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Abstract

This study aimed to analyze the environmental factors related to health vulnerability in the mu-
nicipality of Sémeé-Podji. For this study, 216 households were surveyed using questionnaires.
Twelve key informants were enrolled for depth interviews and 18 water samples were collected
from different sources used by the populations. It came out of our investigations that water from
traditional sources used at Sémeé-Podji was contaminated by various microorganisms such as Es-
cherichia coli and fecal coliforms. 66.38% of households reject domestic waste and 47.41% of
them evacuate sewage in the yard. In addition, 93.05% drop stagnant water for natural infiltration.
This municipality faces lack of sanitation. The main health problems experienced by people were
malaria (46.35%), diarrheal diseases (15.88%). The study stated some results which could im-
prove the help about health management in the area.
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1. Introduction

Several studies have emphasized on the sanitary risks associated with poor environmental conditions [1]-[4].
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Commonly, the interactions between urbanization, environment and health in developing countries were not
taken in account in the process of territory occupation [5]. Sémeé-Podji is a sub-urban municipality located be-
tween the two major cities in Benin (West Africa): Cotonou which is the economic capital and Porto-Novo
which is the political one [6]. This municipality is composed by an important number of underprivileged villages
and neighbourhoods in which the populations live mostly in precarious and low quality dwellings. Because of
the high demographic pressure due to various factors such as job hunting, influx of rural populations, installation
of second-hand vehicles selling parks, Sémé-Podji became the second dormitory town of Cotonou, the biggest
city of Benin after Abomey-Calavi [6]. Consequently, it faces a fast and uncontrolled urbanization that results in
a multiple environmental issues such as difficulties to access potable drinking water and sanitation, management
of wastewater, collection of garbage, and evacuation of rainwater. These deficiencies observed in the area of
water, hygiene and sanitation confer to this commune, an unhealthy environment and expose the population to
various health risks [7]. This study was done to analyse the environmental factors associated with the poor water,
hygiene and sanitation in this suburban community and its consequences on the health of the population.

2. Materials and Methods

Sub districts of Tohoué, Ekpé and Sémeé-Podji constitute the locations of this study whereby different types of
data were collected. Data related to the microbiological and physicochemical parameters of water used by the
population, data gotten from the household heads survey conducted through questionnaires and finally data from
in depth interview of keys informants.

2.1. Sample Collection and Analysis of the Drinking Water

The bacteriological and physico-chemical analyses were achieved on water samples in the laboratory of the Na-
tional Directory of Public Health in Cotonou. A total of 18 water samples were collected in order to appreciate
the health risks associated to the consumption of such water. Water samples were collected at the sources mostly
used by the population and in the households using sterile glass bottles of 500 ml. These bottles were washed,
rinsed with distilled water and sterilized. In the case of samples collection from boreholes and taps of the urban
water supply system, water was let in continuous diffusion during 3 to 5 minutes before samples were collected.
Water samples were then collected in glass bottles, having a plug in polystyrene that is opened only at the time
of the collection. In the households, samples were collected directly from the storage containers. Once sample is
collected, the bottles were automatically labelled and placed in ice boxes at 4°C up to the laboratory. Wells wa-
ter samples have also been collected for assessment.

Standardized methods adopted by the member’s states of the Economic and Monetary Union of West Africa
(UEMOA) were used in the implementation of this study [5].

2.2. Investigation by Questionnaire

216 households’ heads were randomly selected for the questionnaire survey. In addition, 12 keys informants
were enrolled for in depth interview. The questionnaires and checklists were first prepared in French and then
translated to Goun (native language of study participants). Data quality was checked every day by the principal
investigator for its completeness and errors in the questionnaire. Training for data collectors and pre-test were
conducted. For the in depth interview, participants were selected and related issues were discussed. The level of
saturation of information was used to decide the number of interviews. The principal investigator moderated all
the in-depth interviews. In addition to hand written notes during the interview, interviews were tape-recorded.
They were later transcribed and translated to French. Privacy and confidentiality of the clients as well as good
interaction between individuals and interviewers were maintained during the data collection and interview time.
An observation checklist enabled the research team to record additional information directly on the field. It also
permitted to describe the hygiene and sanitation habits and practices in use in the municipality.

2.3. Data Treatment and Analysis of the Results of the Interviews

Data were checked, coded, and entered with the help of Statistical Package for the Social Sciences (SPSS) ver-
sion 21.0. The transcripts of the qualitative data were coded using a coding scheme and analysis was done ac-

cording to selected themes.
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First of all, an inventory of the various sanitation devices and the sources of drinking water supply as well as
their use were completed. According to the typology of the water supplying facilities; the Cover Rate (CR) of
the study area was calculated. Then, health related problems as well as the frequency and the distribution of
some diseases were investigated.

3. Results and Discussion
3.1. Water Supplying Sources

The water supplying sources used by the studied population were rainwater, traditional or modern wells, bore-
holes and the water from the national water company. These sources are often used alone or in combination. In
our study, water from the national water company and boreholes are considered as improved water. The cover-
age of improved water sources in the study area is presented by the Figure 1. This figure shows a wide disparity
in the coverage of drinking water in the study area. The coverage of the village of Tohoue is the highest
(475.23%). This means that there was much more water points installed than needed. By the contrast, Glogbo,
Ekpé 1l Seme-Podji, Kpogui Wégbédo are villages that show respective rates of 0%, 1.3%, 3.9%, 6.38% and
8.34%. Overall, in the study area, the coverage rate of improved water sources is about 20.03% which is signifi-
cantly lower than the value (69.8%) required to achieve the MDGs on the departmental plan. Similar findings of
an unequal distribution of improved water infrastructures were also reported by several authors [8] [9].

In-depth interviews reveal that in case of insufficient coverage, the population uses traditional wells to satisfy
their water needs. However, the results, as others studies [9]-[11] show that these traditional water sources are
polluted because of human behaviors and mismanagement.

3.2. Microbiological and Physicochemical Quality of Water

Table 1 shows that tap waters presented good microbiological and physicochemical quality. It appears that the
bacteriological quality of water from boreholes and national water society was acceptable at the distribution
point. By the contrast, all samples from traditional wells were contaminated with faecal coliforms and E. coli
that exceed the standard recommended by the WHO [1]. At the household level, the microbiological quality of
the water used was also insufficient reflecting pollution during transport and storage. In-depth interviews re-
vealed, as others studies [12]-[15] that rightly transport and storage of water are made in conditions that favor
contamination by microorganisms (leaves in the containers for transportation, conservation of water for several
days in the same vessel, immersing of hands in the storage container).
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Figure 1. Coverage rate of improved drinking water of the study area ac-
cording to data from ministry of water resources.
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Table 1. Bacterial load and physicochemical quality of the drink waters.

Parameters Faecal el f
Districts Locations Cotald coliforms/ Esc_herlchla pH TDS ol T (°C) Chlqune
samples level 100ml coli/100ml (uS/cm) residue
WHO .
standards S 0 0 [6.58.5] - 1400 25 0.5
S 00 00 6.82 41.1 82.4 29°8
01 Boring
H 91 68 - - - -
02 traditional S 67 07 6.82 8.5 166.9  28°2
wells H 1840 00 682 112 223 277
. S 00 00 6.90 114 229 29°4
Tohoue Ayokpo 03 Borlng/ water
in plastic bag H 00 00 } ) R )
S 00 00 6.80 64.4 1286  29°0 0.3
04 SONEB
H 00 00 6.80 62.8 1256  28°6
S 37 17 6.78 104.0 2100 29°3
05 Wells
H 61 48 6.80 101.0 2040 285
S 00 00 6.81 33.7 67.3 28°1 0.45
06 SONEB
H ND - - - - -
Seme-Podji Seme
S 00 00 6.80 34.00 67.8 30°1 0.45
07 SONEB
H 400 00 6.80 24.9 49.9 25°0
S 00 00 6.80 385 77.0 28°8
08 SONEB
H 232 198 6.80 313 62.7 28°1
Ekpé Ekpe |
09 traditional S 285 95 6.80 90.10 1813 30°6
wells H 3880 00 680 7950 1602 28

S: Source. H = Households; ND: Non determined.

3.3. Wastewaters Management

In this area, very few households have satisfactory practices concerning the discharge of wastewaters since
about 93.05% households discharge wastewater directly in the nature (Table 2). It also shows that the study
sector doesn’t have any gutters for the evacuation of rainwaters. Consequently, households (93.05%) abandon
the stagnant waters for natural infiltration. In some households, precarious drainage systems discharge waste-
water and rainwater in the streets. This situation exacerbates the numerous water pools present in the quasi-to-
tality of the streets in the study area. Several studies showed that water pools that are gathered along the soil
ways in Africa can constitute excellent larval lodgings for the vectors of malaria [16].

3.4. Sanitation Practices

Public latrines do not exist in Seme-Paodji and Tohoue districts. Open defecation in nature is the common prac-
tices. 78.18% of investigated households do not have any sanitation devices (Table 3). It is well known that
human faeces are dangerous for health because of the pathogenic germs [3].
3.5. Health Consequences of the Poor Hygiene and Sanitation

The results showed malaria prevails in the three districts respectively with 33.87% for Ekpé, 48.98% for
Séme-Podji and 47.86% for Tohoue followed by diarrhoeal and gastroenteritis diseases (Table 4).
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3.6. Trend of Malaria and Diarrhoeal Illnesses

Figure 2 presents the inter-annual trends of the number of cases of the main diseases observed in the three dis-
tricts of Séme-Podji Municipality from 2008 to 2012. The trends of malaria and diarrheal illness in the study
area are relatively constants from 2008 to 2012 as shown on the figure. These trends are easily explained by the
poor environnemental conditions described by the results of this study.

4. Conclusion

In the municipality of Sémé-Podji, one of the major challenges is the issue of hygiene and sanitation. Access to
drinking water and the different modes of water management, sanitation, poor management of garbage, disposal

Table 2. Modes of discharge of waste water.

Modes of discharge of waste water Frequency Percentage (%0)
Cesspool 15 6.94
Courtyard 102 47.22
Street 99 45.83
Gutters 0 0
Total 216 100

Table 3. Distribution of the defecation areas in the households having no latrines.

Sub-districts In the nature In the neighbour’ house Public latrines Total
Frequency 12 2 10 24
Ekpe
% 50 8.33 41.67 100
Frequency 12 2 0 14
Séme-Podji
% 85,71 14.29 0 100
Frequency 62 10 0 72
Tohoué
% 64,58 13.89 0 100
Frequency 86 14 10 110
Study sector
% 78.18 12.73 9.09 100

Table 4. Distribution of the main reported diseases from the investigated households.

Ekpé Seme-Podji Tohoué Study sector
Main diseases

Frequency % Frequency % Frequency % Frequency %
Malaria 21 33.87 72 48.98 123 47.86 216 46.35
Gastroenteritis 7 11.29 20 13.61 13 5.06 40 8.58
Diarrhoea 19 30.65 34 23.13 21 8.17 74 15.88
Skin diseases 8 12.9 4 2.72 9 35 21 451
Cholera 0 0 4 2.72 11 4.28 15 3.22
Others 7 11.29 13 8.84 80 31.13 100 21.46
Total 62 100 147 100 257 100 466 100
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Figure 2. Inter-annual variation of the main diseases in the sector of study
from 2008 to 2012 Source: DDS Ouémeé-Plateau (2013).

of wastewater and excreta are major challenges identified by this study. These factors lead to various diseases
that undermine the health of populations and inhibit the socio-economic development of the municipality. The
most recurrent diseases are malaria and diarrheal diseases. Urgent actions need to be initiated to improve the
living conditions of people in the Municipality of Semé-Podji.
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