments were made, a request to development partners was sent for the designation of focal
points in charge of public health questions in border areas in order to supply technical, financial and
operational support for the planning, monitoring and evaluation of cross-border public health plans.
Following these guidelines, the cluster group approach for Water, Sanitation and Hygiene (WASH) is a
response strategy to the issues in the fight against cholera epidemics in the Lake Chad Basin. The approach
must be based on evidence and field practices, but also be placed in a framework of reflection on the
transnational scale to answer the needs of the countries concerned. Research on the different geographical,
social and environmental parameters of the surroundings must be taken into account by the Health and
WASH components in the analysis of an adapted response model for cholera epidemics.
This study is based on a transversal approach bringing together the health and water, sanitation and
hygiene sectors and is inscribed in the framework of UNICEF’s support for the prevention of and response to
cholera epidemics in the Lake Chad Basin region. This regional study must help to guide responses from the
Water, Sanitation and Hygiene (WASH) sector with the objective of diminishing the impact of water-borne
diseases, including, in particular, cholera epidemics.
This current work was undertaken following recommendations from the workshop “Prevention of
Cholera and Diarrheic diseases in West and Central Africa, towards an integrated strategy of risk reduction
(WHO, UNICEF)” which took place in May 2008 in Dakar. The conclusions of this workshop highlighted the
importance of a mobilization of government and civil society actors and the updating of national early
warning systems in parallel with training of medical and public health personnel. The need for an in-depth
study of epidemics reported by warning systems was also clear since the research being done showed that
the heterogeneity of the spatial distribution of diseases can be key tools in the targeting of response and
prevention actions. This first workshop in Dakar was followed by another in April 2010, also in Dakar, on
making the most of sub-regional experience, with the support of ECHO, OFDA and DFID and the
involvement of numerous partners in operational and implementation research.
This mission report on cholera epidemics in the four countries of the Lake Chad Basin is broken down into
three sections: the first is on the epidemiology of the disease based on a retrospective analysis of the
epidemics of the region; the second is on cholera and access to water, sanitation and hygiene; and the third
treats the surveillance systems in the four countries. After each section, a series of recommendations is

5
http://www.afro.who.int/en/sixtieth-session.html Recurring Epidemics in the WHO African Region: Situation Analysis, Preparedness And Response : Report of the Regional Director
AFR/RC60/9 June,22 2010.
6
The Abuja Commitment on questions of public health in the cross-border regions by the Ministers of Health from the following countries: Benin, Cameroon, Equitorial Guinea, Niger, Nigeria,
Central African Republic and Chad. Monday, October 18, 2010. Document cf. annex.
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presented and proposals for operational implementation are included in the annex. The terms of reference
for the mission and the methodology are also presented in the annexes.
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SECTION I: Cholera epidemiology in the four countries of the
Lake Chad Basin
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On the regional level: the 1970-2003 period
This literature review is presented chronologically describing first the emergence of cholera in the Lake
region then the recurrence of regional epidemics as of 1991 and during the 2003-2010 period.
This general context is shown by the annual evolution of cases and the case fatality ratio over forty years
as represented in Figure 1 (p14). Growth in the impact of epidemics is evident as of 1991, probably linked to
both to real growth in incidence as well as to an improvement in the reporting of cases in a synchronous
manner in the countries concerned as of 1991. We believe, nonetheless, that this historical quantitative
data should be interpreted with care.
Documentary research led to the collection of 83 scientific articles from electronic resources. The
number of articles per country is variable: Cameroon (20), Nigeria (51), Niger (3) and Chad (9). Three
medical doctoral theses were collected in Cameroon and two in Niger from medical schools and the
National Institutes of Public Health. A systematic review of data from the weekly epidemiological report
(WHO) between 1970 and 2010 was also undertaken.

 1970-1974: The spread of cholera into West Africa in the direction of Lake Chad

Cholera appeared in 1970 in West Africa, initially in Guinea Conakry, and then followed two principal
channels in the direction of the countries of the Lake Chad Basin.
The first extension is coastal
From Guinea Conakry, the epidemic followed the coast which is characterized by commercial fishing and
navigation activities in an environment of mangroves and lagoons (Le Viguelloux and Causse 1971). After
Abidjan in Côte d’Ivoire in October and Accra, Ghana and Lomé, Togo in November, the coast of Nigeria was
hit in December 1971 (Lagos) and the epidemic finally reached Cameroon on February 4, 1971 at Douala
(Felix 1971; Wilson 1971; Dutertre, Huet et al. 1972).
The epidemiological data from Nigeria are incomplete but the beginning of the epidemic is clearly
indicated in the extreme southeast of the country, in Lagos, on December 27. In late January, a month later,
the states of Lagos, West and Middle West were hit. A decline in the incidence was observed as of 1973 in
the metropolis of Lagos. We can note that, at a distance of the initial epidemic, a study on a random sample
of the population showed 5/1000 asymptomatic carriers in Lagos between February and April (Wilson
1971).
The spread to the interior of Nigeria was progressive hitting large cities, such as Ibadan situated at the
interior 125 kilometers north of Lagos, during the dry season in January, (Lewis, Francis et al. 1972). Here
and during the first three months of the year, the spread of the urban epidemic was explosive and persisted
in the form of an epidemic plateau during the entire year of 1971 (Adesina 1981; Adesina 1984). The spread
of the epidemic around the city was well documented. The author emphasized the process of transmission
along roads around the city itself and the potential role of weekly markets (Adesina 1984).

13

Figure 1: Histogram by country of cholera cases reported to the WHO by the four countries of the Lake Chad
Basin between 1970 and 2010
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The epidemic wave next moved towards the north and northeast of Nigeria to reach the surrounding
areas of Lake Chad in June. In March and April 1971, the city of Kaduna, in the center of Nigeria, was hit. In
April and May, the Kano region is cited as having been struck by a severe epidemic (Felix 1971). The spread
of the epidemic during this period is not clearly documented: the introduction of cholera into the city of
Kaduna would have been due to a traveler coming from the city of Kano and having been in contact with
people with diarrhea. Taxi drivers and travelers seem to have contributed to the spread of the epidemic
(Hunponu-Wusu 1973).
The second channel is Sahelian
The second epidemic epicenter arose in the Sahelian area in November 1970 in the Mopti region, “the
Malian Venice”, on the Niger River. Le Viguelloux and Causse attribute the appearance of this epicenter to
the commercial trade between the city and the coastal ports of Ghana and Côte d’Ivoire (a sick person
arrived from Abidjan by car on November 19, 1970). Subsequently, the disease spread in a star-shaped
movement from the city, along commercial routes and the Niger River: up the river in the direction of
Bamako and down the river towards Gao (Le Viguelloux and Causse 1971; Felix and Dodin 1981).
Niger was reached very quickly along the Niger River extension via Tillaberi then Niamey. The spread
along the Niger River is not documented in Nigeria and it is not possible to substantiate the link with the
extension towards the north of the coastal epidemic under way in the Gulf of Guinea. In May and June 1971,
the spread of the epidemic in the south of Niger towards Maradi and Zinder is attributed to the extension of
the Kano epicenter to Nigeria (Felix 1971).

In short, the initial spread of cholera took place in geographic territories where water shaped landscapes and human
activities. Different modes of transmission, which were probably overlapping, according to Le Viguelloux, Causse, Félix
and Dodin included:
- person-to-person;
- food-borne (through fresh, prepared or soiled foods); and
- a short environmental cycle of water exposed to fecal matter leading to water contamination in a limited perimeter
(stands, villages, neighborhoods). (Le Viguelloux and Causse 1971; Felix and Dodin 1981).
In general, spread by proximity from an affected zone towards a safe zone is the usual method of geographic
extension.
Epidemic onsets related to the deaths of travelers or funerals are often reported in field observations (risks for those
transporting the body, contamination of the deceased’s personal effects, dirty linens, etc.)
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The arrival of cholera in the Lake Chad Basin
In May 1971, two epidemic epicenters were declared, in Chad at Gelerie (50km East of Lake Chad) and in
Cameroon at Goulfey:
 The spread to the sahelian area around Lake Chad was due to the displacement of a family from
Nigeria on May 25 (region of Diffa and N’Guigmi). Mortality was very high and the spreading of
the disease took place around this epicenter following the routes of the markets in the dry
season. Four weeks later, 6,040 cases were reported including 2,172 deceased (case fatality ratio
= 35%). The villages affected are hard to reach and therefore care was delayed (Lapeyssonie
1971). The role of transportation of bodies and burials is highlighted by different authors
(Lapeyssonie 1971; Felix and Dodin 1981). The epidemic then spread towards Niger to the West.
 For Cameroon, the epidemic arrived at the same time as the ritual and popular celebration of the
Goulfey Sultanate for the circumcision of the son of the Sultan of Kotokos during which 10,000 to
20,000 people traveled to this city of 3,500 inhabitants on May 2 (a multiplication of the
population by seven).
 The first deaths appeared on May 7 and 8 and between May 10 and 20 a total of 758 cases were
reported. Vibrio cholerae serotype Ogama biotype El Tor was isolated on May 9 and the
vaccination of Fort Lamy 7 began immediately (Coulanges and Coulanges 1971; Coulanges and
Coulanges 1972). The authors emphasize the fact that the 700 circumcised children were not
affected, since, according to long-standing custom, they were isolated from external contact
during a period that started two days before the first cases and that lasted throughout the
epidemic. Only water and provisions were brought to them during this time. This isolation from
human contact demonstrates that the food and water vectors were not the predominant
elements of transmission. Human density in precarious conditions and person-to-person
transmission seem to be the key factors of this epidemic episode. The epidemic then moved
towards Makary, then to the capital, Fort Lamy—vaccinated and with only 1% of the total
population affected—and finally along the Logone river to Kim, 80 km south of Bongor and close
to 200 km from the capital (Felix 1971; Sirol, Felix et al. 1971; Dutertre, Huet et al. 1972).
This regional epidemic episode seems to have ended in October 1971, but as of December 1971 sporadic
cases were reported in Yagoua in the Far North Province of Cameroon on the left bank of the Logone river.
In 1972, detailed epidemiological data are partial for Nigeria (1,363 cases) and Niger (362 cases). A
border epidemic was reported in Magaria in the area of the border with Nigeria. In 1972 and 1973, the
majority of cases reported were in the Southeast of Cameroon (respectively 95% and 81% of the cases
reported).
In 1974, after successive years of drought, four epidemic epicenters are described on the outskirts of
Lake Chad and documented in a medical thesis at the Medical School in Yaoundé (see the Box below). This
epidemic took place after an epidemic outbreak in Niger in a border zone with Chad (northwest of the Lake)
and was probably linked to epidemic epicenters in the Northeast and North-Center of Nigeria.
This epidemic affected island areas, then N’Djamena, and followed travel routes situated along rivers in
the rainy season and the edges of Lake Chad. Rural areas experienced 77% of cases (359/464) and 95% of
mortalities (154/162). The isolation of Vibrio cholerae 01 (serotype Ogawa, biotype El Tor) was completed
from the cases of the Kindjara Island on Lake Chad.
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Currently N’Djamena
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In conclusion, poor access to drinking water and to adequate health facilities, in particular in the lakeside
areas (North Cameroon, the Serbewel river epicenter) and geographic isolation during the rainy season are
described as being aggravating factors of the cholera epidemic in the rural area (Adijimi 1975).
At the end of this first sub-section, several characteristics are still current today and must be highlighted
for further reflection:
- The spread of the epidemic is structured by human displacements following the arrival of a healthy
carrier or a case coming from the epidemic area. Commercial activities on the edges of the lake and
along the hydrographic network include the displacements of fishermen and navigation in pirogues.
- The risk of secondary contamination around deaths and funeral ceremonies.
- The inaccessibility of the zone and delayed contingency that encourages the spread of epidemics
(during the 1974 rainy season).

Development of the 1974 Epidemic in the Lake Chad Basin
(According to Abba Liman Adjimi. Medical thesis. À propos du
réveil épidémique du choléra dans la cuvette du Tchad en 1974. Étude
de la surveillance du vibrion cholérique en zone sahélienne. 1975.
Université de Yaoundé I)
In 1974, the cape of the Lake’s Basin is again affected at the end
of the month of March. Four epicenters are described and annotated
with an F for foyer, French for epicenter, on the map to the left: the
islands (FI), the city of N’Djamena (FII), the center of the Serbewel
river (FIII) and the Eastern epicenter (F IV Karal and Alkouk). The
biological confirmation took place from samples taken on the
Kindjeria Islands at the North of the Lake (Vibrio cholerae El Tor
serotype Ogama in March).
The epidemic initially remained limited to the island epicenter (FI)
in the North of the Lake. However, three months later in July 1974, it
reached N’Djamena. A woman, a fish seller of the Kim ethnicity, was
identified as the index case confirmed biologically in N’Djamena. This
woman would have been in contact with the daughter of her
deceased neighbors in a scene of profuse diarrhea.
A large-scale vaccination campaign was conducted by the service
of major endemic diseases as of 1973 in Chari-Baguirmi, Kanem and
the island areas, then successively in the different affected areas.

Geographic progression of the 1974 epidemic episode in the Lake Chad Basin
8

From July to September, cases were recorded in N’Djamena and a vaccination and chemo-prophylaxis program was
established during the third week of the epidemic. The spatial diffusion of the epidemic followed the Logone and Chari
riverbanks towards Kousseri and Maltam in the East, places that are often the sites of exchanges between people, probably
linked to commercial activities, and in Goulfey (index case of N’Djamena via Lake Chad). At the end of August, cases were
reported on the lake’s Halifa peninsula in Nigeria after the arrival of a probable index case from Maiduguri. The epidemic then
spread in September to Chad from Karal (Northeast of the Lake) towards Massakori (healthy carriers arrived from Karal for a
market) and in October to the West towards Souéram-Maïnairi and Oulgo (Nigerian banks of the Bleid).
It is interesting to note that the most affected ethnicity is the Kim whose main activities are fishing and selling fish and
gardenning products on riverbanks.
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 The 1975-1990 Period: The recurrence of epidemics
For the ten years following the first epidemics in the Lake Chad Basin, the majority of cases were
reported to the WHO by Nigeria and Cameroon (Figure 1, p14). There are few scientific referenced
publications during this period. In January 1975, cases were indicated in Niger at Niamey, in Nigeria in the
province of Katsina (around Futua) and in the Western State (Ibadan) in January and April then in November
in the East-Central state.
In 1976 in Nigeria, the areas affected were more numerous than in 1975, and this as of January with the
East-Central, North-Central (Katsina and Zaria provinces), North-Western (Sokoto and Yelwa) and Western
states (Ibadan and Oyo provinces) (WHO 1976). In March, Cameroon reported cases in the department of
Fako and in the state of Sokoto (extension of the epidemic from the East of Nigeria). In October, cases were
reported in Kaduna and in the coastal department of Wouri in Cameroon.
In February 1979, nine states of Nigeria reported cases. In the North of the country, the states of Kaduna
(Katsina province), Bauchi and Plateau were those affected. The other states are situated for the most part
on the coastal strip (WHO 1979). In Cameroon, Douala was reached in early April 1979. In 1981, Maroua and
the Cameroon coast were affected by cholera, as well as the Kano and Borno states of Nigeria (to the north)
and Ondo (to the South), according to the different weekly reports from the World Health Organization.
Between April and July 1982, the city of Katsina in the north of Nigeria was affected by an outbreak. This
outbreak took place after seven years without an epidemic reported, according to the authors, who
consider that this zone is sporadically affected by epidemics (NB: in contradiction with WHO data by states).
This outbreak simultaneously affected three urban neighborhoods (Umoh, Adesiyun et al. 1983). The
duration of the epidemic is probably underestimated considering the epidemic curve, but it is interesting to
note that this epidemic included the co-circulation of several infectious food- and water-borne diseases
[Shigella spp., Salmonella spp., Vibrio cholerae (O1 serotype Ogawa and non-O1)]. In addition, of the nine
well water samples that were taken, all were contaminated by fecal coliforms and different pathogenic
agents (Proteus spp., Shigella spp., Salmonella spp. and Vibrio spp. Non-O1), but none were affected by
Vibrio cholerae O1. A few days before the onset of the epidemic, the city suffered from a cut in the water
supply. A previous study highlighted the proximity of risks of microbiological contamination of water from
traditional wells in these settings (Adesiyun, Adekeye et al. 1983). A study of the causes of infectious
diarrhea conducted in the neighboring state of Sokoto at the extreme Northwest of Nigeria in 1984 and
1985 in a rural area on 914 patients and 985 control cases did not show the presence of Vibrio cholerae in
fecal samples (Osisanya, Daniel et al. 1988). These results partially support the hypothesis of the absence of
circulation of Vibrio cholerae 01 outside of epidemic outbreaks. In July 1990 in Cameroon, the regions of the
Far North (Logone and Chari departments) and of the coast (Wouri department) were declared to be having
epidemics.
Note that the figures reported to the WHO over this period are probably low estimates as shown by, among others, the
statistics reported by Garrigue in Cameroon in the city of Douala (Garrigue, Ndayo et al. 1986). The clear discrepancy
between the high numbers declared by the territories reporting cases and the low total number of cases in the annual
report of the weekly epidemiological statistics is an argument in favor of an underreporting of the real medical impact
of these epidemics.
In 1985, the annual report of the WHO underlines the importance of four factors in the epidemiology of cholera in
West Africa:
- deaths linked to late treatment;
- the nomadic nature of populations in the spreading of the infection;
- the role of droughts and water shortages leading to food insecurity; and
- the spread of the disease furthered by family traditions around the dead (washing the body during shared meals).
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 1991-2003: Increased intensity of epidemics
According to the WHO, the year 1991 in Africa was marked by transmission of an unusual intensity with
groups of populations affected that had been spared up until this time, in particular in the peri-urban areas
(WHO 1992). The WHO reports that the causes of the intensity of this regional 1991 epidemic were poorly
identified but that they could be the combination of drought, population displacement and increasing gaps
in the available access to water and healthcare for the given population density in the urban/peri-urban
zones in constant growth. In 1992 in Africa, the spread of cholera and the potential contagion of outbreaks
through funerals are again cited (WHO 1993).
In Cameroon over this period, only the article by Garrigue about the city of Douala was found after the
document research. No article was referenced for this period on Niger.
In Chad, the 1991 epidemic was documented with having close to 13,915 cases and 1,344 deaths in total
(Vibrio cholerae O1, serotype Ogawa, biotype El Tor isolated in May). The epidemic would have started in
the Northwest of the country, as in 1971 and 1974, with close to 4000 cases in three weeks. The regions
affected were Chari-Baguirmi, Mayo-Kebbi, Lake, Ouddai, Kanem and Batha.
This epidemic had an undeniably regional character and intensity unseen since 1971. This Chadian
episode was concomitant with the North Cameroon epidemic; 1,400 cases and 172 deaths in three months
(Félix 1991). The extension took place in Niger and Nigeria where the epidemic had already reached 11 of 21
states as of July (7674 cases and 990 deaths). The details of the geographic spread of these epidemic
episodes have not been found. This epidemic remains, nonetheless, the most significant of the 20th century
in the region (close to 80,000 cases and 9,800 deaths for a case fatality ratio of 12%). In 1992 and 1993,
epidemics were reported in Nigeria and Cameroon before again finding a regional character as of 1994.
In Chad, between 1991 and 1998, the first cases were systematically reported in the prefectures of ChariBaguirmi and Mayo-Kebbi. The city of N’Djamena was regularly affected during these epidemic episodes.
The authors distinguish between two periods of appearance: i) during the dry season (March-April) with
longer epidemics in general for 1991 and 1997 and ii) at the end of the dry season and the rainy season with
epidemics more limited in time and space for 1994, 1996 and 1998 (Richard, Tosi et al. 1999).
In Chad in 1994, the epidemic reached the cities of N’Djamena and Lere. Note that the inter-epidemic
period was short in 1997 and 1998 in Chad as elsewhere in the province of North Cameroon [data of the
Délégation régionale de la Santé publique (Regional Public Health Delegation)] leading to a return of
different epidemic epicenters as of the first half of 1998 (Richard, Tosi et al. 1999).
In 1996, 6,090 cases and 487 deaths were reported in seven provinces in Cameroon, but 45% of the
cases were in the Far North province alone (onset in mid-May with a case fatality ratio of 10.5%). The
following year, as of early April, the details of the spread of the epidemic in the Far North region of
Cameroon contribute to the hypothesis of a spread along trading routes. Indeed, two geographic regions
were affected (Amadou 1997):
- One to the south: starting from the Kolofata-Mora-Maroua axis and then spreading outward in a star
shape from Maroua to the epicenters of Mokolo and the districts of the Southeast of the region,
particularly to the Chadian border in the districts of Yagoua, Guere and Kar Hay.
- The second to the north: starting from the district of Kousseri on April 4, 1997 after the declaration of
the epidemic in N’Djamena one week earlier. The spread of the epidemic followed trade routes and
arrived two weeks later at Maltam, then upriver to Logone-Gana and Zina and finally late in the rainy
season at Goulfey down river. The epidemic curve shows an acceleration of the epidemic at the time of
the beginning of the rainy season for the city of Kousseri.
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Once again, and as in the beginning of the 1970s, the geographical extension of the epidemics is
structured by both land and water transportation routes.
In Nigeria, there are few publications concerning the part of the north of the country during this period
with the exception of two succinct descriptions of an epidemic in the city of Kano in 1995-1996 and in the
state of Niger in 2001 (Okeke, Abudu et al. 2001; Hutin, Luby et al. 2003).
During the 1990s, several studies were conducted on the etiology of diarrhea and microbiological
environmental contamination in the coastal states of Nigeria. These works confirm the etiological role of
Vibrio cholerae O1 in epidemic episodes, but also report the presence of several other halophile species of
Vibrio spp. whose transmission would be related to the consumption of shellfish (Utsalo, Eko et al. 1992;
Eko, Udo et al. 1994). The study of the epidemics in the coastal area also showed the seasonality of
epidemics with frequent onsets at the end of the dry season in January and February, (Lawoyin,
Ogunbodede et al. 1999; Chigbu, Gordon et al. 2005); which is coherent with the profiles of the epidemics in
the city of Douala situated less than 100 kilometers from the border with Nigeria on the coast of Cameroon.
The relative weight of the affection among children and the over-representation of cases in urban areas for
the dense and poor neighborhoods are also mentioned (Falade and Lawoyin 1999; Lawoyin, Ogunbodede et
al. 1999).
In September 2001, the surrounding areas in Cameroon (Far North province) and the Southwest of Chad
(Logone Basin) reported a significant epidemic (3,557 cases and 113 deaths) (WHO 2001).
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On the infra-national scale in the countries of the Lake Chad Basin in the
2003-2010 period
Table 1 (p22) presents a synthesis of the epidemiological indicators of cholera case reporting in the four
countries of the Lake Chad Basin over eight years (2003-2010 period). This summary shows the geographic
units corresponding to the public health regions (Chad, Cameroon, and Niger) and states (Nigeria) having
reported more than 100 annual cholera cases at least two times in this period. This threshold allows to
select the spatial units affected by the cholera epidemics and to avoid including the reporting of cases
corresponding to sporadic events, non-choleric diarrhea or low-scale epidemics. Based on this classification,
four cross-border geographic areas can be distinguished.
The Western area of the Lake Chad Basin: including a population of close to 31 million inhabitants
including rural areas and urban centers of some size (Bauchi, Kano, and Katsina in Nigeria and Maradi and
Birni N’Konni in Niger). This area represents half of the cases of the four countries and a third of deaths,
justifying its status as a priority cross-border intervention area. The cumulative incidence rate during the
period is 30.7 cases/10,000 inhabitants. The case fatality ratio remains inferior to 5%, probably due to
epidemics recorded in a recurrent manner in the major urban areas where access to care is earlier than in
isolated rural areas.
The Lake Chad area: This area includes the geographic zones situated in proximity to Lake Chad. This
geographic area is characterized by rural and lakeside areas subject to a strong seasonal influence in
addition to isolated areas (outside of N’Djamena). Attack rates are high and the average case fatality ratio is
above 5%. This latter indicator highlights the importance of prevention and rapid and appropriate response
in the face of the conditions of isolation and difficult access deep within this area shared by the four
countries. This characteristic is confirmed by the overall data: this zone has only 10 million inhabitants, or
5% of the total of the four countries, but it contributes 25% of the deaths of this period. This area therefore
is of high priority, in particular for access to treatment.
The area of the Upper Lake Chad Basin and the riverbanks of the Logone and Chari rivers: this rural
space is further from the Lake, but connected to it through water channels and seasonal population
movements. The attack rate is only third, but the case fatality ratio is the highest, contributing close to 10%
of the deaths of the four countries out of a population of 6 million inhabitants, or less than 3% of the total
population of the four countries. In terms of morbidity, this cross-border zone, relatively small in regrards of
population and size, is a priority for interventions facilitating the care for and detection of severe cases. A
lack of access to treatment during the rainy season and a lower frequency of epidemics and therefore less
regularly solicited WASH and health services—contribute to this epidemiological profile. It is necessary to
add the Logone Oriental and Mayo-Kebbi East and West regions, particularly affected in 2010, to these
geographic spaces.
The coastal area: situated along the Gulf of Guinea in a different ecological context, this geographic area
includes a basin with a population comparable to that of the Western area of the Lake Chad Basin; around
30 million inhabitants. Nonetheless, two major differences are clear: an average cumulative incidence rate
and a case fatality ratio that are clearly lower, respectively 7.7 cases/10,000 inhabitants and 2.7% compared
to the North of the country. The reasons for these differences must be the subject of a specific field mission
and collaboration with local partners.
Three other geographic areas can be distinguished, the Central and Northwest areas of Nigeria, bringing
together rural and urban areas with a limited contribution to cholera epidemiology. These spaces constitute
zones of transition between the principal areas. In general, they are affected by the passing of epidemic
waves during the spread of the epidemics.
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Table 1 : Summary of epidemiological indicators in the four countries of the Lake Chad region for the 2003-2010
period
Geographic zones

Country

Number of years with reported cases
n
>1 case >10 cases >100 cases
years
studied

Western area of the Lake Chad Basin
Katsina
Bauchi
Kano
Gombe
Madarounfa
Birni N'Konni
Jigawa
Lake Chad
Far North
Borno
Lake
N'Djamena
N'Guigmi
Upper Lake Chad Basin area
Hadjer Lamis
North
Adamawa
Chari Baguirmi
Coastal area
Lagos
Coast
Bayelsa
Delta
West
Southwest
Rivers
Ebonyi
Central Nigeria area
Taraba
Nassarawa
Plateau
Kogi
Benue
Northwestern area
Sokoto
Kebbi
Others
Kollo
Kwara

NGA
NGA
NGA
NGA
NGE
NGE
NGA

CAM
NGA
CHA
CHA
NGE

CHA
CAM
NGA
CHA

NGA
CAM
NGA
NGA
CAM
CAM
NGA
NGA

NGA
NGA
NGA
NGA
NGA

NGA
NGA

NGE
NGA

7
7
7
8
4
4
4

5
5
3
3
4

3
4
3
2

6
6
5
4
4
4
7
5

6
6
5
5
5

4
3

2
3

7
7
7
8
4
3
4

5
5
3
3
3

3
3
2
2

6
5
5
4
2
3
6
4

4
5
2
4
3

4
3

2
3

7
7
7
5
3
3
2

5
4
3
3
2

3
3
2
2

5
4
3
3
2
2
2
2

4
3
2
2
2

4
2

2
2

8
8
8
8
8
8
8

8
8
7
7
8

7
8
8
7

8
8
6
6
8
8
8
8

8
8
6
8
8

8
6

8
5

Cumulative incidence rate Case Fatality Ratio

By country

cases/10,000 inhabitants

%

( average)

( average)

111.4
32.1
4.7
39.5
14.4
11.0
2.2
( 30.7 )

2.3
1.5
1.6
1.7
4.0
7.6
4.0
( 3.2 )

46.0
10.6
3.1
6.7
11.7
7.4
0.7

37.7
24.3
54.4
44.5
56.9
( 43.5 )

6.5
4.8
4.5
2.6
4.2
( 4.5 )

50.6
7.2
17.8
32.0
5.8

39.9
5.2
16.4
13.4
( 18.7 )

4.2
6.7
8.0
3.7
( 5.6 )

16.2
4.1
3.7
6.0

4.0
32.6
4.5
2.8
7.7
4.9
2.9
2.7
( 7.7 )

0.2
7.8
4.4
2.1
0.6
4.9
1.2
0.0
( 2.6 )

2.6
36.0
0.5
0.8
5.3
2.6
1.1
0.4

11.5
8.5
1.0
2.3
1.3
( 4.9 )

3.8
1.2
4.1
3.9
0.7
( 2.7 )

1.9
1.1
0.2
0.5
0.4

12.6
8.5
( 10.5 )

6.0
1.7
( 3.8 )

3.3
2.0

11.2
5.0
( 8.1 )

2.0
0.0
( 1.0 )

6.8
0.8

Four countries

% cases % deaths % cases

% deaths

(population)
38.3
5.9
1.8
4.2
9.0
10.8
1.0

52.3

32.9

( ≈ 31 millions)
49.6
12.9
22.5
23.1
4.7

15.6

24.1

( ≈ 9.7 millions)
18.9
4.1
11.0
6.2

4.9

9.7

( ≈ 6.2 millions )
0.2
42.0
0.9
0.6
0.4
1.9
0.5
0.0

9.8

12.5

( ≈ 31 millions)
2.6
0.5
0.3
0.8
0.1

3.2

2.7

( ≈ 17 millions)
7.3
1.2

4.1

5.3

( ≈ 7.8 millions)
2.6
0.0

0.9

0.1

( ≈ 3 millions)

Note: % cases, % of the total cases of the period; % deaths, % of the total deaths of the eight-year period; population estimated
for 2010. The cumulative incidence rate and the case fatality ratio were calculated for the 2003-2010 period.

The annual development of cholera cases in the 2003-2010 period is shown in Figure 2 (p23). The
epidemics in coastal areas and around Lake Chad are well identified in 2004, 2006, 2009 and 2010. One can
observe a movement back to the west in 2007 and 2008 during which the state of Katsina was particularly
affected. In 2010, all of the Lake Chad Basin in the four countries was affected by a regional scale epidemic.
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Figure 2: Cumulative incidence rates of cholera cases reported by epidemiological surveillance systems for the
four countries of the Lake Chad Basin between 2003 and 2010
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Development of cholera epidemics in 2010 around Lake Chad and
investigation elements
During the 2010 epidemic, a total of 57,033 cholera cases were reported and brought about 2,428
deaths for a case fatality ratio of 4.2%. 9 Of 1,050 spatial units studied (BGU or basic geographic units), 29.6%
reported at least one case of cholera (Figure 5, p30).
The under-reporting of cases and community deaths, particularly significant in rural areas, remains
difficult to evaluate without in-depth field studies.
The epidemic duration was 47 weeks in Nigeria, 35 weeks in Cameroon, 28 weeks in Chad and 20 weeks
in Niger. However, epidemic durations are variable within the same country depending on the spatial public
health units studied with maximums of 25 to 22 weeks respectively for Cameroon and Nigeria, 19 weeks for
Chad and 14 weeks for Niger.
The highest cumulative incidence rates are shown below (Table 2, p25). The geographic areas having the
highest epidemic durations are priority zones (Table 2, p25). The selection was made by a descending order
of incidence over the period with a threshold of cumulative incidence higher than or equal to 20 cases per
10,000 inhabitants. In total, only 40 spatial units of 1,050 studied (3.8%) have an incidence rate higher than
20 cases per 10,000 inhabitants. These units account for 61% of cases and 50% of deaths over the entire
period.
- In Nigeria, six states reported incidence rates higher than the threshold to the Local Government Areas
(LGA). The states of Bauchi, Katsina and Borno were particularly severely hit with more than 9,000,
5,000 and 3,000 cases reported respectively. The epidemic durations of the states of Katsina and Yobe
are probably underestimates.
- In Cameroon, the Far North region was affected throughout with high incidence rates, case fatality
ratios and epidemic durations.
- In Chad, the six districts retained are situated either around the Lake (Bol) or in the Basin of the Logone
and Chari. The principal characteristic is a long epidemic duration of an average of 16 weeks or 4
months.
- In Niger, only one district showed an incidence rate higher than the threshold and it is situated on the
border of Lake Chad (N’Guigmi).

All of these geographic zones are priorities for medical supervision, pre-positioning and WASH responses to cholera
epidemics.

9

These figures are from data collected in the field and from surveillance services before consolidation. Marginal variations can be noted after consolidation.
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Table 2: Cumulative incidence rates of cholera cases (cases/10,000 inhabitants) by BGU

Country

Region/State

District/LGA

Cases

Deaths

n

n

(%)

(%)

Incidence
Rate

Case
Fatality
ratio

Epidemic
Duration

/10,000 inhab

(%)

n weeks

68.0
30.8
25.2
32.0
21.7
39.0

3.6
3.0
4.3
1.1
1.6
4.2

19
16
16
18
10
19

CHA

Bol District
Bongor District
Mandalia District
Pala District
N'Djaména (East) District
Fianga District

Bol
1637
Bongor
774
Mandalia
348
Pala
1121
East N'Djaména 611
Fianga
922

2.9
1.4
0.6
2.0
1.1
1.6

59
23
15
12
10
39

2.4
0.9
0.6
0.5
0.4
1.6

NGE

N'Guigmi District

N'Guigmi

220

0.4

10

0.4

40.0

4.5

14

Bauchi State

Bauchi
Ganjuwa
Dass
Kirfi

7412 13.0
1230 2.2
273 0.5
378 0.7

47
25
2
18

1.9
1.0
0.1
0.7

131.3
38.4
26.6
22.4

0.6
2.0
0.7
4.8

21
17
12
10

NGA

Borno State

Monguno
Biu
Bayo
Maiduguri
Kwaya Kusar

674
683
247
1476
142

1.2
1.2
0.4
2.6
0.2

30
25
17
3
14

1.2
1.0
0.7
0.1
0.6

53.7
33.9
27.4
24.8
22.0

4.5
3.7
6.9
0.2
9.9

9
10
11
9
8

NGA

Gombe State

Gombe
Balanga

1901
550

3.3
1.0

69
24

2.8
1.0

62.5
22.8

3.6
4.4

22
12

NGA

Kano State

Kunchi

303

0.5

0

0.0

24.0

0.0

3

NGA

Katsina State*

Safana
Dutsin Ma
Sabuwa
Funtua
Batsari
Dandume
Kurfi

2091
589
453
720
652
436
319

3.7
1.0
0.8
1.3
1.1
0.8
0.6

189
21
5
21
31
7
10

7.8
0.9
0.2
0.9
1.3
0.3
0.4

101.1
30.8
29.6
28.4
27.7
26.6
24.1

9.0
3.6
1.1
2.9
4.8
1.6
3.1

8
8
3
9
4
7
5

NGA

Yobe State*

Gulani
Potiskum

354
524

0.6
0.9

42
22

1.7
0.9

29.8
22.2

11.9
4.2

1
1

CAM

South West Region

Tombel

159

0.3

2

0.1

24.1

1.3

7

Far North Region

Koza
Mokolo
Kolofata
Guere
Mada
Urban Maroua
Tokombere
Yagoua
Mogode
Makary
Rural Maroua

827
2046
1591
499
664
883
321
216
517
184
123

1.5
3.6
2.8
0.9
1.2
1.5
0.6
0.4
0.9
0.3
0.2

43
105
78
26
27
51
20
16
44
24
13

1.8
4.3
3.2
1.1
1.1
2.1
0.8
0.7
1.8
1.0
0.5

192.1
147.3
117.6
112.6
59.3
49.6
41.5
29.5
24.0
23.4
20.5

5.2
5.1
4.9
5.2
4.1
5.8
6.2
7.4
8.5
13.0
10.6

20
18
22
25
22
14
14
20
22
17
15

NGA

CAM

Note: Case (%) % of total cases of the period; deaths (%) % of total of the deaths of the period, cumulative incidence rate (in grey >100 cases/10,000 inhabitants or 1% of the
population); case fatality ratio (in grey ≥5%); epidemic duration: number of weeks during which at least one case was reported.
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Figure 3 (p26) shows the 2010 epidemic curve with the five successive periods of the 2010 epidemic in
the Lake Chad Basin (P1 to P5).
Figure 3: Histogram of cases and deaths from cholera and the number of districts in epidemics according to the
number of epidemiologcial weeks of 2010

Histogram of the number cholera cases and districts in epidemics by epidemiologcial weeks of 2010
in the four countries of Lake Chad.
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data: Weeks 47 to 52 in Nigeria).

 Period 1 from January to early April (Weeks 1-14): The Inter-Epidemic Period
Overall, twelve spatial units declared cases during this period that ended with one week without cases
being reported (Week 14). This period can be considered an inter-epidemic period of the 2009 epidemic
having principally touched the states of Adamawa and Borno in Nigeria and the northern region of
Cameroon (Figure 4, p28 and in detail Figure 5, p30). Indeed, in the state of Borno, the 2009 epidemic took
place during the last quarter of 2009 and affected the two main urban areas of Biu and Maiduguri (until
week 50 of 2009). From week 52 in 2009 until week 13 of 2010, sporadic cases (approximately 200 cases in
total) were reported south of the Lake (LGA Abadam, Kukawa and Marte ). The last two LGA are in direct
contact with the lakeside zone and constitute large agricultural areas. The case fatality ratios observed are
high (7-17%) and constitute an indirect indicator of a distancing from care probably combined with an
overall underestimate of cases. Interviews with epidemiologists of Maiduguri from the WHO and the
Ministry of Health underline the potential role of the proximity to rivers in transmission and the lack of
comprehensive coverage and of supervision in the further removed zones. Cases were recorded during this
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period further to the south in the state of Adamawa in Nigeria () in the continuation of the strong 2009
epidemic (LGA Song, more than 100 cases with a case fatality ratio of 15 %) and sporadic cases in the
neighboring state of Taraba.

 Period 2 from mid-April to early July (Weeks 14-27): Transition and Geographic extension
During the first five weeks of this period, only 5 spatial units reported cases: in Nigeria in the states of
Taraba (LGA Jalingo, 450 km from the lake) and Gombe (LGA Balanga) and in Cameroon in the districts
Makary and Mada, close to the Lake (). It is difficult to give a clear ruling on the persistence of cases of
cholera between Periods 1 and 2 in the lakeside zone during the dry season due to the difficulties of access
and the lack of available information. This hypothesis demands to be researched further through
strengthened surveillance. Over the next three weeks, six new units were affected with a low number of
cases that did not result in an epidemic of any scale: sporadic cases in Kousseri and Mogode in Cameroon
and in the states of Taraba and Adamawa (Figure 4, p28).
The acceleration of the geographic spread of the epidemic wave began two weeks later (Weeks 24 and
25) during which time eleven new units were affected with around 200 cases reported. It is important to
highlight the fact that these zones have the particularity of declaring cases continuously at the end of Period
2 and that they will then play a role in the amplification of the epidemic: the arid, rural and densely
populated zones of the Mandara mountains (Koza and Mokolo with case fatality ratios of 14 and 8%
respectively in period P2, ), the border city of Kolofata 10, an epicenter in the Diffa and N’Guigmi districts
not far from Lake Chad in Niger, the Guere district of Cameroon’s border area with Chad (Bongor and Fiana
districts, ) and the urban centers Bauchi and Gombe in Nigeria located on a principal road route.
The arrival of cases in the Guere district, located more than 250 km from the Lake and 140 km from the
Mandara Mountains, is unexplained and the link between the other epicenters is not clearly established
with the information available. The border district of Guere will remain in an epidemic until the month of
September and will report sporadic cases until December 2010.
 Period 3 from mid-July to mid-August (Weeks 28-33): The acceleration of the cross-border spread
In six weeks, the number of spatial units declaring cases more than doubled, going from 25 to 57, with an
increase of ten in the last four weeks. This rapid diffusion clearly went beyond the capacities of actors to
respond:
- At this time, the epidemic took on a cross-border character for the four countries with an epidemic
macro-center around the lakeside districts of Lake Chad (Bol district in Chad, LGA Marla then Ngala in
Nigeria).
- The spread continued in the Far North region of Cameroon concerning two urban centers (Mora and
Maroua) and the amplification of the center around Guere with the districts of Yagoua in Cameroon
and Fianga and Gounou Gaya in Chad (). The Mokolo district, the neighboring Cameroon districts and
the Nigerian border LGAs are confronted with an epidemic of considerable size. Cases were recorded in
the north of Cameroon, but it will not constitute a significant epicenter afterwards (district and city of
Garoua).
- In Nigeria, an extension to the states of Bauchi, Gombe and Borno occurred in parallel with the
continuation of the epidemic in the capitals of the states. The first cases are declared in the states of
Kano and Kaduna (). The epidemic therefore gained new geographic spaces.

10 During the Cameroon mission, the city of Kolofata was identified as being regularly hit by cholera since 1994, to the extent that the head district doctor, having had an alert in 2009, had kept
stockpiles of supplies in preparation for 2010.
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Figure 4: Schematic illustration of the development of the 2010 cholera epidemic in the countries of the Lake
Chad Basin
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 Period 4 from mid-August to mid-October (Weeks 34-41): The Peak of the Epidemic
This period combined, at the same time, the expression of the epidemic episode in the geographic zones
affected in Period 3 and a geographic extension to the west of Nigeria, to Niger and to the East to Chad.
In Cameroon, the districts of the cities of Kolofata and Maroua were subject to a significant epidemic.
The epidemic extensions into rural areas presented high case fatality ratios, generally superior to 5%.
In Chad, the epidemic continued in Bol and the extension affected the Eastern border of the Lake,
N’Djamena and the districts located on the Logone River at the border with Cameroon. These districts will
be affected by an epidemic until November and December 2010 ().
At the opposite end, in Nigeria, an outbreak in the East seemed to be of short duration according to the
data available in Week 48 in 2010. The detailed examination of weekly reports by LGA reveals
inconsistencies in the continuity of the epidemics by LGA in the states of Katsina and Yobe. Note that for
the state of Katsina, the onset of epidemics present figures (Week 34) evoking the reporting of a sum of
cases having occurred in a previous period (quite probably over several weeks).
In spite of these limits and difficulties of implementation since 2009, the centralized reporting system in
Nigeria by LGA in 2010 allowed, for the first time, to follow the geographic evolution of the epidemic in a
detailed manner with the creation of an epidemic epicenter in the Northeast of Nigeria centered in the state
of Katsina (urban and rural areas, case fatality ratio of 2% in Katsina and higher in rural areas, between 3
and 9%). This is a major step forward for epidemiological surveillance of the disease in the region.
In parallel, the cities of Bauchi, Gombe, Maiduguri and Biu were severely affected (close to 7,500 total
cases in the period) with low case fatality ratios characteristic of these urban zones (around 2%).
 Period 5 from mid-October until December (Weeks 42 to 52): Epidemic decline
The continuation of the epidemic was essentially centered around the districts of Mandalia, Bongor,
Léré and Pala in Chad () and in the Far North region of Cameroon in the districts of Vele and Maga in the
south and Mada and Kousseri in the North ().
In Nigeria, the drop was brutal (from 70 LGA affected to 18 in less than four weeks,) and probably shows
that the conditions for transmission have become unfavorable within the population (protective factor: end
of flooding?). A reserve should be held for the data from the state of Kano that are only partial as of Week
46.
The epicenters in the south of Nigeria and the South of Cameroon are not discussed in this work, but the
coastal region was affected by sporadic cases from September to mid-November with an extension to the
Southwest region (Tombel and Buea health districts) in November and was still under way in December
2010.
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Figure 5: Cumulative incidence rates of cholera cases for different epidemic periods of the year 2010
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Summary and Recommendations: Cholera Epidemiology in the four countries
of the Lake Chad Basin
This summary of information about cholera epidemiology in the region was also complemented by field
observations and results of interviews with national and international actors working on the prevention of
and response to epidemics in the region. Based on all of this information, priority areas for the application
of recommendations were defined and are presented in Figure 6 (p32).
Schematically, six geographic zones where the epidemics are present were defined as potential spaces at
risk of expression of cholera outbreaks. Five zones cover cross-border areas to which the group of urban
areas of interest (zone 6) can be added:
Zone 1: Maradi Katsina; Sahelian climate: intense and relatively short epidemics in rural areas; a marked
seasonality; dependence on water resources (wells/natural resources).
Zone 2: Lake Chad: lakeside zone with a Sudano-Sahelian climate; epidemic onset between weeks 15 and
25 in general; long epidemics; population density variations: local population in addition to the population
dependant on agro-pastoral and fishing activities (seasonal displacement); geographic isolation and strong
constraints of access during the rainy season and a lack of health facilities in the heart of the lakeside zone.
Zone 3: Logone and Chari Basin: zone of a floodable plain with a Sudano-Sahelian climate; border trading
and commercial zone (fishing and mobile population); “leaping” epidemic along transportation routes; early
onset possible.
Zone 4: Mandara Mountains: mountainous Sudano-Sahelian climate with a strong dependence on water
(traditional hydrologic system); Maiduguri/Maroua trading axis via Kolofata.
Zone 5: Adamawa; less frequently affected, but needing heightened surveillance: proximity of exposed
urban space (Yola, Biu, Garoua); earlier and longer rainy season.
Zone 6: Urban centers including high human density neighborhoods with a lack of access to water in a
Sudano-Sahelian climate; risk of microbiological contamination of wells (ex. Bauchi, Katsina); relays and
amplifies rural epidemics. In urban areas, outbreaks affect, in priority, a restricted number of
neighborhoods that have, in general, numerous recognized risk factors for cholera. Their study necessitates
a specific approach. Local monitoring remains to be developed in the future to prevent the spread and
development of epidemics of a difficult to control scale once the epidemic process has begun.
The recommendations of this section “Epidemiology of cholera in the four countries of the Lake Chad
Basin” are going to be developed following three focal areas:
Focal Area 1: Health surveillance and early detection of first cases;
Focal Area 2: Mobility and adaptation of the Public Health response (combining medical and WASH
interventions); and
Focal Area 3: Understanding epidemic processes through a long-term reflection.
For each recommendation, implementation proposals are presented in the annexes. These proposals are
formulated according to exchanges with the actors and will be discussed and adapted in relation to the local
context and the evolution of an epidemic.
These different focal areas are a first synthesis of the proposed guidelines. The specific
recommendations of the WASH and epidemiological monitoring will be presented in the corresponding
chapters.
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Figure 6: Priority zones for cooperation, preparation and response to cross-border cholera epidemics in the countries of the Lake Chad Basin
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R-I: Early detection and intervention
Improve the detection of the first suspected case or cases of cholera and the coordination of the local
response with primary prevention.

Epidemic onsets, according to field research and documentary study, often correspond to identified
index cases (i.e., community deaths and/or the appearance of the illness in an individual after traveling to
an area affected by an epidemic). One of the factors of the onset of epidemic outbreaks has been an
insufficient or delayed management of the illness. The immediate medical and WASH management of the
first cases is a key factor to reduce the spread of the epidemic.
Primary prevention of cholera is essentially made up of the entirety of actions destined to diminishing
the incidence of cholera, and thus to reducing the appearance of new cases. This prevention is centered
around the domains of water (supply of safe water at home), hygiene (measures related to asymptomatic
carriers, cholera cases and deaths in the community, in the cholera treatment centers, at home and in
public meeting areas to avoid secondary transmission from an index case) and sanitation (protection of
water resources and reducing risks of environmental contamination).
Primary prevention therefore demands the participation of competent ministries and the support of
partners in the WASH domains. The cost-benefit relationship of primary prevention is optimal at the start of
the epidemic. Sporadic cases in the inter-epidemic period are a high priority for stopping the circulation of
the pathogenic agent and preventing the start of a new epidemic.
Due to the size of the geographic coverage of the priority zones, a system of reinforced (sentinel) focal
points of health monitoring seems difficult to adapt outside of the harbours and island areas of Lake Chad.
These points will be discussed in greater detail in the epidemiological surveillance section.
Primary Objective (PO) and Secondary Objectives (SO):
PO: Improve the detection of the first suspected cases of cholera and the development of the local
response and primary prevention.
SO: Decrease secondary transmission related to first cases (disinfection, decontamination, appropriate
measures of isolation, quarantine and prevention of nosocomial transmission 11), prevention of
contamination of water resources.
SO: Optimize the WASH response in the early part of the epidemic.
SO: Improve community surveillance and coordination with actors of response on the local level.
Interest and pertinence for early warning systems
Community: encourage interaction between the community level and epidemiological surveillance;
increase sensitivity of epidemiological surveillance (reinforced public health surveillance sites /use of rapid
test strips).
National: Early reporting
Cross-border: Information sharing and border districts on alert.
Implementation: see Annex section (p 80)

11 Nosocomial or hospital-acquired infection (HAI) are infections aquired within health facilities (cholera treatment centers, hospital, etc.)
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R-II: Epidemiological analysis and mobility of the response
Adapt the response to the development of the epidemic: Undertake a structured epidemiological
analysis allowing for a rational and optimal guidance of the operational WASH response in the field based
on “What, Who, When, Where?” and “Time, Place and Personal characteristics”.

The evolution of cholera epidemics in the Lake Chad Basin generally follows a geographic trajectory
along trading routes, particularly those that are lakeside and cross-border. The capacity to intervene rapidly
by following the geographic development of outbreaks very closely can allow to diminish or to contain the
spread of the epidemic process. There already exists an epidemiological surveillance system and, in certain
regions, there are individual linear computerized lists able to allow a monitoring of epidemiological cholera
indicators. The investigation and prioritization of places and methods of intervention among populations
must be based on this public health information.
This analysis will be conducted on an operational level: from the public health region to the districts. It
has the aim of defining priority intervention zones: in urban areas (neighborhoods) and in rural areas
(public health districts, health facilities and villages). This analysis requires preparation and development of
capacities ahead of time so that they are in place upon the appearance of the first cases: collecting
population data by public health area and schematic maps of the health areas in each district, then
transmitting these to the regional delegation for collaboration with all partners in the response.
Note that structural difficulties are variable depending on the country: lack of personnel and training in
cartography, underuse of software with pivot tables and a regular rotation of managers in particular that
break down sustainable capacity building intervention. These issues limit, for the moment, the capacities of
analysis of the evolution of an epidemic in real time based on adapted epidemiological parameters (i.e.
weekly attack rates and case fatality ratios). These elements need to be taken into account in the long-term
national development of public health surveillance and response systems.
Principal Objective (PO) and Secondary Objectives:
PO: Rationalize means by defining the typology of the response based on the analysis of epidemiological
data and the investigation of cases in order to guide response partners.
SO: Mobility of the response.
SO: Improve knowledge and practices of medical doctors, epidemiologists and personnel responsible for
disease surveillance in terms of analysis of the epidemic and early investigation of cases.
SO: Establish a framework for the investigation and for quality standards in health facilities.
Interest and pertinence for early warning systems:
Communities: Improvement of the response towards populations.
National: Rationalization of interventions; improvement of quality in data collection (standard register,
shematoc map of health district, list health facilities and case definition).
Cross-border: Increase data quality, investigation of first cases, identification of areas that can be
situated on one side or another of a border (Lake Chad for example); aid in decision making for requests of
means for supplementary responses in partnership with the actors of the response (WHO, UNICEF, NGOs
and national Red Cross in particular).
Implementation: See Annex (p 80)
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R-III: Operational Research: Understanding transmission modes and onset to better
respond
Develop programs of operational research to guide, optimize and evaluate the quality of prevention
programs and the fight against cholera epidemics.

Epidemic onsets and transmission modes are key parameters of prevention and response in the Lake
Chad Basin. In spite of the summary presented in this work, it is essential to highlight that scientific
knowledge about cholera epidemiology in the Lake Chad Basin is still insufficient and demands a structured
approach to serve operational uses and a promotion of knowledge to optimize public health interventions.
Note that this approach requires an in-depth description of the geography of the territories. Lakeside,
agricultural and pastoral spaces include seasonal population movements and commercial trade that quite
probably play a role in the processes of spreading epidemics. We note that national and international
research institutions have already conducted numerous scientific works in the domains of agriculture, socioanthropology and geography in the Lake Chad Basin.
A cross-border and multidisciplinary geographic synthesis on cholera epidemiology, from within already
existing expertise networks, is a prerequisite for anchoring the results of operational research on health in
the geography of the territories of the Lake Chad Basin.
The study of conditions and onset factors has two operational implications: one is to rationalize early
actions and the second is to better define preventive actions and risk-reduction strategies. The study of
modes of transmission, which can evolve over an epidemic in terms of the context, must be an integral part
of response strategies and must be studied in detail as part of operational research.
Different tools are available at a reasonable cost:
i) Classic descriptive epidemiology and simple analytic epidemiology (i.e. case-control study);
ii) Complex methods of spatial and temporal analyses of epidemic processes (urban and rural areas);
iii) Molecular biology for the study of the circulation of the strains of the pathogenic agent.
Three years after the Dakar workshops supported by UNICEF, WHO and the United Nations Office for the
Coordination of Humanitarian Affairs 12, there now exists an opportunity to help operational research to
describe the evolution of epidemics and to include them in a reasoned process of response during interepidemic periods, onsets and outbreaks.
In addition, the inclusion of these tools for program monitoring, such as the CLTS or the use of
community chlorine, is an objective strategy of measuring and evaluating the meeting of objectives that can
be promoted through operational research.
Principal objective and secondary objectives:
PO: Develop programs of operational research to orient, optimize and implement the monitoring of
prevention and cholera epidemic control programs.
SO: Study onset factors of epidemics for a reduction of epidemic risks.
SO: Study the principal modes of transmission in the Sahelian zone, in the lakeside zones and in border
areas to optimise intervention strategies and medium and long-term programs.
SO: Evaluate medium and long-term prevention programs of food- and water-borne diseases in priority
zones.

12
http://www.unicef.org/wcaro/documents_publications_2281.html A workshop entitled ”The Fight against Cholera and other Diarrheic diseases in West and Central Africa” was held May 1416, 2008 in Dakar, Senegal by OCHA-UNICEF-WHO.
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Interest and pertinence for early warning systems:
Community: Determine the risk factors of onset and potential transmission channels in the community:
knowledge of risk factors and guidance for community surveillance.
National: Identification of the circulation of strains in humans accompanied by environmental samples,
capacity building for detection and reinforcement of surveillance.
Cross-border: Identification of the circulation of strains, capacity building in detection and reinforcement
of surveillance.
Implementation: see Annexes (p 80)
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SECTION II: Cholera and Access to Water, Sanitation and Hygiene
in the Lake Chad Basin countries
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General data on access to Water, Sanitation and Hygiene in the countries of
the Lake Chad Basin

The countries of the Lake Chad Basin are marked by a very high inequality in access to water and to a
healthy environment. These inequalities are evident:
- Between countries (8.4% access to an improved type of sanitation in Niger compared to 31.2% in
Nigeria);
- Within countries, but between different regions as illustrated in Figure 7 (p39) (from 5% to 80% for
access to water depending on the regions of Chad); and
- Between urban and rural areas in one country as illustrated in Table 3 (p38) (In Cameroon, there is 15%
access to improved sanitation in rural areas compared to 52% in urban areas).

Table 3: Percentage of population by country having access to an improved drinking water source and improved
sanitation

Percentage of the population having
access to an improved water source
[1]
Country
Nigeria
Niger
Chad
Cameroon

Percentage of the population having
access to improved sanitation
[2]

Source

Urban

Rural

Total

Urban

Rural

Total

-

79.7
93
90

43.8
30.8
49

55.8
41.4
44.3
69

37.5
38.4
52

28.1
2.2
15

31.2
8.4
12
33

DHS 2008
DHS 2006
Ministry of Water 2010
MICS 2006

Notes: The different sources of data and methodology are explained in the annexes.

These marked contrasts in access to water and sanitation between regions of the different countries
allowed for a comparative statistical analysis of the level of access to these services with the average attack
rate of cholera between 2003 and 2010 with the aim of highlighting the potential link between access to
Water, Sanitation and Hygiene (WASH) and cholera in the study region.
Joint WHO and UNICEF definitions from WHO/UNICEF Progress on Sanitation and Drinking Water: 2010 Update
[1] Improved water sources include: piped water into dwelling, yard or plot, public taps, tubewells or boreholes, protected dug
wells, protected springs and rainwater collection. Unimproved sources are: unprotected wells, unprotected springs, water
distributed from carts with small tanks or drums, water distributed from tanker trucks, untreated surface water. Bottled water must
be considered on a case-by-case basis.
[2] Improved sanitation includes: Flush toilets linked to the sewer system, to septic tanks or pit latrines, Ventilated Improved Pit
latrines (VIP), pit latrines with slabs and composting toilets. Unimproved sanitation includes: flush toilets without a link to the sewer
system or a septic tank or pit latrines. Latrines without slabs or open holes, buckets, hanging toilets or hanging latrines, toilets of all
kinds that are shared or public, absence of facilities or access to the bush or fields.

38

Indeed, the importance of the different cholera transmission channels remains subject to debate. If it is
established that the spread of cholera can be explained in part by environmental (water) contamination and
in part by human-to-human contamination (Codeco and Coelho 2006), the respective contributions of these
two types of contamination remain difficult to quantify in the Lake Chad region.
In the area of interest of the Lake Chad Basin, certain studies conducted in South Nigeria also support
interfamilial contamination (Udonwa, Udoh et al. 2008) while others advance the presence of Vibrio
cholerae in the environment of Nigeria (Udo 1993; Eja, Abriba et al. 2008) and Cameroon (Ndip, Akoachere
et al. 2002).
Figure 7: Maps of the percentage of the population by region having access to improved water resources (Niger,
Chad, Nigeria and Cameroon) and improved sanitation (Nigeria, Cameroon)

Percentage having access to improved water
source

Percentage having access to improved
sanitation in Cameroon and Nigeria (by
13
regions/states)

In the following sub-section, a global approach at a “macro” scale, supported by statistical modeling, will allow us to
study a certain number of environmental factors linked to the access to water and sanitation while a “micro” approach
based on field observations will allow to put forward certain factors of human-to-human contamination.
Data analysis method:
The analysis is broken down into two successive steps: univariate analysis then multivariate analysis. Univariate
analysis allows estimation of the link between an explicative factor and the variable studied (here cholera cases)
without taking account of other explicative factors. The factors that are the most linked to the variable of study in
univariate analysis are retained for the multivariate study. In practice, they have a p-value (degree of signification) less
than 0.20. In multivariate analysis, the statistical modeling is done with all of the factors chosen after the first step,
which allows taking into account the interaction of criteria one upon another. The results are expressed in an
Incidence Rate Ratio that can be interpreted as an Odd Ratio: equal to 1 signifying the absence of association,
significantly higher than 1 signifying that the factor is a risk factor for the disease and significantly less than 1 signifying
that the factor is a protective factor against the disease.
In practice, the association is statistically significant when the confidence interval of 95% does not include the value 1
and therefore the degree of significance is less than 0.05.

13

Public health data for Chad and Niger are not available by regions or departments.
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Cholera and access to water and sanitation on the “macro” scale
The modeling of factors associated to annual reporting of cholera cases was conducted for the four
countries of the Lake Chad Basin. The threshold was set at 10 cases per year to not take into account the
sporadic cases reported in the study period (less than 10 cases per spatial unit). For each model, a sensitivity
analysis was conducted by modifying the threshold to at least one case and more than 100 cases notified in
the year per spatial unit. The results of the modeling are presented for univariate then multivariate analysis.
The type and quality of data available enabled in-depth study of several environmental factors for
Cameroon and/or Nigeria. The results are presented by factor in univariate then multivariate analysis. The
factors studied were the following: year, density, access to water (improved source), access to sanitation
(improved type), access to water and sanitation, typology of access to water, influence of water treatment
at domicile, influence of the sale of water in the streets and relation with semi-informal housing conditions.

Year of reporting
Model applied to four countries

In the model including the four countries, there is a significant association between the year of reporting
(2004: Incidence Rate Ratio 14 or IRR = 3.95 / p= 0.03 and 2010: IRR = 5.29 /p = 0.01) and the country
reporting (Chad: IRR=3.94/p=0.03).
These results are coherent with the epidemiology of the disease in the Lake Chad Basin. Indeed, in 2004
and 2010 the cholera epidemics were large and they intensely affected Chad. In multivariate analysis
including country explicative variables, year and access to water, the year of appearance is associated with a
reporting of more than 10 cholera cases: 2004 and 2010 with incidence ratios of 6.0 (p=0.01) and 6.2
(p=0.001) respectively. The year 2007 is associated with a drop in incidence with a significant IRR of 0.19
(p=0.02).

Population density factor
A sub-analysis was done by stratifying by country. For Chad and Niger, the number of variables available
being limited, the only factor significantly associated with cholera cases is the population density in Chad.
Indeed, in Chad high densities are significantly associated with the appearance of cholera cases [IRR
density 3rd quartile= 25 (p=0.04) and IRR 4th quartile =26 (p=0.05)]. These zones affected by cholera are
situated in the west of the country in the Lake Chad Basin and in the border areas with densely populated
Cameroon. This association remained significant whatever the threshold chosen (1 case, 10 cases or 100
cases).
Model of Cameroon and Nigeria

The low population density is a protective factor in univariate analysis (IRR 4th quartile = 0.26/p= 0.003)
non significant in multivariate analysis (Table 4, p47).

14
Incidence-Rate Ratio (IRR) or the relationship of the incidence rate of two groups to be compared (individuals with the risk factor are placed in the numerator). The incidence rate ratio of the
disease among those exposed is thus IRR times higher among those not exposed to the factor studied.
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Influence of access to water through an improved water source
Model of Cameroon and Nigeria

The link between the access to water from a protected source and the incidence rate of cholera between
2003 and 2010 in Cameroon and Nigeria was evident in univariate analysis for the two highest quartiles (3rd
quartile IRR= 0.42; p = 0.04 and 4th quartile IRR = 0.20; p = 0.003). The values of coefficients vary little as a
function of the threshold chosen for the definition of epidemics (1 case, 10 cases or 100 cases).
Stratified analysis by country

The protective effect is not significant for Chad, Cameroon and Niger even if the IRR are inferior to 1,
showing a global tendency of this factor for protection vis-à-vis cholera epidemics. For Nigeria, the three
quartiles are strongly protective with a marked effect for the last two quartiles: 2nd quartile IRR = 0.25
(p=0.008), 3rd quartile IRR = 0.06 (p<10-4) and the 4th quartile IRR = 0.10 (p<10-4).
Figure 8 (p41) illustrates this relationship between the incidence rate of cholera during the period
studied and the percentage access to an improved source of water.

Figure 8: Maps of the cumulative incidence rates (2003-2010) and the percentage of access to improved water

Cholera incidence rates between 2003
and 2010 in Cameroon and Nigeria (by
regions/states)

Percentage having access to water
through an improved source in Cameroon
and Nigeria (by regions/states)

The states or regions that are well supplied in water through a protected source are less often affected by cholera.
Access to water through a protected source brings about a protective effect in terms of cholera, probably reinforced at
a certain threshold of access. This relationship does not imply that the absence of access to water through a protected
source is a risk factor of sufficient importance to bring about cases of cholera (as shown by the southeast of Cameroon,
for example, which is poorly supplied in water of quality but little affected by the disease).
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Access to sanitation alone or access to water and sanitation in the same domicile
Model of Cameroon and Nigeria

Even if cholera is a diarrheic disease and there is certain evidence that interventions linked to sanitation
are effective, in spite of a low number of rigorous studies on the subject (Fewtrell, Kaufmann et al. 2005;
Clasen, Bostoen et al. 2010), the potential protective role of access to improved sanitation alone could not
be shown in the framework of this study. The map of the different accesses to sanitation is presented here
below (Figure 9, p42).
The protective role of access to sanitation coupled with access to water in the same domicile is
significant, on the other hand, whether the analysis is undertaken with a continuous value or with a
categorical variable based on tertile or quartiles. The values of the univariate model are the following:
 2nd quartile IRR = 0.48 (p= 0.15)
 3rd quartile IRR = 0.11 (p<10-4)
 4th quartile IRR = 0.26 (p<10-4).
The value of the coefficients and their significances remain in a sensitivity analysis (threshold of 1 case,
10 cases or 100 cases) highlighting the strength of the association.
In the multivariate model, this factor is insignificant; nonetheless, the tendency to protect remains
present and close to the threshold of significance for the second quartile (Table 4, p47).

Figure 9: Maps of cumulative incidence rates (2003-2010) and percentage of access to improved sanitation alone
and improved sanitation and water

Cholera incidence rates between
2003 and 2010 in Cameroon and
Nigeria (by regions/states)

Percentage having access to improved
sanitation in Cameroon and Nigeria (by
regions/states)

Percentage having access to
improved water and sanitation in the
same domicile in Cameroon and Nigeria
(by regions/states)

The states or regions well served in sanitation of an improved type do not seem to be less affected by cholera than
their neighbors (Figure 8, a and b). On the other hand, states or regions where families benefit at the same time from
sanitation of an improved type and access to water from a protected source in the same domicile seem to be better
protected (with the exception of the Coastal region of Cameroon, Figure 8, a and c).
It seems therefore preferable that sanitation programs be paired with programs of water access in the framework of
the fight against cholera.
Sanitation being nonetheless largely linked to the urban/rural context, this result is to be considered with care taking
account of the significant risk of local confounding factors such as population density, variations in the type of housing,
hygiene practices…
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Influence of buying water in the streets
Model of Cameroon and Nigeria

It is important to note that the sale of water in the streets can take place with a large variety of very
different qualities of water and can, at times, be completely satisfactory. The risk linked to the sale of water
by traveling salesmen was evaluated in Cameroon and in Nigeria where the data were available. In spite of
the IRR included between 1.5 and 3, only the 3rd quartile is significant in a univariate analysis, IRR = 2.91
(p=0.03). The strength of the association was verified for the three thresholds of the sensitivity analysis. This
association is not present in terms of a change of threshold and was not included in the multivariate
analysis.
The role of the sale of water in the streets in setting off and spreading cholera epidemics is therefore not
clearly established for cholera:
- On the one hand, the preliminary results of the current study for Nigeria and Cameroon do not seem to
question the sale of water in the streets as a determining factor in the spread of cholera from a
statistical point of view on the macro level (Figure 10, p43).
- On the other hand, the role of the sale of water on the local level must not yet be set aside a priori.
Numerous studies already showed the poor quality of water sold in sachets in Nigeria (Adekunle, Sridhar
et al. 2004; Olaoye and Onilude 2009) and in Cameroon and at least one study supports a link existing
between the sale of water in the streets and the spread of cholera in the city of Kano in the north of
Nigeria (Hutin, Luby et al. 2003).
In addition, measures to limit the sale of water have, in the past, been difficult to put into place. For
example, although Nigerian directives on the sale of water in sachets have been defined by the National
Agency for Food Administration and Control (NAFDAC), they have not always been respected by producers
(Onemano and Otun 2003). The forbidding of “distribution or sale of water in poor hygiene conditions” 15
during the epidemic in Douala, Cameroon in 2004 was also almost impossible to implement. Actions under
way in Cameroon (more than 120,000 illegally produced water sachets and 28 water sachet production
units were seized in April 2011 16 by virtue of the regional declaration N°28/Ar/c/Sg/Daj of November 28,
2010) illustrate that strong political decisions can lead to tangible results.
Figure 10: Maps of cumulative incidence rates (2003-2010) and the percentage of access to water from sales in
the street

Cholera incidence rates between 2003
and 2010 in Cameroon and Nigeria (by
regions/states)

15
16

Percentage having access to water for
sale in the streets in Cameroon and
Nigeria (by regions/states)

Municipal decree no. 02/2004/AMCUAD of the urban community of Douala, Cameroon dated April 13, 2004 prescribing hygiene and public health measures.
http://www.cameroun24.net/blog/?pg=actu&ppg=1&pp=1&id=1626, last accessed May 3, 2011
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Typology of access to water through non improved resources
Model of Cameroon and Nigeria

Univariate analysis highlights a significant link between the percentage of wells in the access to water
and cholera epidemics. The values of the Cameroon-Nigeria univariate model are the following: 2nd quartile
IRR = 3.41 (p= 0.01); 3rd quartile IRR = 5.15 (p=10-3) and 4th quartile IRR = 15.13; (p<10-5).
The use of the percentage variable as a continuous variable is significant with an IRR equal to 1.03 for
(p=10-3) growth in the percentage of the share of wells in water access. The strength of the association is
important following a dose-effect relationship. This relationship is strong in the sensitivity analysis with
thresholds of 1, 10 or 100 cases for the definition of a cholera epidemic and the stratified analysis by
country to confirm results, which were particularly marked for Nigeria.
It is important to underline that the values of the relationship increase with the threshold showing the
strength and the robustness of the association defining a causality criteria according to Bradford Hill 17. The
adjusted multivariate analysis on the country confirms the significance of the association in Table 4 (p47).
The use of water from open wells appears as a significant aggravating factor in the risk of cholera in
Nigeria in the northern part of the country (Figure 11, p44).
The risk linked to wells has been assumed for a long time in the country (Adesiyun, Adekeye et al. 1983;
Umoh, Adesiyun et al. 1983; Oguntoke, Aboderin et al. 2009) as it is elsewhere in the world (Das, Manickam
et al. 2009), but this study on a “macro” level allows us to bring its importance to light in Nigeria.
This factor, linked to the areas with a high percentage of wells in water access is also found in Cameroon
(Far North region, North and Adamawa) and probably in a more moderate way in Chad (importance of
access to water through wells in Mayo-Kebbi East and Mayo-Kebbi West). A more detailed study for the
Sudano-Sahelian area of Chad could contribute complementary elements.

Examples of at-risk water access in the Lake Chad area

© PY. Oger / B. Sudre-2011

Left: Street water salesman in the midst of filling his water tanks in a rural area of the state of Borno (Nigeria)
Right: Urban zone community wells in the historical neighborhood of the city of Bauchi (Nigeria) that was strongly hit during the 2010 epidemic. The evacuation of surface water occurs in open-air
channels in the street. The risk of microbiological contamination of the wells is high. The water can be used to wash dishes and for drinking in the case of cuts in the water conveyance system (faucet
to the right of the well).

Figure 11: Maps of cumulative incidence rates (2003-2010) and the percentage of wells in the access to water
17
According to Austin Bradford Hill, 1965, there are nine causality criteria: 1. The strength of the association (high level of correlation and importance of difference), 2. Internal coherence
(quality of the protocol and taking account of possible biases) and external coherence (reproductibility and consistency of results with other scientific studies and on other populations), 3.
Temporality (“the effect preceding the cause”) 4. Biological gradient: a dose-response relationship, 5. The existence of a model and experimental evidence, 6. The specificity of the association, 7.
Biological coherence (physiopathology), 8. Biological plausibility in relation to the available scientific knowledge and 9. Analogy with other related events to another pathology (in this case, enteric
bacteria for example).

44

Cholera incidence rates between 2003
and 2010 in Cameroon and Nigeria (by
regions/states)

Percentage of access to water by wells
compared to access to water overall in
Cameroon and Nigeria (by
regions/states)

Programs of improvement in drinking water access based on the replacement of open wells by infrastructures of an
improved type can therefore play a major role in the protection against and limitation of the spread of cholera cases in
the Lake Chad Basin area. Complementary studies must be conducted to better understand the possible role of wells in
the spread of cholera epidemics in the Lake Chad Basin.

Influence of household water treatment
Model of Cameroon and Nigeria

Values of the Cameroon-Nigeria univariate model are the following: 2nd quartile IRR = 0.37 (p= 0.05); 3rd
quartile IRR = 0.15 (p=10-3) and 4th quartile IRR = 0.10 (p<10-4). This association is stable and significant in
sensitivity analysis using the different thresholds. This association is not found to be significant in the
multivariate model.
Although only practiced on a small scale (generally less than 15% of households), water treatment in
households presents a protective association in terms of cholera, which goes in the direction of numerous
studies conducted since 1995 on the influence of individual treatment on the number of cases of diarrhea
(Mintz, Reiff et al. 1995; Lantagne, Quick et al. 2007).

Household water treatment methods can seem appropriate for the fight against cholera, especially in rural areas
where other types of access to protected sources do not seem possible.
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Figure 12: Maps of cumulative incidence rates (2003-2010) and percentage of the population practicing
household water treatment

Cholera Incidence rates between 2003
and 2010 for Cameroon and Nigeria
(by regions/states)

Percentage of the population practicing
household water treatment in Cameroon
and Nigeria (by regions/states)

Relationship with semi-informal housing conditions

The relationship between informal housing conditions and risks of a spread of cholera had been highlighted
in a study conducted in Tanzania (Penrose, de Castro et al.). Such conditions were therefore studied for
Nigeria and Cameroon. No convincing result was shown nonetheless on the scale of this study.
Limits of the study: the influence of rain, humidity and temperature
Numerous studies on cholera and the environment have shown the combined influence of
environmental determinants on the incidence of cholera, particularly pluviometry, hygrometry and
temperature (Rajendran, Sumi et al.; Colwell and Huq 1994; Constantin de Magny, Murtugudde et al. 2008;
Luque Fernandez, Bauernfeind et al. 2009). Field missions to different countries of the Lake Chad Basin also
seem to conclude a possible influence of floodable areas on the transmission of cholera (in wetlands in the
south of Chad and the north of Nigeria in particular).
Several local actors describe the seasonality of cholera without an in-depth study of associated cofactors. Taking account of the data available and the time allocated on this work, it is not possible to
integrate these factors into our study. The recommendations relating to the operational research on cholera
in the region integrate this focal area.
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Table 4 : Multivariate analysis of factors associated with cholera epidemics in Nigeria and Cameroon in the 20032010 period

Factor

IRR

sd

p-value

CI 95 %

2003*
2004
2005
2006
2007
2008
2009
2010

1
5.02
1.77
1.91
0.85
1.42
1.68
2.73

3.88
1.35
1.41
0.67
1.14
1.36
2.11

0.03
0.44
0.3
0.83
0.66
0.51
0.19

(1.10 - 22.85)
(0.40 - 7.89)
(0.44 - 8.19)
(0.17 - 4.06)
(0.29 - 6.87)
(0.34 - 8.23)
(0.59 - 12.49)

Density Quartile
1st quartile*
2nd quartile
3rd quartile
4th quartile

1
1.03
1.01
0.42

0.69
0.67
0.24

0.95
0.98
0.14

(0.28 - 3.82)
(0.27 - 3.70)
(0.13 - 1.32)

2.01
3.89
18.71

0.01
0.01
<0.001

(1.31 - 10.73)
(1.35 - 22.06)
(3.88 - 118.53)

1.46
0.87
1.23

0.63
0.90
0.78

(0.25 - 9.77)
(0.23 - 5.21)
(0.20 - 8.37)

0.60
0.21
0.66

0.84
0.08
0.75

(0.22 - 3.39)
(0.07 - 1.18)
(0.13 - 4.20)

Year

Quartile of the percentage of open wells in overall water access
1st quartile*
2nd quartile
3rd quartile
4th quartile

1
3.76
5.47
21.45

Quartile of the percentage of access to water treatment in the household
1st quartile*
2nd quartile
3rd quartile
4th quartile

1
1.56
1.09
1.30

Quartile of the percentage of access to water and sanitation
1st quartile*
2nd quartile
3rd quartile
4th quartile

1
0.86
0.30
0.76

Note *: Category of reference, IRR, Incidence Rate Ratio, model adjusted by country and with the threshold definition of 10 cases for cholera epidemics.
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Significant local Water, Sanitation and Hygiene specificities for the spread of
cholera

On the local level, specific factors can play an important role in the spread of cholera:
- A restricted number of places, moments or groups of specific persons who present conditions
favorable to the human-to-human transmission of cholera; and
- Certain urban areas that present a specific context for the spread and expression of the disease.

Places, times and people presenting specific risks of human-to-human contamination
Certain places present risk factors linked to public hygiene and can encourage human-to-human
contamination. Of particular note are weekly markets and the ports and landing areas of Lake Chad.
The historical epidemiological analysis (Section I), interviews in the field in the region of Northern
Cameroon and Nigeria and the detailed analysis of the registers of the Cholera Treatment Centers (CTC) in
Chad in 2010 also show a risk of secondary transmission due to insufficient hygiene practices upon the
appearance of the epidemic (Dunoyer and Sudre 2011): in the patients’ homes (which is confirmed by other
studies in Southern Nigeria (Udonwa, Udoh et al. 2008) and during funerals as well as in the cholera
treatment centers.
Certain populations seem to be more at risk:
- island communities and fishermen;
- nomadic populations; and
- merchants.
Risk factors linked to these populations as well as the major importance of the spread of the disease
through community deaths, funeral rites, commercial trade and weekly markets were shown in Chad
(Dunoyer et Sudre 2011). The analysis conducted by Action Contre La Faim in the framework of the fight
against cholera in Chad showed the importance of interpersonal contamination factors in the dynamic of
the spread of the disease in this country. Major meals taken together during ceremonies and festivities,
especially during funerals, seem to play a specific role. These factors would merit a closer examination in
Cameroon and Nigeria.
Weekly markets

© PY. Oger / B.Sudre-2011

Market in Cameroon (left) and dried fish in Nigeria in the state of Borno (right)
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Risks linked to food contamination
Fish and seafood are the foods that are most commonly linked to cholera epidemics, but fruit, dairy
products and chicken also have the potential to transmit cholera (Rabbani and Greenough 1999).
Risks linked to food contamination by cholera are of two orders: either related to contamination linked
to the natural water environment for fish and seafood or to food preparation hygiene (Sutton 1974;
Scheelbeek, Treglown et al. 2009).
No study has been published on the risks of contamination linked to a lack of hygiene during meal
preparation in the countries of the Lake Chad Basin. Contamination of a culinary preparation of yellow
sauce had nonetheless been shown at the time of the cholera epidemic of Douala in 2004 (Tracol and Oger
2004). If this risk factor were shown to be important, specific actions to promote good hygiene practices
during meal preparation could be included in the public health communication campaigns.

Specificities of urban areas
Urban areas present characteristics that are specific to them: density, quality and typology of water and
sanitation access, multiple public gathering places, collective eating places and so on. These characteristics
are factors that have an influence, positive or negative, on the risks of cholera transmission. The importance
of food hygiene in large-scale eating halls or restaurants is an urban specificity whose role was particularly
highlighted in the framework of cholera epidemics in Nigeria (Egbobor, Etok et al. 2006).
Numerous large agglomerations in the Lake Chad Basin are regularly affected by epidemics: N’Djamena
in Chad, Maroua and Garoua in Cameroon, Diffa and Maradi in Niger as well as Maiduguri, Bauchi, Kano and
Katsina in Nigeria.
The UNICEF country offices in the four countries of the Lake Chad Basin could conduct a study specifically
dedicated to some of these urban zones. The choice of cities for such studies should be made on the basis of
the quality of the information available in terms of the geographic provenance of cholera patients (i.e.
existence of exploitable line listing for the previous years) but it would be particularly pertinent to better
understand the mechanisms of the spread of the disease in urban areas with a link to social and
environmental factors in N’Djamena, Maroua, Maradi, Maiduguri, Bauchi and Katsina.

Social and human determinants: socio-anthropology and cholera

The knowledge and understanding of the community perception of the disease, of its causes, and
potential modes of transmission are important factors in integrating the implementation of WASH programs
linked to the fight against cholera.
Perception of the disease
The identification of cholera as a “new disease” in the collective memory encourages its attribution to
one or several causes tied to beliefs (curses, spells), in particular in isolated rural areas. A work on the
understanding and formulation of risks in the community is a first step in the work of prevention. Thus, the
acceptance of prevention measures related to deaths and traditional ceremonies must be based on a
reformulation adapted to sanitation risks, taking into account the social framework of intervention in order
to encourage the adherence of populations.
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Perception of the risks: hygiene and clean water
In parallel with the perception of the disease in the heart of the community, the behaviors for given
hygiene practices linked to cleanliness are elements structuring the community response in the face of an
epidemic episode. It is possible to cite, among others: body hygiene, organization of the domestic space and
the preparation of foods.
These social norms and the definition of cleanliness/dirtiness demand to be taken into account in
advance of emergency situations and in awareness messages.
This process must also integrate adaptation of messages in the spoken language due to low literacy rates
in certain areas of the Lake Chad Basin (see table below).
Table 5 : Female literacy rate by country

Country

Nigeria
Niger
Chad
Cameroon

Literacy of women from
15 to 24 years of age

Literacy of women from
15 to 49 years of age

56
15.5
17.9
65.8

53.7
11.6
12.1
58.9

Source

DHS 2008 / MICS 2007
DHS 2006
DHS 2004
MICS 2006

There have been no studies on the effectiveness of hygiene promotion campaigns in the framework of
cholera in the Lake Chad Basin. A study conducted in Guinea Bissau on hygiene promotion during a cholera
epidemic showed that radio and word of mouth are the principal sources of information for the population,
while messages transmitted by television or through poster campaigns did not reach objectives
(Gunnlaugsson, Angulo et al. 2000; Einarsdottir, Passa et al. 2001).
Finally, the communication campaigns on cholera must be attached to the social framework, taking into
account, in particular, opinion leaders, structures of chieftainships and systems of traditional care.
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Summary and recommendations: Cholera and access to water, hygiene and
sanitation in the countries of the Lake Chad Basin
R-IV: The shield strategy and the sword strategy

This study and the previous studies conducted by UNICEF in West and Central Africa lead us to propose a
“shield strategy” and “ strategy” for the fight against cholera.
The shield strategy is characterized by sustainable Water, Sanitation and Hygiene interventions
outside of epidemic periods in the priority areas defined as being specifically at risk for cholera.
The sword strategy is an intervention in the epidemic phase, as of the confirmation of the first cases,
based on advance preparation that allows for a short delay in response time and excellent reactivity
for an early response in affected zones.
The definition of priority WASH intervention zones and the launch of early response of a “sword” type
implies the reinforcement of links between medical and epidemiological surveillance domains with those
of water, education and sanitation.

The WASH priority action areas correspond to the regions of intervention in the “shield” framework (see
map in Figure 6, p32).

 The shield strategy
The shield strategy depends on an overall improvement of hygiene practices and access to water and
sanitation in the most at-risk areas for cholera that will be referred to as “priority WASH actions areas”
here below. The establishment of improvement programs is based on a good understanding of the specific
contexts for each intervention area.
Rural areas can benefit from programs of access to improved water by being based principally, but not
only, on the search for alternative strategies of access to water through open wells in areas in Nigeria,
Cameroon and Chad where the role of wells in the spread of the disease is strongly suspected. The means to
put into place will depend on local characteristics, but overall the range of water access in rural areas must
be planned, including:
- Creation of closed wells/boreholes;
- Protection of water sources in the areas where they exist and are exploitable;
- Reinforcement of the use of treatment products in households in the areas where they are already
present;
- Introduction of the methods of individual treatment in certain areas where they are not used; and
- Use of alternative strategies such as solar disinfection since positive experiences in the use of the
SODIS method have already taken place, particularly in Cameroon (Graf, Zebaze Togouet et al.).
Traditional approaches of household treatment also exist in the Lake Chad region and in Nigeria in
particular. The most common practices are based on the use of the Alun stone and the seeds of a plant,
moringa (Moringa Olifeira).
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These two methods used for a long time allow for an effective coagulation/decantation or, in other
words, they encourage a significant decrease in the microbial charge and therefore have a clear impact on
diarrhea. The implications of these traditional treatments on cholera are more debatable (Olayami and
Alaby 1994).
A case-control study conducted in Bangladesh in 1984 showed the influence of the Alun stone on the
protection of family users confronting Vibrio cholerae (Khan, Khan et al. 1984), but the natural association of
Vibrio cholerae with copepods in the environment can allow it to survive a treatment based on the Alun
stone (Chowdhury, Huq et al. 1997). The absence of knowledge about the possibility and the potential mode
of survival of Vibrio cholerae in the environment in the study region prevents a clear conclusion on the
effectiveness of the Alun stone alone in the Lake Chad Basin.
Concerning Moringa, recent studies in the laboratory showed the reality of the bactericide effect of
Moringa extracts on Vibrio cholerae, but in variable proportions depending on the concentration and which
could not guarantee the elimination of vibrion (Walter, Wagai et al. 2011).
In the case that chlorination is planned in a complementary treatment after these
coagulation/decantation pre-treatments, it is important to note two opposite impacts of these methods on
the demand in chlorine: while the use of the Alun stone allows for a decrease in the need for chlorine, the
Moringa seeds significantly increase this demand to such a point that it makes this treatment strategy
incompatible with chlorination (Preston, Lantagne et al. 2010).
Methods of simple filtration through fabric have shown their effectiveness in the framework of the fight
against cholera in Bangladesh (Huq, Yunus et al.) While the effectiveness of the filtration must also be linked
to the mode of survival of Vibrio in Southeast Asia (association with copepods), filtration mechanisms could
also be tested in complement to the Moringa seeds in the Lake Chad Basin. Disinfection in the household
based on chlorine products is recommended in addition to the use of the Alun stone.

In rural areas the most at risk for cholera, the shield strategy is based principally on the improvement
of access to water.
If the strategies of household water treatment seem to have a more effective result on the prevention of
diarrhea than the strategies of improvement at the collecting point, the potential role of open wells in
the spread of cholera in the Lake Chad region must incite interest specifically in the problem of open
wells (Clasen, Roberts et al. 2006; Clasen, Schmidt et al. 2007). Complementary studies are necessary to
understand their role in the spread of the disease.
The replacement of open wells by boreholes or protected wells and the development of household
water treatment methods will be the two privileged focal areas for access to water in rural areas.
Programs of access to sanitation could also be put into place in parallel with programs of access to water
in the priority intervention zones. These programs will be able to particularly benefit from positive
results of the Community-Led Total Sanitation (CLTS) approach in West Africa.
Programs of improvement in hygiene conditions will be developed in the places that are the most at risk
for the transmission of cholera (markets, ports and landing piers).

52

Urban zones are specific spaces where cholera can be present and thrive that impose a particular
approach. Cities identified as at risk in the epidemiological section of this report must benefit from specific
programs.

In urban zones the most at risk for cholera, the shield strategy probably rests on a combined
improvement of access to water, sanitation and overall hygiene practices and conditions.
To increase cost effectiveness, this improvement must nonetheless be targeted in the neighborhoods the
most at risk in the heart of the identified cities. Studies for determining the most at risk zones should be
conducted in the cities of N’Djamena, Maroua, Maradi, Maiduguri, Bauchi and Katsina.
These studies will also attempt to determine the influence of the sale of water in the streets and the
possibilities of legislative accompaniment of the sector for a better account of the aspects linked to
quality.

Studies show that Water, Sanitation and Hygiene activities are capable of preventing and controlling a
cholera epidemic. To do so, WASH interventions must fight against the sources of the epidemic and be
specific to the context (Cairncross, Ensink et al. 2009). They also must be based on an understanding of the
framework of intervention in order to be assured that the strategies put into place and the communication
messages are understood and adopted by the communities affected by the disease.

It is therefore recommended to undertake a socio-anthropological study on cholera in the Lake Chad
Basin, targeting knowledge, behaviors and cultural practices related to the public health risk linked to
cholera. This study would particularly allow to:
- Orient strategies of prevention and response in the rural lakeside areas (particularly in relation to the
possible adaptations of funeral practices); and
- Define the messages for community and school communication.
In practice, and taking account of the diversity of communities in the Lake Chad Basin and its area, an
exhaustive study is not possible. However, a strategy with a multi-centric study in the defined zones is an
indispensable step in the anchoring of prevention and response strategies in the population for a better
adherence to recommendations. See annexe p83.

In conclusion for this sub-section dedicated to the shield strategy, it is fundamental to recall that
WASH interventions must fight against the sources of the epidemic and therefore be context specific.
The work done during this study did not lead to a sufficient overview of the WASH situation to define
the program to establish zone by zone. WASH zone specificities, nonetheless, can lead to zone
recommendations, as presented below (Table 6, p 54).
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Table 6: Strategies of Water, Sanitation and Hygiene Response in relation to priority zones

Epidemiological Observations

WASH Observations

WASH Recommendations (shield
strategy)

Zone 1: Maradi Katsina- Sahelian
climate—intense and relatively short
epidemics in rural areas—a marked
seasonality—dependence on water
resources (wells).

Zone 1: Maradi Katsina –Zone
characterized by an access to water
largely through the means of open
wells, quasi-absence of the practice of
household water treatment and issue of
sanitation a bit less problematic.

Zone 1: Maradi Katsina-Substitution
programs principally for open wells.
Promotion of good hygiene practices and
progressive integration of means of
household water treatment.

Zone 2: Lake Chad—lakeside zone with a
Sudano-Sahelian climate—onset between
weeks 15 and 25—long epidemic—
variation in population density of those
dependent on agro-pastoral activities and
fishing (population displacements)—
geographic isolation, difficulties of access
during the rainy season—lack of health
facilities in the heart of the lakeside zone.

Zone 2: Lake Chad—Zone characterized
by heightened problems of access to
sanitation and to adequate hygiene
conditions. Diversified access to water
depending on the region (boreholes,
open wells, surface water) but rather
good use of household water
treatment.

Zone 2: Lake Chad—Sanitation program
adapted to natural conditions (lakeside
zones). Promotion of household water
treatment and safe water storage in the
home. Social marketing of household water
treatment products (significant commercial
zone). Promotion of good hygiene practices.

Zone 3: Logone and Chari Basin—zone of a
floodable plain with a Sudano-Sahelian
climate—border trading and commercial
areas (fishing and mobile population)—
“leaping” epidemic along the
transportation routes—early onset
possible.

Zone 3: Logone and Chari Basin—Zone
characterized by significant access to
water through open wells in flood
zones. Existence of small networks in
numerous urban areas. Numerous
populations with no access to
sanitation.

Zone 3: Logone and Chari Basin—Sanitation
program adapted to natural conditions
(flood zones). Promotion of drinking water
supply systems in urban areas. Promotion of
household water treatment methods in rural
areas. Promotion of good hygiene practices
and safe storage at home.

Zone
4:
Mandara
Mountains–
mountainous Sudano-Sahelian climate
with a strong dependence on water (water
villages)—Maiduguri/Maroua trading route
via Kolofata.

Zone 4: Mandara Mountains –
Significant presence of open wells.
Significant problem of water sales. A
small part of the population treats
water in the household. Significant
problem of sanitation.

Zone 4: Mandara Mountains –Substitution
programs for open wells. Programs of
sanitation of the Community-Led Total
Sanitation type.

Zone 5: Adamawa—less frequently
affected, but needing heightened
surveillance: proximity of exposed urban
space (Yola, Biu, Garoua)—earlier and
longer rainy season.

Zone 5: Adamawa—Little access to
water through protected sources.
Moderate presence of open wells. Not
much sale of water. Little household
water treatment (on the Nigeria side,
and there seems to be more on the
Cameroon side)

Zone 5: Adamawa—Search for alternative
strategies for access to water from improved
sources: harnessing sources and rainwater
harvesting systems.

Zone 6: Urban centers including high
human density neighborhoods with a lack
of access to water in a Sudano-Sahelian
climate—risk of microbiological
contamination of wells (ex. Bauchi,
Katsina)—relays and amplification of rural
epidemics.

Zone 6: Urban centers – existence of
collective water supply and sewage
networks

Zone 6: Urban centers—Study of the
cholera dynamic by neighborhood.
Programs of improvement to the collective
systems of access to water and sanitation.
Study of the influence of water salesmen
and legislative measures of the sector for a
better account of quality aspects.
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 The sword strategy

 Water disinfection in the epidemic areas
In the zones affected by cholera in Nigeria, Cameroon, Niger and Chad, chlorination by mobile teams is
recommended immediately upon the appearance of the first cases. Teams will be able to base their work
on the line listings of those who have fallen ill in order to guide the choice of priority zones for chlorination.
The preferred type of chlorination will be chlorination of water taken from wells rather than a
chlorination of wells, as the effectiveness of the latter method is far from bring shown (Cairncross, Ensink et
al. 2009). These measures of collective chlorination will be preferred to household treatment measures in
the framework of the sword strategy (in order to be certain of reaching the largest number of people), but
particular attention should be paid to the level of residual free chlorine.

 Sanitation and hygiene prevention measures
Research work was able to demonstrate, in a mouse model of inoculation, that isolates from cholera
patients inoculated immediately into the mouse could be considered hyper infectious compared to a
reference sample from a laboratory culture. This competitive advantage is lost if the samples from cholera
patients were previously cultivated in a laboratory (for 18 hours). The authors emphasize that its “hyper
infectious” condition persists after cultivation of the initial samples in water from the environment in
comparison with samples of reference cultivated in the laboratory. (Hartley, Morris et al. 2006). All actions
favoring hygiene measures in the immediate proximity of a patient are therefore recommended (Codeco
and Coelho 2006).

The sword strategy is an intervention in the epidemic phase as soon as the first cases are confirmed,
based on preparation ahead of time that allows for a short delay in response time and significant
reactivity for early action in the zones affected.
The principal WASH activities to undertake by these teams who are active as of the first cases are:
- Chlorination at collective water sources (or an increase in chlorination rates in urban areas), or the
distribution of products for individual water treatment;
- Dissemination of prevention messages for safe funeral practices; and
- Dissemination of messages on good hygiene practices during an epidemic, especially related to hand
washing.
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SECTION III: The Epidemiological Surveillance System for Cholera
in the countries of the Lake Chad Basin
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The first step in a comparative study of surveillance systems was to formalize the functioning of the
surveillance system thanks to simple key items relating to organization, management and analyses of
epidemiological data (see Annex V for details).
This section is based on interviews with the central offices of epidemiological surveillance systems in the
four countries, a literature review of guides and technical documents and interviews with the peripheral
levels of the zones visited (Far North of Cameroon, states of Borno and Bauchi in Nigeria and the regions of
the Lake and Mayo-Kebbi in Chad).
This section does not therefore constitute an exhaustive audit of the surveillance system, but has the
objective of synthesizing the implementation of the surveillance system to show the functional crossborder links that are possible as well as the coordination with the Water, Sanitation and Hygiene
response to cholera epidemics.
The presentation of results is separated into different parts:
- A simplified overall organization chart presenting the structure of the different surveillance systems;
- A qualitative analysis and a series of tables listing the elements of a surveillance system;
 Case definition,
 Detection and declaration of epidemic outbreaks,
 Functioning of the surveillance and early warning system, and
 Training of management and supervision.
Recommendations are based on sharing best practices of epidemiological surveillance and strengthening
detection of cholera epidemics and include an organization chart of the decentralized surveillance plan and
the development of a cross-border network to fight cholera.

Epidemiological surveillance :
Epidemiological surveillance is a continuous and systematic process of data collection, analysis and interpretation on
morbidity and mortality of diseases and other health conditions for the planning and management of disease control
and prevention interventions. An early warning system for infectious diseases is based, in general, on this
epidemiological surveillance. It has the aim of alerting the appearance of an epidemic or an abnormal morbid
phenomenon in order to trigger the launch of the response.
Standard case definition:
The clinician uses the clinical case definition to make a diagnosis and to implement the appropriate treatment.
The case definition for surveillance concerns the ailments and diseases reported in the surveillance system with an aim
of monitoring a population and excluding other similar ailments from this detection.
The community case definition is based on simplified definitions and the identification of key signs to refer the patient
to a primary care center.
By definition, these definitions are common to all health facilities in a country.
A series of definitions was proposed by the IDSR Technical Guidelines for the African region. 18 19

18
Member states adopted a Regional Strategy for Communicable Diseases with Integrated Epidemiological Surveillance of Diseases in Resolution AFR/RC48/R2 at the 48th Session of the WHO
Regional Committee for Africa in Harare, Zimbabwe in September 1998.
19
Technical Guidelines for Integrated Disease Surveillance and Response in the African Region (IDSR), 1st edition July 2001, 2nd edition October 2010 (http://www.afro.who.int/en/clusters-aprogrammes/dpc/integrated-disease-surveillance/features/2775-technical-guidelines-for-integrated-disease-surveillance-and-response-in-the-african-region.html)
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Organization Chart of epidemiological surveillance systems
Here below, Figure 13 (p58) presents the architecture of the elements of the public health
administration of the surveillance system. Public health information on cholera will circulate from
peripheral health facilities towards the central level. The feedback information goes from the summit of the
sanitation pyramid towards the periphery.
Figure 13: Public health administration levels of the four Lake Chad Basin countries.
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Surveillance system analysis
Case definition
The case definition of cholera in the framework of epidemiological surveillance is variable according to
the country of the Lake Chad Basin.
As a reminder, in 2006 the World Health Organization proposed a definition for epidemiological
surveillance:
It is most important to ascertain that all patients considered to be cholera cases in fact have
the same disease. According to the WHO case definition, a case of cholera should be
suspected when:
– in an area where the disease is not known to be present, a patient aged 5 years or
more develops severe dehydration or dies from acute watery diarrhea;
– in an area where there is a cholera epidemic, a patient aged 5 years or more develops
acute watery diarrhea, with or without vomiting.
A case of cholera is conﬁrmed when Vibrio cholerae O1 or O139 is isolated from any patient
with diarrhea.
In children under 5 years of age, a number of pathogens can produce symptoms similar to
those of cholera, such as rice-water diarrhea. To maintain speciﬁcity, therefore, children under
5 are not included in the case deﬁnition of cholera . 20
Table 7 (p60) presents the different case definitions in each country. Overall, these epidemiological
definitions attempt to highlight the cases of serious dehydration among patients at the beginning of an
epidemic.
Two observations can be made:
In the field, these case definitions proposed by the management of health facilities are not homogenous
and there exists confusion between a clinical definition and an epidemiological definition. In general, a
systematic posting of epidemiological definitions of all diseases under surveillance should be constantly
maintained. Indeed, these definitions are only sporadically presented or not updated in the health centers.
The managers of health facilities must post these definitions, even in a simple handwritten form.
In addition, there exist generic linear lists (registers) collecting all diseases of a given health center (CTC
or antennas), compiled on the level of the public health district. If the weekly transmission based on the
standard epidemiological definition does not systematically remove cases of less than 5 years of age,
treated and cured in the health centers or the CTC, the definition loses its specificity.
Consequently, it is then no longer possible to separate an epidemic of infantile diarrhea from a cholera
epidemic defined by surveillance. A concomitance of several infectious agents has already been described
during a cholera epidemic and, in addition, the cases of non-choleric diarrheas are subject also to seasonal
variations. Thus, comparisons done between health districts and inter-country comparisons are no longer
perfectly correct if the rules are not applied in a strict and homogenous fashion. The systematic control of
the age of patients for surveillance is an example that illustrates this situation and shows the interest of
financial and logistical support of formative supervision.
Harmonization of these epidemiological cholera case definitions between countries is a priority, to be
done in such a way as to be able to assure monitoring of the regional comparison on the basis of one case
definition for identical surveillance. This is not contradictory with one clinical and community case definition
arising from a national reflection.
20

Cholera Outbreaks: Assessing the Outbreak Response and Improving Preparedness, WHO, 2006.
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Table 7 : Cholera case definitions in the epidemiological surveillance systems in the four countries of the Lake Chad Basin.
CHAD
• Epidemiological
case definition
(health
facilities/treatment
centers)

• Source

• Remarks

In a zone where the disease is
unknown:
When a patient aged 5 years or more
presents severe dehydration or
succumbs to an episode of severe
watery diarrhea, cholera must be
suspected.

CAMEROON
A suspected case of cholera: Profuse diarrhea with a rice water
or palm wine aspect; 10 to 100 stools per day, involuntary and
rapid, without obstacles, in continuous flow, anuria, severe
dehydration, vomiting at times.

NIGERIA

Any person 5 years of age or
more who develops severe
dehydration or dies from acute
watery diarrhea
If there is a cholera epidemic, a
Confirmed case: suspected case + isolation of choleric vibrion.
suspected case is any person 5
The alert threshold/action threshold: 1 confirmed case signals an years of age or more with acute
epidemic and must be declared.
watery diarrhea, with or without
In a zone where a cholera epidemic is
vomiting.
taking place
The case definition was modified in the first quarter of 2010.
Confirmed case: A suspected case
A patient aged 5 years or more who has In the districts in an epidemic: all patients presenting severe
in which Vibrio cholerae O1 or O
an episode of severe watery diarrhea,
diarrhea with or without dehydration, and with or without
139 has been isolated in the
with or without vomiting.
vomiting in northern districts and regions and their surrounding stool.
areas as of April 15, 2010.
In districts without an epidemic: Any patient presenting severe
diarrhea who dies after severe watery diarrhea in northern
districts and regions and their surrounding areas as of April 15,
2010. Districts without epidemics will move to the definition of
districts in an epidemic as soon as one suspected case will have
been detected.
Directive pour la Prévention et Lutte
Guide de prise en charge des maladies à potentiel épidémique et National technical guidelines for
contre le Choléra élaboré par le Service affections prioritaires au Cameroun, ministère de la Santé integrated disease surveillance
de Surveillance Epidémiologique
World Health Organization, December. 2005. (Ministerial decree and response. Epidemiology
Intégrée (SSEI)
at the end of the first quarter 2010)
Division. Fed. Min. of Health.
No clear definition on the operational
Case definition is not systematically mastered by health
In the two states visited,
level for the sharing of information.
personnel of the health centers visited (variable definition of a
definitions are known by the
The definition used is clinical. No IDSR
cholera case, no difference with a clinical case and an
epidemiologists responsible for
guide available on the peripheral level in epidemiological case).
surveillance. In the guide of
general.
The change of the definition in 2010 was mastered by the
diseases under surveillance a
No systematic posting in the health
managers of the surveillance system (center, region, district)
community definition of cases is
facilities (health centers). The
showing the flexibility of the surveillance system.
presented: “Any person 5 years of
knowledge of the head doctors in
Necessity of using national definitions in the CTC supported by
age or more with lots of watery
districts and regions is based on training health partners to integrate the cases into the surveillance
diarrhea”.
related to surveillance. Necessity of
system with one unique definition.
Community surveillance is
using national definitions in the CTC
heterogeneous (according to
supported by health partners to
interviews with surveillance
integrate cases in the surveillance
actors).
system with one unique definition.
The age criteria is not
systematically respected in the
field.

NIGER
Any individual 5 years of age
or more who has developed
severe dehydration or is
deceased after severe watery
diarrhea.

Guide technique national
pour la surveillance intégrée
de la maladie et la riposte
Recommended in the IDSR
guide. There exists in the
guide a definition of
community cases for cholera:
“any individual 5 years old or
older having abundant watery
stools.”
There were no visits in the
field to peripheral health
facilities due to time
constraints.
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Detection and Declaration of Epidemic Outbreaks
The integrated disease surveillance system serves as a health watch upon which the response to diseases
of epidemic potential is based. In the case of cholera, the detection of the first cases shapes the rapidity and
quality of the early response before the development of an epidemic whose scale and geographic spread
will always pose real operational difficulties.
Consequently, emergency measures and quarantine enacted as of the appearance of the first cases are
fundamental elements of the response to cholera epidemics. The evolution of the first days of the epidemic
are going to depend on this complex interface between the health and medical alert and Water, Sanitation
and Hygiene responses in health facilities.
All actions and measures in favor of early detection and mechanisms of coupling with the early response
must be supported. In the Lake Chad zone, the geographic constraints are obstacles to a rapid response: the
extent of the zone and the presence of vast lakeside and island areas that are difficult to access, the time for
land accessibility (North bank and East of the Lake), the overall distance from capitals (other than
N’Djamena) and the dry tropical climate whose seasonality provokes a hemming in of numerous zones on
the Lake’s edges and on its principal rivers, particularly the Cameroon-Chad border due to precipitation over
the entirety of the basin’s slopes (seasonal floods).
In these conditions, the anticipation of cholera epidemics is a priority over the long-term and preparation
and detection are key elements.
Overall, the detection of epidemic onsets is not based on community surveillance in spite of the
existence of case definitions in the integrated surveillance guide in certain countries (Table 8, p62). This
strategy was systematically cited by actors of the health system and partners as a necessity, while
recognizing the difficulties of implementation in the field (cf. the positive experience of the international
fight against the Guinea worm or dracunculose, based on community surveillance of cases, though
supported by financial compensation on the occasion of a case being reported to the health authorities).
The case definition in the surveillance system must be harmonized between health facilities of
different countries and must pay particular attention to the systematic use of the case definition in
reporting. The procedures for management of the first cases in the community (WASH inputs) are not often
clearly formalized: telephone numbers to alert health authorities, isolation procedures, sample materials
and procedures, household chlorination, quarantine measures of a patient or a deceased person, active
detection /immediate prevention in the community or social groups of the index case (i.e. fishermen,
nomads), involvement of traditional and administrative authorities.
And yet, it is at this very moment, in the first two days, that numerous epidemic outbreaks have started,
in particular around community deaths (Chad and Cameroon in 2010). The inclusion of the community in a
reflection around cholera and its risks must be conducted along with traditional authorities and in
coherence with socio-anthropological studies. A community case definition cannot be accepted and used
unless it leads to increased security for populations in relation to cholera. That imposes a real reactivity of
health services in prevention and rapid response (both medical and WASH). Health centers are thus the
mainspring of the rapid response. They must be supported in this process that coordinates with the WASH
sector response for the benefit of the community. In a second phase, the health district and the region will
contribute the remaining elements necessary for investigation including the expertise and logistical support
necessary.
As of this detection, the involvement of the administrative authorities for the official declaration of an
epidemic is the parameter that shaped the response carried out in Cameroon and Chad in 2010 by the
partners. A delay in the official declaration remains a major brake on the implementation of the response
in the field and the mobilization of funds. All national and international actors in the health and WASH
response raised this point during interviews.
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Table 8 : Detection of epidemic outbreaks in the epidemiological surveillance systems of the four countries of the Lake Chad Basin.

Detection
• Epidemic threshold

• Strategies and tools of
detection of community
surveillance

• Epidemic Declaration

CHAD

CAMEROON

NIGERIA

There is no epidemic threshold. One There is no epidemic threshold.
If a single case is suspected: report
confirmed case corresponds to an
One confirmed case corresponds to case-based information immediately
epidemic.
an epidemic.
Alert threshold: none
Epidemic threshold: doubling of
cases per week
There is neither a simple registry of In health centers, the principal tool The surveillance system uses a
rumors, nor of community
remains the case definition of
strategy of active surveillance
surveillance, but health managers
patients of a potential epidemic.
conducted by the Disease
and partners of the WASH response In the health centers and during
Surveillance and Notification Officer
speak of these as a strategy to
interviews, the “epidemiological”
(DSNO) and relating to a fraction of
promote for early detection.
definition of the cholera cases is
the health facilities.
There are community volunteer
variable according to the person
He is responsible for collecting
associations.
speaking and the materials available information in each health facility in
There is neither community
(old posters, guide of contagious
a weekly manner and for
detection nor active detection for
diseases of epidemic potential,
transmitting it to the epidemiologist
the cases.
memo from April 2010…).
of the state (1 LGA is divided into
There is neither community
wards which are further broken
detection nor active detection of
down into settlements or villages.)
cases.
Passive surveillance is completed by
There are community volunteer
this system in the case of an
associations.
epidemic.
In 2010, the declaration was delayed In 2010, adequate and rapid
The declaration of the epidemic is
at the central level compared to the regional reporting in the Far North under the responsibility of the state.
peripheral level.
Region.
The delay in the declaration existed
Delay in sending biological samples Informal channels signal cases
according to national and
(lack of materials).
rapidly.
international representatives for
Informal channels signal cases
No delays in sending biological
different years and different states.
rapidly.
samples.
WHO supports an epidemiologist in
Late national declaration.
each state who supports the state
epidemiologist.

NIGER
No definition of a threshold in
the IDSR guide.

As recommended in the IDSR
guide. No field evaluation.

Cholera epidemic recognized by
operational actors.
There was no official declaration
in 2010 according to the
representatives of the health
system that we met.
Delay in the official declaration.
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The biological confirmation of one or several standard cases is one of the elements of an epidemic
declaration. Indeed, this declaration depends on national administrative and health authorities who take
account of converging arguments for their epidemic declaration. The official declaration of a cholera
epidemic remains at the discretion of national authorities. Nonetheless, lobbying must be conducted for a
prompt declaration based on simple criteria such as, for example, one or several standard cases grouped
together in a restricted perimeter of which at least one was biologically confirmed. The precocity of this
declaration allows for the launching of early support from partners and national interventions for response
implementation in the field.
The confirmation of cholera cases on the peripheral level is not done due to a lack of means for the
culture and identification of the serogroup and serotype. In general, the microbiological suspicion comes
from the aspect of stools and the probable presence of vibrions in the direct exam of the stools. But these
elements of presumption are insufficient and microbiological exams based on the bacteria culture are still
necessary.
In the countries of the Lake Chad Basin, there are internationally recognized laboratories and research
centers with an expertise in microbiology upon whom the confirmation of cholera cases and operational
research can depend:
- In Cameroon, the Centre Pasteur of Yaoundé and the Garoua Annex are in charge of the
microbiological confirmation on the national level 21;
- In Nigeria, the laboratory of the University of Maiduguri Teaching Hospital, Maiduguri, Nigeria (a
reinforcement of the laboratory is under way, to be evaluated in the future);
- In Chad, the Reference Hospital of N’Djamena; and
- In Niger, the Centre de Recherche Médicale et Sanitaire de Niamey (Center for Medical and Health
Research), Niamey (CERMES) of the Institut Pasteur International Network is in charge of the biological
confirmation. 22
Francophone laboratories and non-governmental humanitarian organizations (Médecins sans Frontières;
Action Contre La Faim) work in collaboration with the Centre National de Référence des Vibrions et du
Choléra (National Center of Reference of Vibrions and Cholera) located in the Paris Institut Pasteur for
quality control and the study of the circulation of choleric vibrion strains.
From an operational perspective, the distance and the potential remoteness of the zones affected by the
epidemics are the difficulties present for the transport of samples. It is absolutely necessary to pre-position
material for taking samples and to plan rapid delivery channels for sending samples within the mechanisms
of rapid response (pre-placement of a simple and inexpensive sample kit, for example on filter paper, cf.
Annex 2 cholera guidelines 23). Feedback must be systematic—in particular towards medical doctors and
health agants in the district of origin.
The use of rapid test strips is an additional option. This epidemiological test could contribute to an early
warning in the framework of detection of suspected groups of cholera cases, but it requires a systematic
biological confirmation in a second step. However, the conditions of use of this test must be based on a
protocol discussed with national health authorities and microbiological laboratories that is understood and
applied by users in the health facilities. It cannot be applied throughout the entire country. The availability
of this epidemiological test for regional investigation teams and sentinel sites is one possibility.
The epidemiology describes an evolution of successive outbreaks and brings about interrogations on the
circulation of strains of vibrion in the Lake Chad Basin. Collaboration between the different laboratories and
institutes on the retrospective and prospective molecular biology of strains must be able to contribute the
elements of response having a direct impact on the implementation of the medical and WASH response.

21
22
23

http://www.pasteur-yaounde.org/
http://www.cermes.net/cermes/?ACCUEIL:Pr%E9sentation
Cholera Guidelines , 2nd édition, 2004 , Médecins Sans Frontières (www.bvsde.paho.org/texcom/cd045364/choleraguide.pdf)
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The functioning of an early warning surveillance system
Generally speaking, surveillance systems have adopted the strategy of integrated surveillance (Table 9,
p65). They are operational in the four countries, but there are elements that can slow down the
implementation of the early WASH response and its geographic adaptation during the development of an
epidemic:
 Communication:
Information sharing, in particular from the health facilities to the district, is always difficult. Mobile
telephone coverage improves from year to year, but there are still areas outside of networks. These
difficulties are also found in communications from the health district/LGA towards the immediately superior
level. These advances must, however, be adapted to the field and context. The choice of the type of
cellular/mobile telephone available must, for example, take into account the issue of access to electricity.
Initiatives have been taken to give telephone credits to doctors in districts in the case of epidemics, in
particular in 2010 in Cameroon during the epidemic. In the framework of public health epidemic
emergencies, mobile operators should promote free calls towards toll free numbers (the green emergency
number) including the health district and the regional health delegation. The use of the automatic sending
of SMS on a platform can encourage rapidity and quality in the transfer of information (health district to the
region).
 Data analysis:
There is a lack of data analysis done with a defined and structured strategy ahead of time that could
allow for rapid response and pro-active pre-positioning.
The classical analyses are:
- Time (attack rate and not only the number of cases/graphics and exploratories in Excel);
- Place (weekly map of attack rates by health district and health areas on free software) by delegations
from the regional level headquarters for coordination of the national and operational response; and
- Persons (use and analysis of line lists, already in place in Cameroon and Nigeria essentially, to better
define the sources of contamination and the at-risk target groups).
These common analyses are not undertaken for cholera epidemics.
understood and demanded by public health authorities. Beyond the
epidemiology courses or workshops, support and delocalized training,
effective learning of these competencies in small groups. Note that
applicable to all diseases under surveillance.

The importance of this strategy is
training of generalists in classical
even in the workplace, allows for
these new competencies can be

 Response mobility
The two elements above depend on the mobility of the response. In a general sense, the 2010 epidemic
affected urban and rural areas. Mobility and reactivity are two sine qua none conditions of an effective
medical and WASH response. Indeed, in the framework of a mobile response in an isolated or flooded rural
area, or in lakeside and island areas, the guidance of the response must be done through rapid
communication and an updated and detailed analysis of the evolution of the epidemic.
Examples from i) Cameroon in the beginning of the epidemic in the districts bordering the Lake and its
tributaries in Niger around N’Guigmi (in June), ii) the development of the epidemic in the lakeside area from
the Lake Region in Chad and iii) later on at the end of the rainy season in the flooded zone of Mayo-Kebbi on
the Cameroon-Chad border, all show the importance of developing a mobile response towards landlocked
and isolated communities in the heart of which the epidemics have a higher probability of developing and
later of spreading geographically.
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Table 9 : Operation of epidemiological surveillance systems in the four Lake Chad Basin countries (Part 1)

Surveillance System Operations (1)

• Peripheral Level 2
• Information sharing

• Peripheral Level 1
• Information sharing

CHAD

Recording and notification of cases
and deaths at the regional area
towards the health district.
Different possible modes of
information sharing: paper, mobile
telephone and radio; unequal quality,
and insufficient, in particular, in the
remote zones during the rainy season
and without supporting actions.
Health district towards regional
delegation
Mobile telephone/ insufficient paper
archiving
Very little electronic transmission

• Regional or State (Nigeria) Level Regional Health Delegation towards
the central level
Mobile telephone and sending of an
electronic form after aggregation of
weekly data from the regional level
Loss of spatial information on the
evolution of the epidemic
• National/Federal level
• Control committees against
epidemics (or the
equivalent)

Summary of region reporting and
preparation for a weekly meeting
Implementation in the region before
and after the official declaration of an
epidemic.
National and regional level
Unequal reactivity over time and as a
function of the geographic
localization.

CAMEROON

NIGERIA

NIGER

Recording and weekly notification of Recording of cases and deaths and
Primary health facilities
cases and deaths from the health zone weekly reporting on the level of the
towards the health district.
health facilities.
Different possible transmission
Active collection from the DSNO
Reporting from the health district
modes: paper then motorcycle taxi
towards all health facilities (telephone based on one unique form to all levels
(pirogue in case of flooding), mobile and visits)
(IDSR recommendation)
telephone and radio; heterogeneous
No operational evaluation in the field.
quality, and few supporting actions.
Health district towards regional
delegation
Mobile telephone/paper and
electronic archiving if they have
computer equipment and energy
available.
Regional Health Delegation towards
the central level
Mobile telephone and sending of an
electronic form after aggregation of
weekly data from the regional level
Loss of spatial information on the
evolution of the epidemic

LGA towards epidemiological service Health district towards regional level
of the states/WHO
Mobile telephone/weekly electronic No operational evaluation in the field
compilation

State towards the federal level

Regional towards the central level

Sending of an electronic form (WHO No operational evaluation in the field.
supported); sending weekly case and
death data by the LGA since 2009.
Conservation of spatial information
of the evolution of the epidemic

Summary of region reporting and
Summary of region reporting and
preparation for a weekly meeting
preparation for a weekly meeting
Implementation in the region before Not researched.
and after the official declaration of an
epidemic.
National and regional level
Unequal reactivity over time and as a
function of the geographic localization

No operational evaluation in the field.
Not researched.

(continued on the next page)
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(Table 9) Operation of epidemiological surveillance systems in the four Lake Chad Basin countries (Part 2)

(2)

CHAD

• Completeness/promptness/coverage Underestimated mortality in the
household (little notification of
of the surveillance system
community deaths); case fatality
ratio based on cases occurring in
health facilities.
No active detection of cases around
the first cases.

Partial monitoring of completeness
and promptness.
Absence of line listing beyond a few
exceptions (Pala Health District)

• Organization of data, reports and
archives

Difficulties of archiving.
Little or no formal archiving at
peripheral level.
Few reports of investigations
available, but good oral knowledge
about outbreak onset.
No investigative framework specific
to cholera.

• Data analysis

Seldom done in practice (central,
regional, health district)
No use of attack rates, number of
cases is used instead.
No detailed analysis of the dynamic
monitoring of epidemic outbreaks.
No simple cartography.

CAMEROON
Example from the Far North Region:
Effort to report community deaths
recently, but still underestimated.

In the case of a cholera epidemic, line
listing clearly participates in the
maintenance and quality of the
completeness and promptness of the
weekly data. Summaries prepared by
the Direction Régionale de la Santé
Publique (DRSP) (Regional public
health Office) show correct
completeness and promptness.
Example from the Far North region:
Good quality of data archives.
Data structure does not facilitate
analysis.
Very good knowledge about epidemic
phenomenon.
Systematic report at the end of an
epidemic.
No investigation framework specific to
cholera.
Systematically undertaken on the
regional level.
Less frequently at the district level.
N (cases, deaths); use of attack
rate/case fatality ratio.
Willingness for a detailed analysis of
the dynamic monitoring of epidemic
outbreaks.
No simple cartography.

NIGERIA

NIGER

Example from the States of Bauchi
and Maiduguri: Very probably
underestimated community
deaths.
Since the re-structuring of the
LGA data requests by the WHO, a
clear improvement in the
completeness of weekly data, but
there remain LGA that are not
covered (transmission problems).
In the case of a cholera epidemic,
line listing clearly participates in
the maintenance and quality of
the completeness and
promptness of the weekly data.

No operational evaluation in the
field.

Electronic archival of data at the
state level.
Few investigative reports.
Improvement under way since
2009 (Bauchi and Borno states).

Not investigated

No time available for regular
analysis at the central level or the
state level (WHO and state epid.)
No use of attack rates; number of
cases is used instead.
Willingness for a detailed analysis
of the dynamic monitoring of
epidemic outbreaks.
No simple cartography.

Not investigated

No operational evaluation in the
field.

Not investigated
Not investigated

No simple cartography.
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Training of managers and oversight
The 2010 update of the WHO Technical Guidelines for Integrated Disease Surveillance and Response
in the African Region (AFRO) proposes the following objectives for supervision: “monitoring, evaluation
and improvement of surveillance and response”. This must be undertaken through the following activities:
“Identify targets and indicators, monitor the quality of surveillance activities at the district level, evaluating
the surveillance and response systems and take action to improve surveillance and response systems.”
This general definition gives a framework for reflection, but it is essential to keep in mind the field
constraints and specificities of cholera epidemiology and the medical and WASH responses to epidemic
onsets and outbreaks. We envision supervision at the regional level towards the health district and this,
in relation to the operational response. Nonetheless, the points mentioned can lead to the broader
development of a reflection on the strategy of oversight at the central level towards the periphery (region
and district).
Knowledge about cholera is good overall among doctors in charge of surveillance at the region and
district levels. They lack information materials, but the progress of Internet connections allows to
progressively share and search information on the disease. A folder of electronic reference material on
cholera is not systematically available for all the doctors in the district (guidelines, national and regional
contingency plan, etc.).
Table 10 (p68) presents oversight characteristics and underlines practical elements to consider:
Logistical constraints: there is a real lack of both financial and logistical means for supervision in the
three countries that benefited from a field investigation. This situation leads to a prioritization and
organization of supervision in the priority health districts according to information about cholera
epidemiology. This supervision should be done before the potential onset period (April or early May at
the latest) particularly in priority districts where a doctor who has not yet been confronted with a cholera
epidemic may be in place after changes in health personnel.
Specificities of cholera epidemics: supervision concerning cholera must be done over a short time period
and cover numerous sectors. Such supervision must benefit from preparation ahead of time based on
national and regional contingency plans, updated annually, as was done in Chad for example. This
supervision must include:
- A grid of indicators specific to cholera for surveillance, detection, investigation and early response
activities (medical inputs and WASH kit/protocol) on the district level. This grid can be initially checked
on the telephone and later controlled in the field to evaluate and rectify equipment and material
issues before working in the field.
- A visit and a grid of indicators specific to a restricted number of priority health centers in the district
(portuary or border villages, priority neighborhoods…).
- Work time to train surveillance and response actors in the field.
Common supervision: This field visit must be the occasion to share a needs assessment and response
strategies in advance with actors from the local authorities implicated in the response, in particular those
from water and sanitation.
This common Health-WASH supervision is the occasion to update lists of administrative focal points
from the Red Cross and different non-governmental organizations. A systematic debriefing with regional
managers of different organizations (Red Cross, WHO, UNICEF, medical and WASH NGOs) must be included
for greater reactivity during a potential epidemic.
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Table 10 : Training of management and systematic supervision in epidemiological surveillance systems of the
four Lake Chad Basin countries

Training and
Supervision

CHAD

• Management
training
Regional level
Good knowledge of cholera
(state level in Nigeria) for personnel in place for a
long period.
Peripheral Level 1
Personnel turnover (loss of
previous experience).
No management of lessons
learned.
Peripheral Level 2

Needs supervision.

• Formative
supervision

The surveillance service has
realized the importance of
formative supervision and has
the desire to make it happen.
Difficulties with
Financial/logistical/human
resource availability.
10 planned supervisions;
three undertaken.

No vehicle of supervision or
dedicated team.

CAMEROON

NIGERIA

NIGER

Very good knowledge of the
disease and strategies.

Good knowledge of cholera
by state epidemiologists.

Not investigated

Unequal but sufficient
knowledge in the health
districts visited. Turnover of
health personnel is still an
issue.
Needs supervision.

Not investigated

Not investigated

Not investigated

Not investigated

The surveillance service has
realized the importance of
formative supervision and has
the desire to make it happen.
Difficulties with
Financial/logistical/human
resource availability.
28 Health districts visited
every 6 months by the
regional level = 56
supervisory visits that require
a complete dedicated team
each week during the entire
year.
No vehicle of supervision or
dedicated team.

The surveillance service has Not investigated
realized the importance of
formative supervision and has
the desire to make it happen.
Difficulties with
Not investigated
Financial/logistical/human
resource availability.
On average, 20 LGA per state.
20 LGA visited every 6
months by the state team =
40 supervisory visits, one
complete dedicated team
each week during ¾ of the
year
No vehicle of supervision or Not investigated
dedicated team.
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Summary and recommendations: Epidemiological surveillance section
This summary of integrated health surveillance system operations was conducted in close collaboration
with the epidemiological surveillance services. The recommendations presented here below were
discussed openly and follow four main focus areas having received a favorable reception among these
services:
- A necessary sharing of existing best practices in epidemiological surveillance;
- Strengthening of cooperation across borders and among health and WASH sectors considering the
two following observations:
 Cholera epidemiology is linked to the cross-border geographic space, and;
 The medical response alone cannot contain the epidemic process and therefore needs a
strong collaborative effort from the WASH sectors.
- Considering cholera as a health emergency and working on all priority focal areas to improve the
rapidity of detection and response; and
- Reflecting on the organization chart for a better coordination between health and WASH sectors in
the framework of a cholera response.
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R-V: Sharing existing best practices of epidemiological surveillance and cross-border and
cross-sector cooperation

Encourage an exchange of information on epidemiological data, prevention programs and response
actions to cholera epidemics through the development of a network with different operational levels.

Surveillance systems are operational in the four countries and the framework validated during the
Abuja conference opens the way towards new initiatives based on existing systems. Sharing information
and coordinating prevention and response efforts are elements able to increase the speed and quality of
the response to epidemic outbreaks according to the International Health Regulations and Abuja
commitments. 24,25 This cooperation must allow for an increase in the rapidity and quality of
implementation of health and WASH measures.
Putting the people in charge of prevention, surveillance and response to cholera epidemics in touch
with one another can optimize the existing systems. This cross-border cooperation needs to be preceded
by the designation of a cholera focal point in each of the organizations supporting response actions
(national institutions, international organizations, NGOs, etc.). This focal point will have the mission of
facilitating the coordination of support by prevention and response partners according to the contact point
model proposed by the World Health Organization in the International Health Regulation
recommendations. On the national level, the role of monitoring of the actions conducted is at the center of
activities of the focal point with the update of the medical management guidelines.
Epidemiological surveillance:
Sharing information and implementing actions against cholera are conducted on the peripheral level
under the supervision of the regional levels. The focal areas proposed for health managers of each of the
countries at the regional level and for states in Nigeria, are the following:
- Introductory meeting to exchange the list of priority health districts where surveillance and response
can benefit from a cross-border component (contact, name, position, and mobile telephone number
according to the map presented in Figure 6, p32 and detailed maps in Annexes VI to VIII).
- Prepare a weekly exchange of public health information in such a way as to anticipate a possible
spread of the disease along commercial trade routes, both roads and rivers (weekly telephone meeting
with border colleagues who are monitoring the health situation).
- Start a reflection on and share ideas about regional contingency plans. On this occasion, an exchange
of contingency plan documents shares the experiences that are the most efficient for the annual
update. For example, actions of prevention and awareness from both sides of the border rivers or in
the island zone of Lake Chad.
Starting from this first step, doctors from the districts can be in touch from both sides of the borders to
plan a quarterly meeting relating to epidemic diseases and cholera in particular. This meeting can be held
in an alternating manner on both sides of the border after the acquisition of a laissez-passer.
The aim of this collaboration is to facilitate the signaling of cases from both sides of the border and to
alert health personnel. Health information must be transmitted immediately to the regional authority in
such a way as to share the information with homologues of the other countries or health districts
concerned. Once the information is confirmed, the respective local administrative authorities and
traditional chiefs could be alerted about the possible arrival of cholera cases to be sent to health facilities.
This strengthened health watch allows to verify medical management and response procedures (i.e.
stockpiles and lists of volunteers from the Red Cross) and to have the WASH response in the community
ready. Pro-active actions of awareness about general hygiene and about specific details related to the
deceased can also be discussed.
24
25

International Health Regulations http://www.who.int/ihr/en/index.html
Cross-Border Meeting for Cholera, Polio, Dracunculiasis and Counterfeit Drugs; Abuja, Nigeria, October 16-18, 2010.
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This strategy must benefit from positive experiences acquired during the fight against dracunculose as
well as poliomyelitis and vaccination campaigns coordinated in the Sahelian zone. An appeal to the
managers of these programs is recommended for sharing experiences.
In the framework of a cross-border epidemic, these collaboration mechanisms can allow for an
adaptation of the response in the field context, such as, for example, in the case of flooding. It is possible
that health districts be more accessible through the bordering country than from the national territory
(such as districts along the Logone and in the Lake zone). A common investigation assessment could be
planned in the island zone of Lake Chad with the sharing of nautical means.
Several examples exist of humanitarian actors or national health services knowing about a cholera
emergency in a landlocked zone on the other side of the border without being able to intervene. By
increasing the quality of investigations early on and during the epidemic episodes, the request for support
from each one of the national authorities will have greater weight for lobbying among health and WASH
partners and non-governmental organizations. In addition, these coordinated demands will allow partners
to plan a more global and transnational response in agreement with the different governments.
Links with the WASH sectors
The cross-border collaboration model of health surveillance can serve as a model for cross-sector
collaboration. The water, sanitation and hygiene sectors and national and regional UNICEF offices can
designate a WASH representative to encourage harmonization and coordination of national WASH
responses. With a perspective of rationalizing means, this cooperation in the Lake Chad Basin must be
prioritized according to the epidemiology based on priority periods and intervention zones. Monthly
telephone meetings must be scheduled to allow for information sharing and planning in advance of risk
periods. Maps showing priority intervention zones share not only geographic and epidemiological
similarities, but also common points in response strategies.
Principal objective (PO) and secondary objectives (SO)
PO: Encourage information sharing and cross-border coordination between neighboring territories of
the different states of the Lake Chad Basin.
SO: Improve the quality and rapidity of the response thanks to exchanges of epidemiological data in the
border regions.
SO: Coordinate prevention and control activities against cholera in the cross-border regions.
SO: Share experiences on prevention and control measures implemented in the field.
Interest and pertinence for early warning systems:
Community: early alert for communities.
National: reinforcement of surveillance ahead of potential spread.
Cross-border: strengthening of cross-border and cross-sector cooperation, promotion of coordination of
prevention and response measures on the local level.
Implementation: See Annexes (p 80)
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R- VI: Priority actions to improve the quality of detection and response in the countries
of the study

 On the national level
- Validation of contingency plans for peripheral levels;
- Lobbying for the support of partners for preparation;
- Monitoring of the national epidemiological situation and the biological confirmation of cases;
- Harmonization of epidemiological surveillance definitions between countries; and
- Organization of an annual meeting on public health questions between countries.

 On the regional level
Development and update of contingency plan with three points:
 Point 1: Cholera surveillance,
 Point 2: Cholera preparation and response,
 Point 3: Coordination and evaluation of cholera control actions.
Administrative managers for the Health and Water, Sanitation and Hygiene sectors of the
corresponding ministries must participate in the process of development, integrating:
- The support request mechanism towards medical and WASH partners taking account of the updating
of pre-positioned stockpiles;
- Needs for pre-positioning defined by health authorities. The material for two operational CTCs could
be one minimal objective able to supply the response at the beginning of an epidemic outbreak. These
units must be deployable in less than 24/36 hours in the field and accompanied by an awareness
campaign for hygiene and chlorination. The sites for pre-positioning are placed according to access
constraints (floodable zones) and distances, but a minimal stockage at the central (regional) level is
recommended.
- A mobile investigation team with technical support at the district that can be mobilized in less than
12 hours and that is equipped with registers for line lists, posters, sample sets and rapid test strips,
GPS, digital camera and key documents (chlorination protocol, medical guidelines, emergency kit and
household chlorination kit).
- A monthly supervision monitoring meeting during the watch period: Ministry of Health,
administrative managers, Ministry or Ministries linked to Water, Sanitation and Hygiene, WHO,
UNICEF, medical and WASH NGOs. These meetings must review the information from the supervision,
discuss the operational implementation of contingency plans and quarantine measures ahead of the
emergency (particularly the temporary administrative closing of weekly markets).
- The formalization of a Red Cross and community association support plan for awareness raising and
chlorination with support from partners such as UNICEF.
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 On the peripheral structure level
This recommendation is directed towards the supervision activities of all districts in priority zones for
reinforced cholera surveillance before the period prone to epidemic onset. Aspects to include in the
supervision are the following:
- Supply of reference and reminder documents on medical management procedures (and quarantine
corresponding to the isolation of patients and companions), of household disinfection, medical
guidelines for deceased persons by district managers.
- Preparation of registers and investigation forms;
- Verification of equipment in place and the presence of a schematic map of the district with the
names of principal villages, health sectors, and access routes;
- Invitation of the referring laboratory’s manager, reminders on cholera and the use of rapid test strips
and stockage of sample materials (for 10 cases);
- Invitation of heads of health facilities in the priority districts:
 Verification of communication methods;
 Refresher courses on knowledge about cholera and lists of available medical and WASH inputs;
 Choice of a placement for the CTC/CTU that will assure health security and verification of the
isolation room in the health facility (WASH kit for the management of the first cases to be
supplied if necessary);
 For each health facility manager, training on chlorination (household and at the point of drawing
water) and about active searching for cases in the community in case of an epidemic onset.
- Meeting with administrative managers (mayor, sub-prefect and others) community, educational, and
religious leaders, fishermen’s associations, community representatives (nomads and merchants) and
focal points from the Red Cross: reminders about the disease, explanations and distribution of the
community case definition.
- Programming of communication about cholera (schools, religious centers, community associations)
about risks and protective behaviors, in particular in relation to deceased persons, in the local
language;
- Telephone list for all participants and diffusion of a toll free number to call at the regional level for all
participants;
- Supervision must be accompanied by the representative of the authorities in charge of access to
water to evaluate the situation of access to potable water and, in case of a cholera epidemic, to plan
emergency measures targeted to key areas such as weekly markets and commercial trade areas
(ports/landing piers, bus stations);
- Meeting with authorities responsible for WASH sectors to assure the proper functioning of water
supply infrastructures (satisfactory chlorination) and distribution of hygiene messages in case of an
epidemic outbreak;
- A detailed supervision report with priority needs to be covered with the list of participants (name,
residence, job position, mobile telephone number) must be made and distributed to partners and
archived. This document will allow to optimize first steps in the response as soon as one or several
suspect cases appear.
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Particular attention must be paid to:
Border districts: verification of the establishment of cross-border health cooperation (meeting reports,
contact with counterparts).
In the Lakeside zone of Lake Chad:
- Taking account of the distance between communities, specific pre-positioning can be planned. The
choice of the placement of a management center must be clearly predefined;
- A concerted strategy between countries for the cost of access to care; and
- Attention must be paid to refresher courses for personnel, before epidemics, about medical
management and disinfection guidelines in difficult to access remote areas (intervention time for
support being longer in case of an outbreak in these remote settings).
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R-VII: Organization chart of a decentralized early warning and cross-border cholera
epidemiological surveillance plan able to be paired with the WASH response
Figure 14 (p76) presents a proposal for an organization chart of an early warning plan at the peripheral
level. The figure illustrates the pairing of epidemiological surveillance with response and interventions in
the Water, Sanitation and Hygiene sectors.
The reading of the figure can be done from the red frame on the bottom, symbolizing the first cases in
the community. The blue circles symbolize the WASH response in the community. The arrows represent
the information flow.
The launch of the response follows the reception of a suspected cholera case in a peripheral health
facility, the signaling of a case based on community surveillance, a death in a health facility or a suspected
adult case in the community (following the community case definition).
The WASH responses are in three successive stages (the three blue frames).
Decentralized actors conduct the first response in the health area. This local response cannot be of
large scale due to limited means at this level. Actions must therefore be adapted to the context but, above
all, be very rapid in their implementation. The focal areas of the response relate to the isolation of the
patient, the decrease of risk of transmission to family members or to the immediate entourage, awareness
about hygiene rules, household chlorination, distribution of soap and the securing of access to safe water.
In the case of a death, the body must immediately benefit from protective measures during its
manipulation and during funeral practices.See annexe p 83.
The second line of intervention: at the same time, the alert is communicated to the district for a larger
scale intervention no longer directly around the index case, but in the affected community. This solicitation
must allow for a rapid mobilization of administrative authorities for adequate protective measures in
collaboration with the authorities in charge of the water, sanitation and hygiene sectors. Here the work of
common supervision conducted ahead of time allows for short cuts in the response times and an increase
in pertinence of the first responses according to the place (urban, rural or flood area).
This reporting to the district allows for a vertical feed-back of information towards the superior levels of
the health pyramid and a horizontal exchange of information towards neighboring cross-border
counterparts.
This transversal sharing is going to bring about a global increase of vigilance towards the cholera cases,
response preparation (for example, the verification of stocks, additional demands for inputs…) and
prevention interventions in the community oriented towards specific groups. For example, if a fisherman
was affected, prevention is going to be focused towards this socio-professional category, the places of
river exchanges and commercial routes.
Biological samples must be taken and sent towards the laboratory network as rapidly as possible.
Indeed, independently of the use of rapid test strips that reinforce the presumption of a cholera diagnosis
among a group of individuals who are tested positive, the microbiological confirmation is the element that
will allow arguing for the official epidemic declaration.
The third line of intervention: If the epidemic gains in scale, the intervention of the district is continued
with the mobilization of focal points and the Red Cross. A concomitant request for support is formulated at
the level of the hierarchic operational superior for the establishment of a broader response and the
invitation of partners (for example, a broad response in the community, mobile team, CTU/CTC installation
depending on the context).
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Figure 14: Organization chart of a decentralized epidemiological surveillance plan of early warning and crossborder cholera coupled with the WASH response
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Summary
This collaborative work of the Health and Water, Sanitation and Hygiene sectors allowed, first of all, to
review cholera epidemiology in the Lake Chad Basin. The information collected is not exhaustive due to
difficulties in archiving and the necessity of going to the heart of different regional delegations to obtain
detailed information, as much in terms of numbers as for epidemic onsets and management. Nonetheless,
the historical depth and geographic coverage allowed for the description of spaces, social groups and
behaviors able to be targeted by prevention and response actions.
The Water, Sanitation and Hygiene analysis on the macro- and micro- scales came to complete the
epidemiological description. This analysis allowed to emphasize the heterogeneity of situations and the
indispensable coupling with the health sector. This pairing is essential as much in terms of individual case
management in care structures (hygiene and nosocomial risks) and in patients’ homes (chlorination) as in
the community (proper management of first cases, deaths and funerals). The mobility and precocity of the
response are the basis of its effectiveness and of an optimal cost-benefit relationship since delays
encourage the spread of the epidemic, possibly leading to large-scale epidemics—in particular if they
spread to dense urban areas. Agglomerations in this Sahelian area are subject to strong climactic
constraints (droughts and water shortages) and population increases in recent decades. These areas must
be able to benefit from specific and detailed studies beyond the scope of this report.
Finally, the last section presented the functioning of health supervision in the four countries of the Lake
Chad Basin. Once the contours of this health framework are traced, it was possible to propose directions
for work through a strengthening of cross-border and cross-sector collaboration. A series of national and
sub-regional recommendations including zones at risk for cholera with community, national and crossborder early warning systems was presented. The recommendations are neither exhaustive nor exclusive
and are the result of an analysis of information at a distance, but also of sharing and recording the
discussions with all actors.
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Recommendations thus cover the following themes:
- A reponse strategy in two phases, pairing long-term initiatives in priority zones (shield strategy) with a
rapid and efficient WASH strategy (sword strategy) - cf. page 51.
- A series of priority work focal areas to improve the quality of detection and response in the countries
of the study as well as an organization chart of an early warning decentralized cross-border
epidemiological surveillance plan for cholera able to be paired with the WASH response - cf. page 75
- The detection of the first suspect cases of cholera and the coordination of the local response and
primary WASH prevention, - cf. pages 61 and 72
- The mobility of the response based on a structured epidemiological analysis allowing for a reasoned,
rational and optimal response - cf. page 34.
- Cross-border health collaboration to anticipate the spread of epidemics in the Lake Chad Basin, but
also a shared reflection to make the most of knowledge in the regional contingency plans. A number of
local, shared and little known initiatives are in place. The sharing of knowledge and experiences are
pluses to integrate into the response to epidemics. This cross-border procedure underlies a crosssector process mentioned above, at times difficult to put into place due to the multiplicity of actors
and their succession over time - cf. page 70.
- Close collaboration between all actors and ministries concerned from the domains of water
management and protection, sanitation and hygiene education and promotion in the definition of the
implementation strategy for cholera prevention and response measures in the short, medium and
long-term. This cross-cutting collaboration was emphasized by all actors and must be planned for the
short term, but also in the medium- and long-term with a systematic benefit for populations, in
particular for the prevalence of diarrhea diseases, particularly in children and in water-borne
transmission going far beyond that of cholera - cf. page 51.
- Taking account of social and human dimensions in the communication and construction of control
strategies to increase the adherence and participation of communities. The reformulation of questions
about water risks and cholera throughout the community is a priority - cf. page 35.
- The development of operational research programs to orient, optimize and evaluate the quality of
prevention programs in the fight against cholera epidemics. Indeed, the emergency modes and
principal transmission channels are variable as a function of contexts and places. Validated knowledge
about these domains would bring a benefit, not only for prevention, but also for the response.
Response modalities, in the short or long term, must benefit in addition by a systematic monitoring of
their effectiveness - cf. page 35.
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Annex I: Terms of reference

General Objective
Stopping the spread of cholera epidemics in the geographic endemo-epidemic zone of the Lake Chad
Basin grouping together the four bordering countries (Nigeria, Cameroon, Chad and Niger).
Specific Objective:
Epidemiology: Establish a detailed plan of implementation of the launch of sub-regional and crossborder epidemiological surveillance of cholera in the different countries of the Lake Chad Basin, for
reactivity and targeting of the WASH response to cholera epidemics.
WASH: Establish a detailed implementation plan for a reactive WASH response appropriately targeting
the at-risk zones in the geographic endemo-epidemic zone of the Lake Chad Basin bringing together the
four bordering countries (Nigeria, Cameroon, Chad and Niger).
- Result 1: A first summary mission report is planned after the mission at the end of December 2010,
including:
- A general analysis of WASH problems based on the epidemiological description;
- First proposals of intra- and inter-sectoral strategies; and
- A first draft of a WASH plan of action for responses to cholera epidemics.
- Result 2: Feedback is planned at the end of the mission in early January 2011 through a PowerPoint
presentation and teleconference organized with the UNICEF Regional Office, open to Country Offices of
the Lake Chad Basin countries and other key government and non-governmental partners, including:
- A general cartographic analysis of WASH issues based on the epidemiological description of cholera in
the at-risk zones and epidemic transmission channels;
- First proposals for intra- and inter-sectoral strategies on the country and sub-regional levels with
technical choices for the preparation and response to cholera coupled with an improvement of the
epidemiological surveillance system; and
- A first draft of the action plan for reactivity and targeting of the WASH response to cholera epidemics.
Result 3: The final report will include:
- A documented and cartographic analysis with photos of WASH issues based on the epidemiology of
cholera in at-risk zones and epidemic transmission channels;
- Intra- and inter-sectoral strategies on the country and sub-regional levels with technical choices for the
preparation and response to cholera coupled with the decentralized epidemiological surveillance system
by sentinel site and cross-border early warnings;
- A detailed plan for the implementation of the reactive and appropriate WASH response targeting at-risk
zones in the geographic endemo-epidemiological zone of the Lake Chad Basin bringing together the four
bordering countries (Nigeria, Cameroon, Chad, Niger).
Result 4: A return of a final report in the form of a PowerPoint presentation and teleconference.
Organized by the UNICEF Regional Office, it will be broadened to the WCARO UNICEF Country Offices and
to other key governmental and non-governmental partners and funders.
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Annex II: Study methodology

Field Mission
The UNICEF country offices were the scene of meetings and field investigations. The study was based
on a series of missions with collaboration in each of the countries of the Lake Chad Basin.
In each one of the countries, the key actors of the health sector were included in the prevention,
preparation and response: services of the Ministry of Health in charge of epidemiological surveillance,
international partners (World Health Organization, aid services) and non-governmental organizations
(Médecins sans Frontière, Action Contre la Faim, OXFAM, PLAN, CARE…). The semi-oriented interviews
followed a Health/Surveillance epidemiological evaluation grid about cholera. In parallel, interviews were
conducted with the water, public hygiene and sanitation sectors with the corresponding ministry in each
country and the principal development actors. Complementary interviews took place with scientific
institutions working in the region, particularly the Institut de Recherche Pour le Développement (IRD) in
Yaoundé and the Lake Chad Basin Commission (LCBC) in N’Djamena.
The mission to Chad was the occasion of a sectoral collaboration with Action Contre la Faim involved in
the community response and support of epidemiological surveillance of cholera. A collaborative report
making the most of experiences about cholera epidemiology in Chad and the response strategies was
developed in January and February 2011.
The detailed calendar of fieldwork, persons and institutions met, by country, is shown in Annex III.
Information sources and data treatment
Information sources
Population
Demographic data are from administrative and institutional partners: Nigeria (2006 Census), Cameroon
(Institut National de la Statistique - Recensement général de la population et de l'habitat RGPH 2005,
Direction de la Lutte contre la Maladie, Délégation régionale de la Santé publique), Chad (Ministère de
l'Economie et du Plan, Institut national de la statistique, des études économiques et démographiques
(INSEED), Deuxième recensement général de la population et de l'habitat RGPH2, 2009) and Niger
(Recensement général de la population et de l'habitat RGPH 2001). The data were obtained for different
years according to the country and the censuses: Cameroon (2007), Chad (2008), Niger (rural population
2010) and Nigeria (2008). An annual extrapolation allowed to piece together the evolution of population
over the period 2003 to 2010 for the region. Growth rates were applied by country: Cameroon (2.8% until
2005, then 2.6% for the 2005-2010 period), Nigeria (3.2%, taken from the Demographic and Health Survey
2008), Chad (3.6% INSEED data), Niger (annual rate variable between 3.3% and 4.64%, taken from the
statistical annual of the fifty years of independence of Niger, Republic of Niger, Institut National de la
Statistique, Ministère de l’Économie et des Finances, Tableau 06.02.b: Evolution de la population par
région) for the calculation of morbidity indicators for cholera.
Water-Sanitation and Health (WASH)
Indicators for coverage in Water, Sanitation and Hygiene were issued from a process of review of
reports and databases by country. All sources used are presented in a summary table in Annex IV.
Health
Cholera cases and deaths
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Annual historical data come from the Global Health Atlas of the World Health Organization 26, from the
review of country reports from the Global Task Force on Cholera Control 27 and annual reports of the
Weekly Epidemiological Record dedicated to cholera. 28
Data on the weekly reporting by health facilities of cases and deaths from cholera were collected from
epidemiological surveillance services in the different countries (weekly/monthly collection of national data
on patients with diseases of epidemic potential under surveillance). These data were obtained from the
central level and the peripheral level according to their particular availability for the Far North health
region in Cameroon and the state of Borno in Nigeria.
Note that data by health districts are, in general, available on the level of the regional health
management (Cameroon, Chad) or the state services (Nigeria) and not from the central level. This can be
explained by the aggregation of data at the regional health level before sending weekly reports to the
central level. The reconstruction of these historical series thus required visits to these regional delegations.
All data, from different input forms, were verified, formatted for analysis and crosschecked with
national data. A historical database was reconstructed for each country for the descriptive statistical
analysis (and returned to the national health service to be archived). Conformity with cartographic
collections was assured.
Laboratories of reference were contacted to find out the procedures for confirming cholera cases at the
national, regional and peripheral level and the number of positive samples collected.
The epidemiological analysis of cholera was completed by a document review of investigation reports,
publication and literature on cholera epidemics in the countries of the Lake Chad Basin: i) Visit to the
libraries or universities and/or the Institut de Santé publique in Yaoundé, N’Djamena and Niamey and the
Paris Institut Pasteur (Centre National de référence sur les Vibrions), ii) Consultation of scientific databases
Medline® and Web of Science® (keyword “cholera”, accessed January 31, 2011), iii) On-line documents of
the Institut de Recherche pour le Développement (IRD) and reports of different international organizations
(WHO, FAO, UNOCHA, MSF, CDC US etc.) and iv) Information sites and humanitarian and health alerts
(Promed® et Relief web – accessed February 10, 2011).
Early warning system
The objective was to formalize an organization chart of the operations of the surveillance systems for
cholera to show possible links with the WASH sector.
During interviews with epidemiological surveillance services, key documents of surveillance were
collected: case definitions of cholera, guide from the strategy for Integrated Disease Surveillance and
Response, national directives and recommendations on cholera, minutes from crisis meetings about
epidemics, investigation reports of epidemics of diseases under surveillance and the emergency response
plans on cholera epidemics.
A specific interview following key items relating to the organization, management, circulation and
analysis of epidemiological data completed the document review. Operational difficulties of operating the
alert system, strong and weak points and expectations of the interviewees concerning the improvement of
the health watch system for cholera and WASH prevention of and response measures to epidemic
outbreaks were compiled. These elements of inquiry were confronted with different levels of health
administration but the limited time in the field did not allow for an exhaustive study of the peripheral level
(zones of responsibility, health areas).
Cartography
With an objective of exhaustiveness for the cartography, several cartographic resources were
compared for the geographic information system (GIS). The final system of reference is based on the
26
27
28

http://apps.who.int/globalatlas/DataQuery/default.asp
http://www.who.int/cholera/countries/en/
http://www.who.int/cholera/statistics/en/index.html
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administrative framework of the United Nations Office for Coordination of Humanitarian Affairs (OCHA) in
West and Central Africa (borders and regions for Chad/Cameroon/Niger and states in Nigeria)- WGS 84
Projection to re-establish a common system of reference.
A set of cartographic layers was collected from humanitarian actors and health ministries from
countries and scientific institutions (Lake Chad Commission):
Layers for the delineation of health divisions: issued from the HealthMapper version of the World
Health Organization (format shapefile ESRI, version 4.1) of each of the countries visited. This data was
collected from the national epidemiological surveillance services and the national offices of the World
Health Organization from the HealthMapper software. The evolutions of the health map over the period of
study were taken into account (re-districting in Cameroon and Chad in particular). The areas close to the
national borders were also realigned using background from the United Nations Office for the
Coordination of Humanitarian Affairs. Two systems of representation were used for the representation of
cholera epidemics, Regional Health Geographic Units (RGU) [state (Nigeria), health district (Niger and
Chad), health region (Cameroon)] and Basic Health Geographic Unit or BGU [Local Government Area
(Nigeria), health district (Niger, Chad and Cameroon)]. These choices take account of the availability of
data and the spatial resolution available at the central level of the health system.
Hydrographic network layer: United Nations Office for the Coordination of Humanitarian Affairs and the
Lake Chad Basin Commission
Road network Layer: United Nations Office for the Coordination of Humanitarian Affairs
City and village layer: United Nations Office for the Coordination of Humanitarian Affairs and the Lake
Chad Basin Commission
Strategy and methods for data analysis
A qualitative analysis of information from the literature review and the semi-oriented interviews was
conducted and allowed for the construction of a comparative organization chart of cholera epidemiology
surveillance systems between the countries.
Step 1: Compilation and verification of health and WASH data.
Step 2: Descriptive analysis of cholera epidemics based on morbidity indicators (annual cumulative
incidence rate / weekly attack rate) and the case fatality ratio (number of deaths over number of cases).
Step 3: Construction of WASH parameters.
Step 4: Creation of cartography and spatial distribution of cholera cases by regional spatial unit (RGU) and
WASH parameters.
Step 5: Study of the dynamic of the spread of cholera epidemics from the weekly data (epidemic curves)
and GIS (search for at-risk zones and passages of epidemic transmission) by BGU.
Step 6: Study of the association between cholera cases reported over the 2003-2010 period by RGU and
the regional WASH parameters by using a multivariate analysis based on the model of negative binomial
counts (Generalized linear model, negative binomial link for the over-dispersed data). 29 The results are
expressed in an incidence rate ratio (CI 95%). The factors taken into account in the multivariate analysis
were included if their level of significance was inferior to 0.20 in the multivariate analysis.
Geographic Information Systems (MapInfo, vs. 10.0) made available by the Veolia Environment
Foundation and open source Quantum GIS Copiapo allowed us to produce thematic maps on the spatial
repartition and statistical analyses created with STATA 10 software (StataCorp LP. College Station, TX
77845 USA).

29

Generalized Linear Models and Extensions. 2nd edition. Hardin and Hilbe, 2007.
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Annex III: Institutions and contacts encountered

All of the successive missions took place under the coordination of the UNICEF Regional Office for West and Central Africa based in Dakar.
Cameroon: The first part of the evaluation was done during one specific support mission in the framework of the cluster approach for the
monitoring and evaluation of the WASH response to cholera for the UNICEF office in Cameroon. A certain number of results were integrated in this
30
work in reference to this first field mission. The mission was based in the capital and the Far North region from October 9 to 29, 2010 (19 days).
Places: Yaoundé, Maroua, Mokolo, Mora, Kolofata, Kousseri, Mada, Garoua
Meetings:
UNICEF Cameroon Office, World Health Organization Cameroon
Nationale Ministère de la Santé Publique (Secrétariat Générale et Direction de la Lutte contre la Maladie), Direction de la santé Communautaire,
Institut National de la Statistique, Centre de Coordination de la Lutte contre le Choléra (C4-Maroua)
Direction de l’de l’Hydraulique et de l’Hydrologie du Ministère de l’eau et de l’Énergie, Délégation Régionale du Ministère de l’eau et de l’Énergie de
l’Extrême Nord, Délégation régionale de la Camerounaise des Eaux de l’Extrême Nord, Délégation Régionale de la santé de la région de l’Extrême
Nord, Managers of health districts in Mokolo, Mora, Kousseri, Makary, Mada and Kolofata.
CNRS (Research Director –Maroua), Institut Recherche et Développement, Centre Pasteur Yaoundé and Garoua
Médecins sans Frontières, CARE Cameroon, French and Japanese Aid Agencies, Red Cross Cameroon
Chad: The second part of the evaluation was conducted during an evaluation mission to Chad for the UNICEF Chad Office (December 1 to 8, 2010).
Support of the WASH cluster actors including Action Contre La Faim (Head of mission J.F. Caremel and WASH Coordinator J. Dunoyer allowed us to
optimize the fieldwork and to support investigations, particularly in Bongor and on the Lake Chad shores). A collaborative report capitalizing on
31
these experiences was written in February 2011 by Action Contre la Faim.
Places: N’Djamena, Guelendegue, Bongor, Mandalia, Djermaya, Karal / Guité
Meetings
UNICEF Chad Office, World Health Organization, Chad
Minstère de la Santé Publique, Service de Surveilance Epidémiologique Intégrée, Laboratoire national de référence (N’Djamena), Division du
Système d’Information Sanitaire
Médecins sans Frontières, OXFAM Intermon, ACF
Lake Chad Basin Commission
European Commission Humanitarian Aid Office
Nigeria: The third part of the evaluation was an evaluation mission to Nigeria for the UNICEF Nigeria Office
Places: Abuja, Bauchi, Maiduguri, Baga
Meetings:
UNICEF Nigeria Office, Bauchi Field Office, World Health Organization, Nigeria
Ministry of Public Health, Integrated Epidemiological Surveillance Service
Médecins sans Frontières, OXFAM Intermon, ACF
Lake Chad Basin Commission
European Commission Humanitarian Aid Office
Minstère de la Santé Publique, Service de Surveillance Epidémiologique, Laboratoire national de référence (CERMES: Centre de Recherche Médicale
et Sanitaire)
Médecins sans Frontières, OXFAM Intermon

Niger: The last part of the evaluation was an evaluation mission to Niger for the UNICEF Niger Office.
Places: Niamey
Meetings:
UNICEF Niger Office, World Health Organization, Niger
Minstère de la Santé Publique, Service de Surveillance Epidémiologique, Laboratoire national de référence (CERMES: Centre de Recherche Médicale
et Sanitaire)
Médecins sans Frontières, OXFAM Intermon

30
Évaluation intégrée Eau-Hygiène- Assainissement et Santé sur le choléra au Cameroun, B.SUDRE, N. LE GOFF (Rapport de Mission octobre-Novembre 2010, UNICEF – Fondation Veolia dans
le cadre du standby partnership avec l’UNICEF). Integrated Water-Sanitation and Hygiene Evaluation on cholera in Cameroon in French, B. Sudre and N. LeGoff (Mission Report, October/November
2010 UNICEF-Veolia Foundation in the framework of the standby partnership with UNICEF)
31
Rapport de capitalisation au sujet de l’épidémie de choléra au Tcahd, 2010. Action Contre La Faim, Service de Surveillance Epidemiologique Intégré, Ministère de la Santé Publique, Univeristé
de franche Comté, ECHO. Capitalization report on the subject of cholera epidemics in Chad, 2010. Action Contre la Faim, Integrated Epidemiological Surveillance Service, Ministry of Public Health,
Université de Franche Comté
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Cartography contacts :
World Health Organization (Cameroon Office)
United Nations Office for the Coordination of Humanitarian Affairs (OCHA). Regional Office for Western
and Central Africa (Dakar): Abdoulaye Dieye (GIS Officer)
Lake Chad Commission: Mohammed Bila (GIS and Remote Sensing Specialist) and Roger Chenevey,
Technical Consultant, Integrated Border Basins Management Project, Lake Chad Basin (GIRE/CTLB/EU)
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Annex IV: Sources for Water, Sanitation and Hygiene Indicators

Country
Cameroon

Chad

Niger

Nigeria
Cameroon

Type of Data

Source

Access to water and sanitation by region 2001, 2006 Enquête Camerounaise Auprès des Ménages (ECAM) II
and 2007
(2001), Multiple Indicator Cluster Survey (MICS) 3 (2006) and
ECAM III (2007)
Access to water by region, 2005 and 2010
2010 Data (population and access to water) taken from or
calculated from Analyses et perspectives du secteur Eau &
Assainissement 2010-2015 Ministère de l’Eau, juillet 2010
(Analysis and Perspectives of the Water and Sanitation
Sector, Water Ministry July 2010
2005 Data (Population and Water Access) taken from
Gouvernance de l’Eau et Développement Local (GEDEL) 2006
(Water Governance and Local Development)
Access to water data by department, 2010
Original data from “Rapport annuel du Ministère de
l’Hydraulique 2009, avril 2010", p.33; (Annual Report of the
Hydralic Ministry 2009, April 2010, p. 33)
Rate of “improved coverage” was calculated by subtracting
cement wells (considered to be open)
Access to water and sanitation by state, 2007 and
2008
Proportion of the population (in %) according to the
source of drinking water supply (RGU)

MICS 2007 and Demographic and Health Survey (DHS) 2008
MICS 3 (2006)

Chad
Niger

Data from “Rapport annuel du Ministère de l’Hydraulique
2009, avril 2010", p.33; (Annual Report of the Hydraulic
Ministry 2009, April 2010, p. 33)
MICS 3 (2007)

Nigeria

Proportion of the population (in %) according to the
source of drinking water supply (RGU)

Nigeria

Proportion of the population (in %) according to the
source of drinking water (RGU)

2006 Population and Housing census of the Federal Republic
of Nigeria, National Population Commission, Priority tables
Volume I, 2006

Cameroon

Proportion of the household population (in %)
according to the type of toilets used (RGU)

MICS 3 (2006)

Nigeria

Proportion of the household population (in %)
according to the type of toilets used (RGU)

MICS 3 (2007)

Nigeria

Proportion of the household population (in %)
according to the type of toilets used (RGU)

2006 Population and Housing census of the Federal Republic
of Nigeria, National Population Commission, Priority tables
Volume I, 2006
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Annex V: Evaluation Grid of the Cholera Health Surveillance System

HEALTH SURVEILLANCE
SYSTEM

SOURCES

INDICATORS

Integrated surveillance system of
diseases of epidemic potential

Documentary review of the integrated surveillance
guide

Case definition, management strategy

Operations of early warning system

Field Investigation
Semi-oriented interviews with: all different health
levels (Integrated Health Center, Health District,
Regional Delegation and National Management)
International organizations, non-governmental
organizations

Organization chart for operations
Detection mode and reporting of diseases of epidemic potential (surveillance form)
Presence of documentation of inquiry for a field investigation by health authorities
Protocol written for the investigation of cholera at the appearance of an epidemic (for example: terms of reference and
principal and secondary objectives, investigation methodology, data analysis).
Critical analysis of data on cholera epidemics (at each level of the surveillance system)
Presence and regular use of health indicators, monitoring chart, patient and control case studies…
Presence of an indicator of completeness of the surveillance system reporting
Computer tools available for analysis (graphics, cartography)…
Feedback information
Simplicity and flexibility of the surveillance system
Training of agents about theoretical bases and information about cholera
Supervision and difficulties encountered

Epidemiological data

Different public health levels
Institutional and non-institutional actors in the fight
against cholera

Microbiological confirmation

Interviews and visits, if possible, of microbiological
reference laboratories

Registers and formats of data collection sheets
Case and death database of early warning system at different health levels
Quality and transmission of information
Presence of electronic resources
Quality and organization of paper and electronic archives (situation reports of previous epidemics)
Identification of cholera on the level of the health surveillance system
Routing circuit of strains
Identification of cholera at the reference laboratory level
Methods of financing the biological confirmation

Based on a summary of Cholera outbreak: Assessing the Outbreak Response and Improving Preparedness (World Health Organization, Geneva 2004, Global Task Force on Cholera Control) and Cholera Guidelines (Medecins sans Frontières 2004- Second edition)
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Annex VI: Detailed map of Zone 1 (Maradi Katsina) priority for cooperation, preparation and response to
cholera epidemics

Birni-Konni
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villes
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Kano

Bauchi
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Nigeria
STATE
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Zamfara
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Katsina
Safana
Batagarawa
Batsari
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Kaita
Jibia
Mashi
Mai'Adua
Zango
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Gada
Sabon Birni
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Zurmi

Niger
Health District
Aguie
Matameye
Tessaoua
Madarounfa
Maradi
Guidam-Roumdji
Madaoua
Birni N'Konni
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Annex VII: Detailed Map of Zone 2 (Lake Chad) priority for cooperation, preparation and response to cholera
epidemics in the countries of the Lake Chad Basin
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(A) Northern part of the N’Guigmi district not affected by cholera epidemics.
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Annex VIII: Detailed Map of Zones 3,4,5 (Lake Chad) priority for cooperation, preparation and response to
cholera epidemics in the Lake Chad Basin
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Annex IX: Proposal for the implementation of Recommendation I (early detection and response)

Health District Level
Who?
Community surveillance (cases and deaths) and early warning system: health committees, traditional
leaders and authorities, administration managers, managers of weekly markets, associations of
transporters, merchants and fishermen, managers of health facilities and national Red Cross organizations.
Where?
Priority border health districts and their health facilities. In urban areas, in the neighborhoods regularly
affected by cholera epidemics and identified by spatial analysis.
When?
Ahead of periods at risk of epidemics for awareness, training and the procedures to follow in the case
of suspicion of cholera cases.
How?
Managers of health facilities must inform local authorities and potential surveillance actors as soon as
the presence of cases appear in border or adjacent districts.
Supervision of priority districts by the regional medical level and the WASH sectors.
Availability of response and repositioning strategies of medical inputs (treatment and sample systems)
and WASH inputs in the health district and, secondly, in the peripheral health facilities in the form of a kit
for the management of the first cases.
Use of a community case definition and prevention messages in local languages.
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Annex X: Proposal for the implementation of Recommendation II (Epidemiological analysis and response
mobility)

Regional Level
Who? Doctor in charge of surveillance, statistics manager.
Where? Epidemiological surveillance service: Regional Delegation/Health District.
When? During cholera epidemics.
How?
Systematic daily analysis “time, place, persons”.
Weekly summary and monitoring of geographic evolution of the epidemic and systematic investigation
of new epicenters:
Research on the index case or cases (standardized investigation forms).
Establishment of a simple and standard register.
Verification of the collection procedure (definition of standard case) and transmission of data.
Input of information from the data sheets (list of health areas and their defined population ahead of
time).
Analysis on the district level: developments in the health areas?
Analysis on the regional level: developments in the health areas/health districts?

Annex XI: Proposal for the implementation of Recommendation III (Operational Research: Understanding
emergencies and modes of transmission to better respond)

Sub-regional level: Classical descriptive and simple analytical epidemiology
Who? Regional health service.
Where? In the epidemic onset areas and/or areas regularly affected by epidemics.
When? As of the first case or cases.
How?
Conducting case-control studies (1 case/3 controls) based on simple, standardized questionnaires to
find out the sources of contamination and the potential modes of transmission. Inquiries benefit from
already existing linear lists of cases with the establishment of a standardized register under the supervision
of a multi-disciplinary regional team. Working in the field can be done by district services supported by
response partners (Red Cross, NGOs, scientific academic support) and analysis can be done in collaboration
with regional health services and partners.
These investigations must be limited in time to avoid a work overload. It is possible to attach the simple
investigation forms with a GPS statement of the domicile during the disinfection of the household of cases
and controls to study the spatial distribution of the disease starting from cartography software that is
often open source. 32
The contexts to study in priority are the epidemics on the edges of Lake Chad and in the island zone of
the four countries, the zone of the Benoue Basin along the Cameroon-Chad border, the cities of the
32

http://www.qgis.org/
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Sahelian zone of Nigeria, Maiduguri, Bauchi, Kano and Katsina and of Maroua and Kolofata in Cameroon
and the Maradi region in Niger.
National and international Level: Molecular epidemiology of the circulation of Vibrio cholerae strains
in the Lake Chad Basin
Who? Regional health services and the network of research laboratories and institutions.
Where? Depending on case reporting.
When? Over four time periods: T1 the inter-epidemic period (sporadic cases), T2 epidemic onset
periods and T3 punctually during an epidemic outbreak, T4 at the end of the epidemic outbreak.
How?
Samples taken of suspected cholera cases in the four time periods (+ GPS coordinates if possible or
other detailed geographic information) are routed by the classical circuit for biological confirmation. The
identification of the pathogenic agent is done by the classical microbiological techniques (stool samples in
a bio-bank for conservation). The isolated strains are studied in molecular biology to determine the genetic
characteristics. Environmental samples must accompany the study of human epidemiology. Comparison of
these characteristics and their origins over time and place allow to describe the circulation of the
infectious agent in the environment and in the population in order to answer the following questions:
- Are there identical strains between distant epidemics?
- Is there a diversity of strains identified during a short lapse of time over a significant area (role of the
environment?)
- Is there a circulation of other infectious agents during the rainy season?
National level: Monitoring the fight against diarrhea and food- and water-borne diseases.
Who? Partners in water, sanitation and hygiene and the decentralized health services as well as the
water, sanitation and hygiene sectors.
Where? In the integrated villages in the pilot program of Community-Led Total Sanitation (CLTS) or in
the awareness programs on drinking water.
When? Before, during and after program implementations.
How?
Longitudinal multi-centric studies of monitoring of the weekly frequency of community diarrhea and
cholera in the villages with and without CLTS. These monitoring studies must be based on simple criteria
(N.B. Diarrhea above and below the age of 5 years/number of cases of cholera/population of the villages)
to be able to be completed in several sites and several countries of the Lake Chad region. Statistical
analysis will allow for a comparison of the impact of CLTS on diarrheic diseases including cholera.
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Annex XII: Proposal for the implementation of Recommendation IV: The shield strategy and the sword
strategy (social and human determinants: socio-anthropology and cholera)

National level
Who? Research institutions in socio-anthropology and linguistic anthropology in the countries of the
Lake Chad Basin and the university actors in the countries of the study.
Where? Areas of recurrent cholera epidemics can give a geographic framework for samples from
geographic in the studied sites (for example, regions of Katsina and Adamawa, health districts bordering
Lake Chad in Cameroon and Chad, Mayo-Kebbi region of Chad).
When?
The best plan is to be able to pair a field mission outside of and during an epidemic period. The analysis
conducted in an epidemic context can contribute conclusive socio-anthropological elements on behaviors,
attitudes and practices that can be used in the operational response.
How?
These studies could follow the model called “KAP” to identify the Knowledge, Attitudes and Practices of
populations of the territories regularly affected by cholera. The focal areas are guided by:
- Elements to include in the strategies of prevention and response to cholera epidemics, in particular in
the rural and lakeside areas and
- Proposals for the making of posters and a message of cholera prevention on the community level and
in the school setting.
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Annex XIII: Proposal for the implementation of Recommendation V (Sharing of existing strong points of
epidemiological surveillance and cross-border and cross-sectoral cooperation)

National level
Who? Designation of a “cholera” focal point in each one of the epidemiological services. This person
will be in charge of the reception and sharing of epidemiological data with their equivalent levels in the
different countries. This person will be in charge of monitoring the information in the national surveillance
system and data and information archival concerning the control and prevention measures implemented
in the field.
Where? In the capital.
When? Information sharing is permanent and reinforced in the case of epidemics:
1) Monthly outside of the epidemic period (regular summary of prevention actions and implementation
of national contingency plans).
2) Weekly in the case of declared epidemics (regular summary of preventive actions and updates on
national contingency plans).
The evolution of the situation will be able to be the focus of a request for support with national and
international partners and non-governmental organizations.
How? Exchanges on the telephone and by computer/Annual meetings of managers from the Health
Ministry.
Regional level
Who? Doctor in charge of surveillance at the regional level.
Where? Epidemiological surveillance service: Regional delegation/States in Nigeria.
When and how?
1) Monthly outside of the epidemic period (summary of preventive actions, updates on regional
contingency plans…); communication by telephone and computer.
2) Weekly in the case of declared epidemics touching the border regions; communication by telephone
and computer.
Biannual meeting of the managers of surveillance at the regional level in a border district regularly
touched by cholera and participation desired of the actors of the operational medical, water, sanitation
and hygiene response.
Health District Level
Who? Doctor in charge of surveillance on the district level.
Where? Epidemiological surveillance service: Health District.
When and How?
Weekly information exchange, or daily, if one of the border districts is affected by a cholera epidemic.
Bilateral meeting twice a year of the doctors in charge of surveillance at the district level in a border
health area regularly affected by cholera. Participation of the operational actors of the local medical,
water, sanitation and hygiene response also desired.
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Annex XIV: Proposal for the implementation of Recommendation VII: The shield strategy and the sword
strategy

National Level
Who? Ministers in charge of the Water, Sanitation and Hygiene sectors, the promotion of health and
education, humanitarian actors and international institutions.
Where? In the capital and then in the periphery.
When? Before and during epidemic episodes.
How?
Involve these different ministries, humanitarian actors and international institutions in the
development of a national public health action plan for the fight against cholera. A multisectoral working
group with the health sector can define strategic focus areas.
An annual review of the plan must integrate the annual epidemiological evolutions of the disease and
use the outcomes of the interventions to adjust prevention and responses. The integration of the results of
operational research and support of WASH partners is recommended.
Regional level
Who? The creation of WASH-Health multisectoral teams is a part of the operational plan of prevention
and response before epidemic episodes. The supervision of priority districts, defined by epidemiological
analysis, is a key element in the implementation of health and WASH measures. This supervision must be
conducted before risk periods.
Where? Health districts in regions.
When and How? During supervision, the following items are distributed, explained and adapted:
The immediate measures of prevention for the domains of
- Water (supplying safe water to households),
- Sanitation (protection of water resources and decrease in environmental contamination risks),
- Hygiene (measures in gathering places and close to patients and community deaths to avoid a
secondary transmission from an index case).
During the appearance of one or several suspect cases, local actors in the response implement
management measures and primary prevention.
The regional pluri-disciplinary team must watch over the application of measures and the investigation
of the index case.
In the case of an epidemic outbreak, an adaptation of measures to the context and to the supposed
transmission channels must be planned. The mobility of teams according to the evolution of the situation
in collaboration with international partners (WHO and UNICEF in particular) and non-governmental
organizations is a priority. This mobility answers to a reality in the field, and, in particular, to the
constraints of an epidemic occurring in isolated, lakeside or flooded zones and affecting specific socioprofessional groups (for example, fishermen, nomads or merchants).
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Annex XV: Abuja Commitments on the public health questions in the cross-border regions by the Health
Ministers from the following countries: Benin, Cameroon, Central African Republic, Chad, Equatorial Guinea,
Niger and Nigeria. Monday, October 18, 2010
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