
Additional data of this research 

Materials and methods 

Table 1. Different urban settings and the names of settlements investigated in the study area 

(adapted from Lüthi and Parkinson, 2011). 

Different urban settings 

Percentage Names of settlements 

investigated in the study area 

Peri-urban interfaces (which 

represents of the quarter 

investigated) 

 

18.8 

Olembe; Ekounou; Oyom-Abang; 

Nkolbisson. 

Planned and high income (which 

represents of the quarter 

investigated) 

 

18.8 

Bastos; Nkondengui; Mballa II; 

Nfandena 

Informal settlements (which 

represents of the quarter 

investigated) 

 

40.9 

Ngoa-Ekele; Etam-Bafia; Ngousso; 

Emana; Briquetterie; Carriere; 

Melen; Nsam; Mvan.  

Middle and high income areas  22.72 Mendong; Biyem-Assi; Tsinga; 

Essos; Damas. 

 

Table 2. Indicators for classifying on-site sanitation systems in Yaounde 

System aspect Indicator description Indicator 
type 

Definition and measurement 
applied in this study 

Facility design 1- Pit with slab or 
better 

I, SS Above-ground technology is basic pit 
with slab; build with concrete, brick, 
rock or other hard material. 

2- Waste contained 
in pit 

I, SS Technology has waste pit, septic 
tank, or concrete to sewer with no 
exterior waste drain pipe observed 
by enumerator (assumed if unable to 
observe) 

3- Below ground 
pit/tank lined 

SS Below ground technology is part or 
fully lined, septic tank, or is 
connected to sewer, to allow for safe 
waste emptying, and protect shallow 
groundwater 

Waste 
management 
(emptying, 
transport, 
disposal) 

4- Hygienic 
emptying service 
locally available 

SS Vacuum tanker service to extract pit 
waste in sealed tanks and dispose 
into municipal treatment systems 
reported as locally available, or user 
intends to use service to empty in 
near future 

5- Plot accessible 
to hygienic 
emptying service 
vehicles 

SS Enumerator observation of device 
physical accessibility (Car, tanker or 
tug) or actual use of tanker/tug to 
empty within last 03 years 

Functional 
condition 

6- Structurally safe 
to use 

F Enumerator observation that 
slab/floor is not collapsing into pit nor 



in state prohibiting safe use 
(assumed if unable to observe and 
not reported) 

7- Not completely 
full of waste 

F Enumerator observation of pit 
fullness by measuring depth from 
slab/top to surface of sludge 
(assumed if unable to observe and 
not reported) 

8- Facility has half 
height walls and 
half height door 
or more 

F Enumerator observation of toilette 
facility  
 superstructure walls, roof, door and 
height 

8A- (high standard) 
Facility has roof, full 
height walls and door 

F Enumerator observation of toilette 
facility 
superstructure walls, roof, door and 
height 

 

RESULTS AND DISCUSSION 

Demography of respondent 

The demographic profiles of the investigated populations are presented in the Table 3. The 

table show the variation (in frequency) of the gender of householder, the age group, the 

educational level, the monthly income as well as the number of person living in household. 

Generally, the household were dominated by males (77.7 %) mostly between the ages of 46 

to 55 years (26.4 %), majority of who had secondary level of education (45.2%). With regard 

to monthly incomes, only 13.5 % of respondents had income above 400 USD. Number of 

persons per households varied from one (1) to six (6) and above. 

Table 3. Sociodemographic characteristics of study respondents. 

Parameters Variable Percent National Valuesa 

 
Gender 

Female 22.30 49.75 % 

Male 77.70 50.25 % 

Total 100.0 100 

 
 
Age group (years) 

18 to 25 23.30  
Under 15 to more 
than 60. 

26 to 35 11.10 

36 to 45 20.30 

46 to 55 26.40 

Over 56 18.90 

 
 
Educational level 

No response 2.20 / 

Never went to school 9.50 14.30 % 

Primary school 24.60 35.50 % 

Secondary school 45.20 30.80 % 

Higher education 18.60 17.40 % 

Total 100.0 100 

Monthly income No response 39.40  
 
Under 80 USD to 
more than 450 
USD 

Under 100 USD 13.30 

100 to 200 USD 11.80 

200 to 300 USD 15.90 

300 to 400 USD 6.10 

Over 400 USD 13.50 

Total  100.0 

No response 7.10 One person to 
more than 6 One person 14.50 



Number of person 
living in 
households 

2 to 4 persons 23.30 persons (with 
about 40 % of 
households of 
more than 6 
persons). 

4 to 6 persons 22.80 

More than 6 persons 32.20 

Total 100.0 

aNational values based on Population and Housing Census of Cameroon (2015) 

The education level of some respondents was however low with as much as 24.6% of 

respondent attaining only primary school education and 9.5 % without any formal education. 

This situation may affect the ability of most respondents to understand critical issues regarding 

the management of on-site sanitation systems. These observations reflect the population and 

housing census figures of Cameroon, 2015 (Table 3). According to Bakare et al. (2015). 

 

Typology of excreta disposal  

 The results revealed that there were differences in on-site sanitation system from one 

urban setting to the other within the study area (Fig. 1). Assessment of the variations revealed 

that traditional pit latrines and septic tanks were the sanitation systems used by most 

households. The traditional pit latrines were observed in all the sites but most prevalent in the 

informal settlements and least in the middle income and high income areas and peri-urban 

interface.  The septic tanks on the other hand were mostly prevalent in planned and high 

income areas. The “piped equipped latrines” systems, which were observed principally in 

lowland areas had the top of the pit connected to a PVC pipe outlet, thus allowing outflow of 

faecal sludge in the event of flooding. It was noted that 0.5% of households in informal 

settlement adopted the “piped equipped latrine” with 2.5% middle and high income areas also 

adopting the system. A further 0.5% of households in planned and high income urban areas 

had used this system.   

 

Figure 1. Distribution of the different toilet facilities. 

 



Relation between the on-site sanitation systems and the level of education of 
households 

 To assess the relationship between educational level of respondents and the 

distribution of the current sanitation systems in households, the 2-sided Pearson Chi-Square 

correlation test was employed. The results showed a significant correlation between the 

educational level of householders and the type of on-site sanitation systems in place in 

households investigated (X2 =79.34 and p<0.001). The technologies septic tanks, traditional 

pit latrines and the VIP latrines which can be assimilate to improve sanitation systems were 

widespread in households where the head attended the higher education, secondary school 

and primary school (Figure 2). 

 

Figure 2. On-site sanitation variation systems in used in the investigated households in relation 

to the level of education of the households (n=589). 

The findings of this study are similar to those of Jenkins et al. (2014) who revealed the 

sustainable sanitation to be strongly affected by the level of education of householders when 

assessing excreta disposal in Tanzania. According to these authors, well-educated 

households often know more information on adequate emptying frequency, choosing qualified 

mechanical emptying services and ensuring environmental and health safety for the 

surrounding population. Additionally, Brown et al. (2015) pointed the difficulty to achieve a 

change in excreta disposal practices as they are part of the basic behavioural pattern of a 

community. As unsafe practices, the open defection found in the study area constitutes a 

significant health risk to populations through contamination of ground and surface water 

resources. Indeed, Bartram and Cairncross (2010) stated that about 2.4 million deaths. 

 

 



Relation between the on-site sanitation systems and the monthly income of 
households 

To assess the effect of monthly income of households on the distribution of the current 

defecation practices at the household level, the Pearson Chi-Square correlation test was 

computed at the 2-sided test. The monthly income has significant effects on the distribution of 

sanitation systems in household investigated (X2 =83.501 and p<0.001). In general, the 

unimproved sanitation practices, i.e. the prevalence of open defecation practice and the 

distribution of pipe latrines in households were found to be widespread in households with low 

income (under 100 USD, 100 to 200 USD, 200 to 300 USD) while the septic tank systems 

which represent an improved sanitation practices were mostly represented in household with 

higher incomes (300 to 400 USD and over 400 USD) (Figure 3). 

 

Figure 3. On-site sanitation variation systems at the household levels in relation to the monthly 

income of households (n=364). 

The strong correlation between the household incomes and the type of sanitation systems in 

use in households was addressed in the literature (Bakare et al., 2015). The authors 

demonstrated the strong implication of the inadequate financial resources on the weak 

coverage of improve sanitation technologies in Tanzania and Senegal respectively. 

 

 

 



Latrines characteristics 

Number of persons using the facilities 

An important variation was recorded in the number of persons using the latrines. In general, 

the number of persons using the latrine vary depending of the investigated quarters and 

ranged between one person to more than six people (Figure 4). 

=  

Figure 4. Representation of the number of person using the latrines in the investigated 

households (n=559). 

Building materials 

 Based on the field observations,several available building materials were used by 

households to build their latrines (Figure 5). Most of the latrines were built with concrete 

(83.98 %, n=586) while other where built with materials like metal sheets (4.72 %, n=586), 

beaten earth (2.27 %, n=586), wood (6.75 %, n=586) and plastic materials (2.28 %, n=586). 



 

Figure 5. Representation of the materials used to build latrines in the studied population 

(n=586). 

 

 

Figure 6. Variation of the latrine building materials in relation to the level of education of 

households (n=586). 



 

Figure 7. Variation of the latrine building materials in relation to the monthly income of 

households (n=364). 

Desludging periods 

Several opinions were collected from the surveyed populations per the action needed to be 

carried out when the pit of their latrines are full (Figure 8). Most of respondents mentioned the 

emptying of their devices (74.10 %, n=583), 21.10 % mentioned the addition of chemical 

substances (caustic soda, wood ache), and only 4.80 % mentioned the construction of another 

latrine. 

 



Figure 8. Distribution of household’s opinions per the actions needed to be done when the pits 

of their latrines are full (n=583). 

 

 

 

Figure 9. Representation of the frequency of desludging in surveyed households (n=557). 

To assess the relation between the types of sanitation systems and the variation of desludging 

periods within the surveyed population, the cross correlation using the Pearson Chi-Square 

tests was computed. The test revealed 53.3 % of the variability of emptying periods within the 

surveyed population with a strong significant effects of the types of sanitation systems (X2 = 

371.30; p<0.001) (Figure 9). 

Looking at the septic tank facilities, the frequencies of the desludging periods recorded in the 

study area were 49.79 %, 14.97 %, 23.07 %, 6.48 % and 5.67 % respectively for the 

desludging frequencies less than two times per year, two times per year, three times per year, 

four times per year and more than four times per year (n=247) (Figure 10). 

 



 

Figure 10. On-site sanitation variation systems typologies in relation to the desludging 

frequencies (n=589). 

Indeed, the findings of Nakagiri et al. (2016) working on the characterisation of pit latrines 

sludge in urban areas of Sub-Saharan Africa mentioned the high variation in the depth of the 

latrine pits and the number of latrine users as principal factor which may affect the pit filling 

rate. Additionally, Bakare et al. (2012) demonstrated the high-water table to be the main 

causes of the pit’s filling rate. The pipe equipped latrines identified during this study and 

which is usually located near the water table showed a higher desludging period of more 

than four times per year .According to the literature, the number of users of latrines could 

strongly affect the rate of faecal sludge accumulation in the pits of latrines as the excreta 

production rate per person was estimated at about 0.12 to 0.40 litre of faeces and 0.6 to 

1.5 litre of urine per day (Bakare et al., 2012). 

 

 

 

 



Comfort of use 

On the base of the survey information collected coupled with the field observations, the 

significant variation of opinions looking at the problems related to the comfort of facilities was 

observed (X2=204.408, p<0.001, n=368). The spread of bad odours was observed in most of 

the facilities investigated with the higher prevalence recorded in the ‘piped equipped latrines’ 

(> 80 %, n=20) (Figure 11). 

 

Figure 11. Distribution of problems facing household in relation to the type of on-site 

sanitation systems(n=602). 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  

 

Figure 12. Photos showing some unsafe latrines with discomfort found in the study area (a: 

dirty latrine built with metal sheet located in a flooding area; b: latrine with unfinished 

superstructure showing weak maintenance; c: unsafe latrine with a wood slab partially built 

and full pit continuously in used; d: dirty latrine with partially built superstructure) (Photos: Letah 

Nzouebet). 

Indicators of improved, safe and sustainable sanitation systems 

To classify the on-site sanitation systems investigated (septic tanks, traditional pit latrines and 

VIP latrines) as improved, hygienically safe, sustainable and functioning, the WHO/UNICEF 

JMP indicators was applied. Looking at the facility design, 85.36 % (n=568) of latrines with 

slab (indicator 1) build with concrete, brick, rock or other hard material (Fig. 13). In 68.79 % 

(n=568) of the facilities investigated, wastes were contained into the pit/tanks of latrines without 

overflow to the surrounding areas (indicator 2) and 62.85 % (n=568) of latrines had below 

ground pit/tank lined allowing the safe waste emptying and the protection of shallow 

groundwater (indicator 3). Looking the waste management practice, 58.97 % (n=568) of 

households were accessible by the vacuum tanker services for the extraction of faecal sludge 

in the pit of latrines (indicator 4), 52.62 % (n=568) of pits were accessible to hygienic emptying 

service vehicles (tanker or tug) (indicator 5).  
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Figure 13. Indicators prevalence of improved, safe and sustainable sanitation systems 

(n=568). 

Sanitary and environmental risks associated with the current defecation practices in 
surveyed urban areas 

Based on the survey results, 61.30 % (n=598) of the investigated population have suffered 

from several cases of faecal-oral diseases (amoebiasis, cholera, helminthiasis, thyphoid fever) 

within the past six months (Fig. 14) with the difference of prevalence between current defection 

practices in households (Fig. 15). It appears that the faecal-oral diseases were less prevalent 

in households with septic tanks as toilet facility (only 31.07 % (n=251) of diseases prevalence 

recorded) in comparison to the households with traditional pit latrines as toilet facility (58.84 % 

(n=311) of diseases prevalence recorded). The VIP latrines users didn’t mention the 

prevalence of faecal-oral diseases contrary to the households practicing open defection. The 

significant correlation between the prevalence of faecal-oral diseases and the type of on-site 

sanitation was found (X2= 163.03, p<0.001, n=598) as well as the distribution of the type of 

faecal-oral diseases recorded in the households (60 % of variation, X2= 170.29, p<0.002, 

n=293) (Fig. 16) 



 

Figure 14. Prevalence of faecal-oral diseases in the surveyed population (n=598). 

 

 

Figure 15. Prevalence variation of faecal-oral diseases in relation to the toilet facilities in used 

in households (n=598). 



 

Figure 16. Variation of the type of faecal-oral diseases recorded in relation to the toilet facilities 

in used in households (n=293). 

 


