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Introduction

The definition of access to water varies from one author to another
and typically considers the coverage of the population, the type and
availability of water source, the quantity and quality, the cost in time,
money and distance to reach water source '}, This definition is
limited as it does not give specification in access or availability to
water in public places which are known to contribute in occurrence
and propagation of outbreaks of waterborne diseases 7.

Public places have been described as one of the main
catalyzers for the spread of diarrheal and other diseases 191, At
home as well as in public places, water is necessary for consumption,
compliance with hygiene rules, sanitation and environmental
cleanliness. The availability of improved water sources in public
places such as schools, markets, restaurants may determine the
occurrence, attack and case fatality rates of waterborne diseases.

The Cameroon Ministry of Energy and Water is in charge of
the development and implementation of policies and directives on
water supply and sanitation ['!l. Water supply in each locality is
under the responsibility of local councils and the national company
in charge of water supply '/, Studies have been conducted on access
to water in Cameroon but none have covered the issue in public
places to the best of our knowledge '*'°l, Such studies could have
provided data to generate information that will serve as evidence to
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guide decision makers in improving regulation, planning and
monitoring of access to improved water sources in public places.
This study is proposed to map the distribution of the availability of
improved water sources in public places of Deido, Nylon, Kousseri
and Mada health districts which are health districts of Cameroon
frequently affected by cholera outbreaks 7],

Material and Methods

Study design

This was a cross-sectional descriptive study that targeted public
places selected by stratified random sampling in four health districts
in the Far North and Littoral regions of Cameroon. Using an
observation grid, trained surveyors evaluated the access to water
sources in public places in the health districts of Deido, Nylon,
Kousseri and Mada in 2017.

Study setting and period

This study was conducted in July 2017 in Deido, Nylon, Kousseri
and Mada health districts in Cameroon. These health districts were
among the most affected during the previous cholera outbreak 7).
Deido and Nylon health districts are located in the city of Douala
which is the greatest urban city of the Littoral region. Kousseri and
Mada health districts are located in the Far North region near Lake
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Chad. Figure 1 presents the location of the included health districts
in Cameroun. Kousseri health district is mostly rural but hosts a town
that is described as urban while Mada health district is entirely rural.

The Far-North region has a dry tropical climate and semi-arid with
low rainfall while the Littoral region has an equatorial climate with
heavy rainfall.
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Figure 1: Map of Cameroon illustrating targeted regions and surveyed points

Participants

The study targeted public places operationally defined as a known
place frequently accommodating at least 100 persons per day. All
public places identified by the competent health district authorities
were eligible. They included markets, schools, universities,
recreation areas, churches, mosques, bars, restaurants, travel
agencies, train stations and administrative offices. All those
randomly selected were included and visited for data collection.

We identified, listed and categorized all eligible public
places in each targeted health district with the help of community
volunteers. This served as sampling frame for each health districts.
The public places were selected by stratified random sampling with
respect to the category of public places. In public places, the head
was informed on objectives and procedures of the study and had to
give his verbal approval before the place was included.

Variables and data collection

For each public place, all listed water sources were visited to collect
data on the type of source, its protection against contamination and
functionality. Was considered improved water source as a type of
water source that, by nature of its construction or through active
intervention, was protected from contamination by outside
substances or foreign materials.

The observational grid included the following key variables:
the availability of water sources in public places and the type of
water source used in the public places. Data were collected in each
selected public place by trained surveyors.

Sample size
The minimum size was estimated at 108 public places per health
district assuming a precision of 10% and 95% confidence interval

1181 and a 76% coverage of public places with improved water

sources (based on results of a previous unpublished study conducted
in Douala in 2016).

Data management and analysis

Data were collected using a paper observation grid, entered in a
database and cleaned using Epi Info software version 7.2.1.0. It was
analyzed using the same software by estimating with a 95%
confidence interval frequencies per health districts of types of public
places, public places with an improved water sources and of public
place with at least one improved water source. We considered
improved water sources as water from drillings, and water supplied
by the national company in charge of water supply.

Ethical considerations

As none of data sources was from human participants, this study did
not require ethical approval as defined by the national regulation '),
However, the permission of the head of the selected public places
was asked prior to data collection and data were collected
anonymously.

Results

A total of 432 public places were assessed in the present study
including 108 public places in each health district. Table 1 presents
the distribution of public places in terms of types, districts and
regions. It is noted that the most prevailing public places in both
regions were schools (40.7% and 37.5% in the Littoral and Far North
regions respectively).

Table 1: Distribution of public places per health districts, regions and types
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Littoral Region Far North Region Total
Deido Nylon Total Kousseri | Mada Total
n % n % n % n % n % n % n %
Travel agencies/stations 3 2.8 5 4.6 8 3.7 1 0.9 1 0.9 2 0.9 10 2.3
Bars 33 | 306 | 26 241 |59 [ 273 |9 8.3 0 0.0 9 4.2 68 15.7
36
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Administrative offices 7 6.5 1 0.9 8 3.7 2 1.9 3 2.8 5 2.3 13 3.0
Nursery, primary and secondary schools | 34 | 31.5 | 55 509 | 88 | 40.7 | 40 | 37.0 | 41 | 38.0 | 81 | 37.5 | 170 | 394
Churches 16 | 14.8 | 13 120 |29 | 134 |12 | 11.1 |9 8.3 21 | 9.7 50 11.6
Markets 3 2.8 2 1.9 5 2.3 10 | 9.3 16 | 14.8 | 26 | 12.0 | 31 7.2
Mosques 1.9 3 2.8 5 2.3 31 | 287 |38 | 352 |69 | 319 | 74 17.1
Restaurants 10 | 9.3 2 1.9 12 | 5.6 0 0.0 0 0.0 0 0.0 12 2.8
Universities/ training centers 1 0.9 1 0.9 2 0.9 2 1.9 0 0.0 2 0.9 4 0.9

Types and distribution of water sources identified

Table 2 presents the types of water sources observed and their
distribution per type of public places. Boreholes (32.6%) and pipes
from the national distribution network (NDN) (30.6%) were the

most frequent. Boreholes were more frequent in mosques (52.7%)
and water from the NDN was more frequent in restaurants (66.7%)
and administrative offices (64.3%).

Table 2: Types and distribution of water sources per type of public places

Boreholes NDN Wells Springs

n % n % n % n %
Travel agencies / stations 0 0.0 5 50.0 0 0.0 0 0.0
Bars 9 13.2 37 54.4 2 2.9 0 0.0
Administrative offices 2 14.3 9 64.3 0 0.0 0 0.0
Nursery. primary and secondary schools 54 31.8 49 28.8 22 12.9 1 0.6
Churches 17 34.0 17 34.0 4 8.0 0 0.0
Markets 15 50.0 0 0.0 0 0.0 1 3.3
Mosques 39 52.7 5 6.8 3 4.1 1 1.4
Restaurants 3 25.0 8 66.7 0 0.0 0 0.0
Universities/ training centers 2 50.0 2 50.0 1 25.0 0 0.0
Total 141 32.6 132 30.6 32 7.4 3 0.7

*NDN: National Distribution Network

Availability of water sources in health districts
Table 3 presents the types of water sources distributed per health
district and region. Springs were the sparest water sources in Deido
(0.0%), Nylon (0.9%) and Kousseri (0.9%) health districts but water
from the NDN was the sparest in the Mada health district (0.0%).

Table 3: Distribution of types of water sources per health district

Table 4 presents in each health district the proportion of public
places with at least one water source and at least one improved water
source. The proportion of improved water sources was significantly
higher (X2 =17.93; p-value <0.00) in Littoral health districts
(70.8%) than in Far North Health districts (50.5%).

Region District Boreholes NDN Wells Springs
n % n % n % n %
Littoral Deido 14 13.0 78 72.2 3 2.8 0 0.0
Nylon 24 222 41 38.0 17 15.7 1 0.9
Far North Kousseri 58 53.7 13 12.0 6 5.6 1 0.9
Mada 45 41.7 0 0.0 6 5.6 1 0.9
Table 4: Distribution of the availability of water sources and improved water sources per health district
Regions Districts Water sources Improved water sources
n % 95% CI n % 95% CI
Littoral Deido 94 87.0 [79.2;92.7] 91 84.3 [76.0;90.6]
Nylon 76 70.4 [60.8;78.8] 63 58.3 [48.5;67.7]
Total 170 78.7 [72.6;84.0] 154 71.3 [64.8;77.2]
Far North Kousseri 73 67.6 [57.9;76.3] 69 63.9 [54.1;72.9]
Mada 50 46.3 [36.7;56.2] 45 41.7 [32.3;51.5]
Total 123 56.9 [50.1;63.6] 114 52.9 [45.9;59.6]
Total (N=432) 293 67.8 [63.3;76.1] 268 62.0 [57.4;66.5]

Distribution of water sources by type of public place
Table 5 shows the proportion of public places with at least one water
source and one improved water source for each type of public place

Table 5: Distribution of water sources by type of public place

targeted. It is noted that the availability of improved water sources
was limited in schools, mosques, markets and travel agencies.

Types of public places Water source Improved water sources

n % 95% CI n % 95% CI
Travel agencies / stations 5 50.0 [18.7;81.3] 5 50.0 [18.7;81.3]
Bars 46 67.6 [55.2;78.5] 46 67.6 [55.2;78.5]
Administrative offices 11 78.6 [49.2;95.3] 11 78.6 [49.2;95.3]
Nursery, primary and secondary schools 121 71.2 [63.7;77.9] 102 83.3 [51.6;97.9]
Churches 35 70.0 [55.4;82.1] 33 66.0 [51.2;78.8]
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Markets 15 50.0 [31.3;68.7] 15 50.0 [31.3;68.7]

Mosques 46 62.2 [50.1;73.2] 43 58.1 [46.1;69.5]

Restaurants 10 83.3 [51.6;97.9] 10 83.3 [51.6;97.9]

Universities/ training centers 4 100.0 [39.8;100.0] 3 75.0 [19.4;99.4]
Discussion 1211 In this study, it was noted that only 58.6% of schools surveyed

This study assessed the availability of improved water sources in
public places in the health districts of Deido, Nylon, Kousseri and
Mada in 2017. Access to water sources varied between regions
where it was higher in the Littoral region compared to the Far North
and per type of public places varying from 50.0% in travel agencies
to 75.0% in universities/training centers. Availability of improved
water sources varied between health districts in the two regions.

Public places are those expected to be visited and/or
accommodating by a multitude of people at daily basis. Each of these
places is expected to provide access to basic services such as water.
In this study, neither regions, health districts nor types of public
places had a 100% coverage of public places in terms of availability
of improved water sources. To the best of our knowledge, none of
published studies has assessed this indicator. These results question
actual policies and guidelines on standards regarding availability of
water sources in public places or the implementation of these
guidelines. Actual existing policies attribute responsibilities
regarding water supply system in general but there are no guidelines
specifying standards applicable to public places including the
obligation to have access to water supply or indicating process of
monitoring the existence of water sources. There is need to advocate
decision makers in charge to develop from actual policies, standards
in terms of water sources in public places and monitoring processes
of these sources.

National policy in terms of water supply management is
centralized and should be the same in all the regions and public
places of Cameroon. Thus the observed differences in this study
regarding the availability of water sources between the regions or
districts of the same regions and between types of public places is
not expected. These discrepancies may be explained by the fact that
the level of development in the targeted regions differ, Littoral being
an urban area with relatively good access to water, Kousseri being a
semi urban district and Mada an urban district. This seems to be
plausible as from the most recent demographic and health surveys,
where access to water at household level is higher in urban areas
compared to rural areas "5, If these results are confirmed in other
studies, it should be recommended to partners involved in water
supply to prioritize public places of urban health districts compared
to urban districts during their planification.

The distribution of water sources between types of public
places is heterogeneous underlining the lack of policies and
standardizing guidelines. This study did not collect data on the
reasons for the unavailability of water sources in public places. This
can nevertheless be explained by the absence or inadequacy of
regulations on the issue, the fact that some of these public places do
not have access to the national water distribution network and the
lack of resources to build water sources such as boreholes or the
ignorance of heads on the importance of the availability of water
sources.

Despite the fact there is no great difference between the
types of public places, sensitive areas such travel agencies/stations
which serve as transport mean for the majority of people, and
schools where children spend much time should benefit a particular
attention. Travel agencies/stations permit population displacement
and can contribute to rapid propagation of epidemic prone diseases
and water related diseases when water sources are limited. The
availability of water in schools is also very relevant because of the
prolonged time that students spend in these places and the intense
promiscuity that prevails there. WHO recommends that in schools a
drinking water point be accessible at all times to all students and staff
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had an improved water source. These results are slightly higher than
the results obtained by the Ministry of Basic Education in 2012 in
Cameroon, which estimated that 42.3% of primary and nursery
schools in Cameroon had potable water ?2l. We can conclude that
schools in Cameroon are particularly conducive to the spread of
epidemics.

The main limitation of this study is that we did not collect
data to explain why water sources were unavailable in public places.
These data could be collected from heads of public places.

Conclusion

Access to improved water sources was limited in almost all types of
public places and in all surveyed health districts although disparities
exist between districts. The situation was particularly critical in the
districts of the Far North region. It was particularly preoccupying in
markets, schools, restaurants, travel agencies/stations and bars who
hosts a great number of people. It should be included in policies the
construction and monitoring of water sources in public places and
the obligation to take into account water sources when setting up
public places. Partners involved in water supply management should
prioritize the supply of public places of urban health districts
compared to urban districts during their planification. Further
studies should be conducted to explore the reasons of unavailability
of water sources in public places. Heads of public places should also
be advocated on the importance of water sources in public places.
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