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This work compares vulnerability to the consequences of poor sanitation in selected informal settlements of 
Southwestern Nigeria. Data were collected through observation, questionnaire, interview and photo snaps. 
Capital cities of six Southwestern states were purposively selected for the study. Five informal settlements 
(mainly slums) were identified in each city and one of them was statistically selected, adopting the ‘Indices 
Scoring Method’. The indices of urban informality were used to rank identified informal settlements on the 
aggregate of 10. The least represents the worst informal settlements in the selected cities and were therefore 
selected. Google Earth was thereafter used to delineate and count the number of houses for sampling purposes 
and copies of the questionnaire were administered to the 20% (20th) residential house-heads. 1207 copies of the 
questionnaire were administered in total but 1057 were retrieved and used. ANOVA in SPSS was used to analyze 
the data. The work discovered that there are no statistically significant differences in the extent of vulnerability to 
the consequences of poor access to improved sanitation in the study areas. Demand-responsive participatory 
approaches to sanitation-related problems, revitalization of the old sanitary inspection system, strengthening the 
capacity of the local people to engage Local Authorities, NGOs, Aid agencies and other service providers for the 
sustainable provision of basic sanitary services and improved waste removal mechanism by converting waste to 
wealth, environmental education, and enforcement of environmental laws were recommended. 
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INTRODUCTION 

 
"Sanitation is a cornerstone of public health", it is the process 

of keeping places free from dirt, infection and disease, by 
removing waste, trash and garbage, and by cleaning streets. It is 
the equipment and system that keep places clean, especially by 
removing and disposal of human waste or excrement. It is 
equally used to denote the control of those elements in the 
environment that affect or may affect human health; hence, it is 
the whole adjustment of the environment for the prevention of 
diseases. The sanitary condition of informal settlements across 
the globe is poor and Nigerian cities are not exempted.  
Unprecedented urban growth resulting from increasing rural-
urban migration, natural population increase, failed urban 
planning efforts and urban poverty among others have 
aggravated the existing urban problems and created new ones 
that perpetuate urban informality.  

Informal settlements are unplanned settlements which can be 
slums or ghettos, sanities and squats. They are settlements 

without legal tenure systems as well as public infrastructure, 
social amenities and urban planning. The composition of solid 
wastes, the rate at which the population generates them, 
inadequate and uncoordinated infrastructural facilities for waste 
disposal, and lack of coherent and implementable waste disposal 
policies coupled with the neglect of the poor socio-economic 
background of residents enhance bad waste disposal habits of 
the people Afolabi et al (2022). Hence, informal settlements are 

characterized by poor sanitation.     
A household is considered to have access to improved 

sanitation: if an excreta disposal system, either in the form of a 
private toilet or a public toilet shared with a reasonable number 
of people is available to household members, direct connection 
to public sewer, direct connection to septic tank, flush latrine, 
ventilated improved pit latrine, pit latrine with slab UN-HABITAT 
(2023). Approximately 43% of infant deaths occurred in sub-
Saharan Africa, where less than half of health care facilities have 
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a safe water source within reach. Reduction in global progress of 
maternal mortality was experienced between 2016 and 2020; 
this further suggests that the Sustainable Development Goal 
target aimed at reducing maternal mortality, costing more than 1 
million lives by 2030 may not be achievable. Assess to safe 
sanitation coverage varies widely from place to place especially 
in the developing world, in 48 countries of the developing world, 
only less than half of the population had safely managed 
sanitation services.  

Around 2.3 billion people lack access to basic sanitation and 
are thereby vulnerable to the effects of poor sanitation. The 
number of people without adequate sanitation and safe drinking 
water is more than twice the number of people living in extreme 
poverty. Although with the passage of time, global poverty is 
declining, but the number of vulnerable people with no access to 
clean water and sanitation is increasing. Moreover, exposure 
and vulnerability to water contamination with pathogenic 
microorganisms lead to chronic ailments across ages and 
places. Diarrhea which results from unclean water and poor 
sanitation is the second major cause of child mortality. Despite 
the joint efforts of the United Nations (UN) and World Health 
Organization (WHO), 850,000 people die annually as a result of 
susceptibility to improper hygiene, inadequate sanitation, and 
poor water infrastructure.  

According to the World Health Organization (WHO) and the 
United Nations Children‘s Fund (UNICEF) in 2021, 3.6 billion 
people that are almost half the world‘s population are vulnerable 
to poor sanitation services that leave human waste untreated 
and the consequences are very deadly. Millions of children and 
families do not have adequate WASH services, including soap to 
wash their hands. The consequences can often be deadly. Each 
year, at least 1.4 million people many of them children die from 
preventable causes linked to vulnerability to poor sanitation. 

Many residents of developing countries are extremely 
vulnerable to the consequences of poor sanitation and thereby 
struggle to cope with issues relating to it. Uncontrolled 
urbanization coupled with inadequate resources and poor 
management, behavioral issues, inadequate gender inclusion, 
safe water shortage, lack of political will, unreliable data, limited 
community participation, poverty as well as lack of integrated 
approaches between stakeholders like government at various 
levels, civil societies and private sector  Maharaj et al (2021). 
The levels of deprivation of sanitation facilities and the 
consequences thereof as well as the associated vulnerability and 
workable solution may not be the same in the study areas, 
hence, the comparative analysis. Moreover, the work intends to 
bridge the gap that exists in the area of reducing vulnerability to 
environmental sanitation to metrics for effective measurement.  

 
LITERATURE REVIEW AND THEORETICAL UNDERPINNING  

 
Sanitation is a system that promotes the proper disposal of 
human and animal waste for improving and protecting public 
and environmental health Abubaka 2017. Improved sanitation 
facilities are designed to hygienically and completely separate 
excreta from human contact. The three main criteria for having 
safely managed sanitation services include treated and disposed 
of in situ, temporarily stored and then emptied, transported, 
treated off-site and transported through a sewer with wastewater 
and then treated off-site. In other words, Flush/pour flush to 
piped sewer systems, septic tanks or pit latrines; ventilated 
improved pit latrines, composting toilets or pit latrines with slabs. 
Unimproved sanitation therefore connotes pit latrines without a 

slab or platform, hanging latrines or bucket latrines and open 
defecation Armah et al 2018.  

      Sanitation is still one of the most off-track Millennium 
Development Goals (MDGs) globally. As at 2015, 700 million 
people or about 63.6% of the population lacked access to 
improved sanitation.  Within this period, access to improved 
sanitation declined from 38% of the population in 1990 to 29% 
and the proportion of the population defecating in the open has 
increased from 24% to 25%. Between 2000 and 2020, the global 
population increased by 1.7 billion people, but 2.4 billion people 
gained access to safely managed sanitation services.  

As population increases in urban centers, access to improved 
sanitation declines Abubaka 2017. Over 616 million used 
―unimproved‖ facilities and nearly half of them live in sub-
Saharan Africa while the world missed the MDG target for 
sanitation by almost 700 million people Word Bank Report 2022. 
16% of urban dwellers lack access to basic sanitation services, 
and almost 100 million urban informal settlement residents are 
practicing open defecation. Across the globe, World Bank 2022 
reported that 3.6 billion people lack access to safely managed 
sanitation services and almost 8% of the global population 
practices open defecation. 

In sub-Saharan Africa, many studies have been carried out 
on access to sanitation facilities. For instance, Lutomiah et al. 

(2013) studied socio-economic factors of household and 
sanitation facilities, the authors pointed out the relationship 
between access to different types of sanitation facilities and 
educational attainment. Yohannes et al in 2014 carried out a 

cross-sectional study of improved sanitation facilities in informal 
Yemen and discovered economic and gender factors as the 
main factors affecting sanitation accessibility. DHS (NDHS) and 
UNICEF/WHO Joint Monitoring Program (JMP) have also carried 
out nationwide studies on unimproved sanitation facilities by 
households, living places and regions in (2023).  

       Improper sanitation, unhygienic environmental 
conditions, health, social, economic, educational and cultural 
problems, inadequate safe drinking water, poor drainage and 
poor excreta disposal services make informal settlement 
residents vulnerable to infections that make their already 
impoverished lives more precarious. The ongoing and almost 
irreversible process of rapid urbanization has deleterious 
repercussions on health and nutrition; these make children and 
adults vulnerable in special ways. Poor sanitary conditions and 
poor quality of water lead to waterborne diseases, affecting the 
life expectancy of slum/informal settlement dwellers. Most recent 
reports put the number of children who lost their lives from 
preventable sanitary-related causes before age five at 5 million, 
half of which were newborns. 

In the 1970s, the concept of vulnerability was introduced 
within the discourse on natural hazards and disasters by 
O´Keefe, Westgate and Wisner (O´Keefe, Westgate et al, 1976). 
In ―taking the naturalness out of natural disasters‖ these authors 
insisted that socio-economic conditions are the causes of natural 
disasters. Illustrated by means of empirical data, the occurrence 
of disasters increased over the last 50 years, paralleled by an 
increasing loss of life. The work also showed that the greatest 
losses of life are in underdeveloped countries and among 
children. Chambers put these empirical findings on a conceptual 
level and argued that vulnerability has an external and internal 
side: People are exposed to specific natural and social risks. At 
the same time, people possess different capacities to deal with 
their exposure by means of various strategies and actions 
(Chambers, 1989). This argument was again refined by Blaikie, 

https://data.unicef.org/topic/water-and-sanitation/sanitation/
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Cannon, Davis and Wisner, who went on to develop the 
Pressure and Release Model (PAR). Watts and Bohle argued 
similarly by formalizing the ―social space of vulnerability‖, which 
is constituted by exposure, capacity and potentiality (Watts and 

Bohle, 1993). Cutter developed an integrative approach (hazard 
of place), which tries to consider both multiple geo- 
and biophysical hazards.  

 
 
 

 
 

Fig.1: Risk-Hazard (RH) Model diagram after Turner et al., (2003), showing the impact of a hazard as a 
function of exposure and sensitivity. 

 
 

 
 

Risk-Hazard (RH) Model 
 

Initial RH models sought to understand the impact of a hazard as 
a function of exposure to the hazardous event and the sensitivity 
of the entity exposed (Turner et al., 2003). Applications of this 
model in environmental and climate impact assessments 
generally emphasized exposure and sensitivity to perturbations 
and stressors by the affected children (Kates, 1985) and worked 
from the hazard to the impacts (Turner et al., 2003). 

In basic terms, disasters manifest pre-existing conditions 
within the social, economic, physical, and environmental fabrics 
of a society. Infrastructure, services, organisations from the 
simplest to the most complex kind, and diverse systems are 
prone to be affected by a sanitary condition of an environment 
which could be associated with human behaviour or natural 
phenomenon or sometimes with a technical event such as an 
explosion, a fire, a spill, etc. A conclusion to be derived is the 
fact that a disaster is preceded by at least two predispositions: 
the possibility that the triggering event takes place, usually called 
a hazard at this potential state; and a preexisting vulnerability; 
the pre-disposition of individual, people, communities, 
processes, infrastructure, services, organisations, or systems to 
be affected, damaged, or destroyed by the event. A 
mathematical expression for risk in terms of hazardous 
environmental conditions and associated vulnerabilities is 
represented as follows: 

 
 Risk = Hazard *Vulnerability  

 
Where= *represents the function that describes the combination 
between the hazard and the vulnerability. An example of such a 
function is the simple product, as proposed by ISDR (2004): 
Risk = Hazard x Vulnerability (Alexander, 2000) defines risk as 

―the likelihood, or more formally the probability, that a particular 
level of loss will be sustained by a given series of elements as a 
result of a given level of hazard‖. Total risk would then consist of 
the sum of predictable casualties, damages and losses, 
represented via the equation: 

 
Total Risk = (Σ elements at risk) x Hazard x Vulnerability  

 
More recent publications define risk by incorporating such terms 
as coping capacity,  exposure, and deficiencies in preparedness. 
For example, one typical relation employed by many agencies 
is:  

 

𝐕𝐮𝐥𝐧𝐞𝐫𝐚𝐛𝐢𝐥𝐢𝐭𝐲 =
𝐄𝐱𝐩𝐨𝐬𝐮𝐫𝐞 x 𝐒𝐮𝐬𝐜𝐞𝐩𝐭𝐚𝐛𝐢𝐥𝐢𝐭𝐲

𝐂𝐨𝐩𝐢𝐧g 𝐂𝐚𝐩𝐚𝐜𝐢𝐭𝐲
 

 
 
Pressure and Release (PR) Model 

 
Blaikie et al. (1996) have proposed a Pressure and Release 
Model. The model defines vulnerability as the characteristic of a 
person or group of persons in terms of their capacity to 
anticipate, cope with, resist, and recover from the impact of a 
natural hazard. In addition, they propose the progression of 
vulnerability associated with root causes, unexpected changes, 
dynamic pressures, and unsafe conditions (Blaikie, 1996; Wisner 
et al., 2004). Unsafe sanitary conditions of hazardous locations 
are manifestations of vulnerability in time and space in 
conjunction with the hazard in such issues as the fragile local 
economy, lack of disaster planning and preparedness, and 
fragile environmental conditions. The strength of this approach 
resides in its capacity not only to define vulnerability but to 
explain its generation as a three-step process. 

Since informal settlements differ not only in origin but also in 
outlook, characteristics, sizes as well as other peculiarities, the 
level of vulnerability and impacts of the consequences of poor 
sanitation in informal environments, the extent of vulnerability 
also differ not only from place to place, time to time but also from 
generation to generation. Way out or coping with these 
vulnerable conditions must be diligently sought to reduce life 
claiming and threatening conditions of the poor informal 
settlement residents in our cities, hence the need for this study. 
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TRIANGULATION OF THEORIES OF VULNERABILITY AND 
COPING 
 

Numerous frameworks, conceptual models, and vulnerability 
assessment techniques have been developed to advance both 
the theoretical underpinnings and practical applications of 
vulnerability (Adger 2006, Hahn 2003, Munich 2003, Chambers 
1989).Watts and Bohle and Bohle, 2001, Blaikie et al., 
1994).Despite their differences, a number of common elements 
and premises are found: Imbalance human-environmental 
interactions are the origin of vulnerability in human environment; 
most vulnerable are the food poor (poorest of the poor) as a 
result of lack of entitlement (resources and sources of income); 
the coping ability is dependent on the socio-economic 
condition(entitlement); the examination of vulnerability from a 
social-ecological perspective; the importance of place-based 
studies; the conceptualization of vulnerability as an equity or 
human rights issue. The use of vulnerability assessments to 
identify hazard zones, thereby forming the basis for pre-impact 
and hazard mitigation planning (Brooks et al., 2005; Clark et al., 
2000; Cutter et al., 2000; and O‘Brien et al., 2004).  

 Challenges in moving from single stressors (hazards) to 
multiple stressors (global change), understanding how cross-
scalar dynamics influence the vulnerability of a place; 
incorporating the dynamic nature of vulnerability (spatially and 
temporally), including perceptions of vulnerable populations, and 
providing a theoretically sound conceptualization that can be 
applied to local problems hamper our understanding of disaster 
vulnerability and its link to resilience. 
 
THE STUDY AREA 

 
Oyo, Osun, Ogun, Ondo, Ekiti and Lagos, are the Southwestern 
states of Nigeria. The region falls between Latitude 6

0
 21

1
 and 9

0
 

15 North and Longitude 20 311 and 60 001 East (Fig. 1). The 
total population of the five states was put at about 36, 216,127 
persons by 2023 (Projection from NPC census results of 2006).  
This is the most urbanized region in Nigeria and it‘s populated 
mainly by Yorubas who are farmers, artisans, traders and office 
workers, they cohabit peacefully with other ethnic groups and 
nationalities. 

 
METHODS AND MATERIALS 

 
Capital cities of six Southwestern states were purposively 
selected for the study. Five informal settlements (mainly slums) 
were identified in each city and one of them was statistically 
selected, adopting the ‗Indices Scoring Method‘ of Dung-Gwom 
and Oladosu (2004) while combining the definition of slum given 
by the National Sample Survey Organization (NSSO) (2000) of 
India as a ―compact settlement with a collection of poorly built 
tenements, mostly of temporary nature, crowded together usually 
with inadequate sanitary and drinking water facilities in 
unhygienic conditions‖ and that of United Nations Habitat (2022) 
also identifies these indices while giving a definition to slum as 
any living space with two or more of the above. The criteria were 
used to evaluate and rank informal settlements (slums) on the 
aggregate of 10. The least represents the worst slum in the 
selected cities and were selected.  

Data were collected via observation, questionnaire, interview, 
and photo snap. The questionnaires were used to measure 
indicators and thresholds of slums. Google Earth was used to 
mark out the study areas in each city. Numbers of buildings were 

counted, the number of commercial structures was deducted and 
questionnaires were administered to the 20% of the house heads 
in residential dwellings. Since the sizes of the study areas are 
different, the number of questionnaires administered and 
retrieved was also different. After the analysis, when the P=value 
is greater than α (0.05), there is no statistically significant 
difference in the households and the degree of vulnerability in 
the study areas. 

 
DATA PRESENTATION AND ANALYSIS 

 
Using the toilet is a daily routine; it may be done more than once 
a day but the slum residents do have difficulties accessing them 
as revealed by Table 2 over 30% of the residents across the 
study areas strongly agreed that they do not have access to 
toilet facilities. Experiencing difficulties in having free and 
unhindered access to toilet facilities constitutes serious problems 
to human personal conveniences and hygiene. Having poor 
access to good toilet facilities is due to different reasons it may 
be priced beyond the ability of the concerned individuals, the 
living environment may be too choked-up to accommodate toilet 
construction, it may even be available but unkempt, too dirty or 
no more in use, it may even be too far from dwellings. For 
instance, Ajegunle residents of Lagos who complained of poor 
access identified sessional flooded neighbourhoods and 
unavailability of space as constraints for erecting toilet facilities. 
Odo-Itoku residents of Abeokuta with poor access to toilets 
mentioned rocky terrain and difficulty in digging them therefore 
they use (Odo-Oko) a steam nearby as a toilet as explained by a 
community leader in the area. 

Whereas in Ibadan (Beere), residents who do not have 
expected access to latrines pointed to choky and overcrowded 
neighbourhoods as well as financial constraints, they claimed to 
use open defecation and bucket methods. The experiences in 
Osogbo, Ado-Ekiti and Akure are similar; hanging toilet is used, 
(throwing excreta raped in polythene bags into streams, carnal 
and rivers). In Ado-Ekiti, open space, pail toilets and carnals are 
used, but in Osobo, Obate and Isale Agbara streams are used 
while some are kept in the waste kept on the road for waste vans 
but Ala River is mainly used in Akure. Poor accessibility to toilet 
facilities simply means possible contact of humans and excreta, 
encouragement of unsanitary behaviour, resulting in stress and 
perturbation and sense of insecurity and exposure, poor privacy, 
etc. which constitutes a potential danger to health, physiological 
and social security of the residents. Inadequate and poor access 
to toilet facilities forced the residents to defecate in any available 
place.   

Open defecation results in human waste (excrement) contact 
with food, water and hands. People are therefore susceptible to 
fecal and oral disease transmission. Flies/cockroaches/mice also 
harmful germs they carry at contact with excrement in the 
environment. The residents are therefore vulnerable to 
associated killer illnesses like cholera, typhoid, hepatitis, 
giardiasis, amoebiasis, dracunculiasis, enteroviral, bacillary, 
dysentery, paratyphoid, and scabies. Furthermore, the residents 
are liable to spend more; this may result in spending all that they 
have, going into borrowing and even selling their assets to pay 
medical bills, productive hours are also wasted and residents 
become more impoverished.  

The family members are also open to much stress and 
stressors, they are also vulnerable to infections because those 
infections are transmittable, and this multiplies the problems of 
residents whose socio-economic lives are mostly precarious.  



 Oyeniyi  et al.                                                                                                                 D o n n .   J .   Res .   Env .   Stud . 13 
 

 

 
www.donnishjournals.org 

 
 

 
Fig: 1: Nigeria, Southwestern states and selected informal settle 
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Table 1: Sample and Sampling Methods 

 

Cities  No of Buildings  Comm. Buildings  Resid. Buildings  Quest. Administered Quest. Retrieved 

Ibadan 5013 251 5066 238 200 

Oshogbo 3914 306 3608 180 170 

Abeokuta 4193 80 4093 204 176 

Lagos   4616 130 3886  224 191 

Akure 3796 106 3090 195 160 

Ado-Ekiti 3964  172 3715 185 160 

                 Source: Authors‘ Compilation, 2023 
 

Table 2: Accessibility to toilet facilities 
 

i) Frequencies and percentages  

Cities     Ibadan  Osogbo Abeokuta Lagos Akure Ado-Ekiti 

Responses  Fr
q 

% 
Frq % 

Frq % Frq % 
Frq % Frq % 

S/ Agreed 78 39.0 52 30.6 53 30.1 64 33.5 73 35.6 64 30.0 

Agreed 61 30.5 34 20.0 35 19.9 35 18.3 35 31.9 35 31.9 

Disagreed 32 16.0 31 18.2 32 18.2 32 16.8 23 14.4 32 20.0 

S/disagreed 29 14.5 53 31.2 56 31.8 60 31.4 29 18.1 29 18.1 

Total 20
0 

100 170 100 176 100 191 100. 160 100 160 100 

ii) Summary of responses of toilet availability  

Groups Count Sum Average Variance 

Ibadan  3 200 66.66667 3089.333 

Osogbo  2 170 85 578 

Abeokuta  2 176 88 722 

Lagos  2 191 95.5 480.5 

Akure 2 160 80 0 

Ado-Ekiti 2 160 80 0 

iii) ANOVA 

Source of Variation SS Df MS F P-value F crit 

Between Groups 1169.603 5 233.9205 0.205731 0.949694 3.971523 

Within Groups 7959.167 7 1137.024    

Total 9128.769 12         

Source: Fieldwork, (2023). SPSS computer printout (2023) at 0.05 while P=value = 0.949694. P=value is greater than α (0.05); 
therefore, there is no statistically significant difference in accessibility to toilet facilities in the study areas 

 
 

Table 3:  Safe handling of children‘s stools 
                  Frequencies and percentages 

    Ibadan  Osogbo Abeokuta Lagos Akure Ado-Ekiti 

Responses  Frq % Frq % Frq % Frq % Frq % Frq % 

S/ Agreed 39 19.5 32 18.8 33 18.8 39 20.4 39 24.4 38 23.8 

Agreed 108 54.0 66 38.8 67 38.1 72 37.7 79 49.4 72 60.1 

Disagreed 23 11.5 22 12.9 23 13.1 23 12.0 16 10.0 24 15.0 

S/disagreed 30 15.0 50 29.4 53 30.1 57 29.8 26 16.3 26 16.3 

Total 200 100 170 100 176 100 191 100 160 100 160 100 

i) Respondents methods of disposure if children stools   

Groups Count Sum Average Variance 

Ibadan  4 200 50 670 

Osogbo  4                        170 42.5 281.6667 

Abeokuta  4 176 44 308.6667 

Lagos  4 191 47.75 328.25 

Akure 4 160 40 545.3333 

Ado-Ekiti 4 160                40 563.3333 

ANOVA 

Source of Variation SS Df MS F P-value F crit 

Between Groups 337.2083 5 67.44167 0.150023 0.977408 2.772853 

Within Groups 8091.75 18 449.5417    

Total 8428.958 23         

Source: Fieldwork, (2023). SPSS computer printout at 0.05 while P=value = 0.977408. P=value is greater than α (0.05); therefore, 
there is no statistically significant difference in indiscriminate disposure of children‘s stool in the study areas. 
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Ownership of toilet facilities is influenced by many factors: 
household income, family priorities, availability of space, terrain, 
enforcement, as well as the level of awareness of associated 
risks of poor sanitary conditions. More improved toilet facilities 
(latrines with slab covers) are found in Akure and fewer in Lagos 
because of seasonal flooded environment and cramped spaces. 

Access to sanitation is also measured by ways in which the 
stools of children especially those under five are handled. 
Children‘s faeces are often not seen as harmful as adults‘ 
excreta. Children are asked to defecate in the open, see Plates 1 
& 2 or at best in a potty and washed into a latrine, kept in waste 
bins, or thrown into an open field/river/carnal. 

 
 

 
 

Plate 1 & 2 Open Defecation Atikankan Area, Ado-Ekiti and Iberekudo area, Abeokuta 
 
 

Table 4: Central collection of solid waste 
i)  Frequencies and percentages  

Cities     Ibadan  Osogbo Abeokuta Lagos Akure Ado-Ekiti 

Responses  Frq % Frq % Frq % Frq % Frq % Frq % 

S/ Agreed 34 17.0 29 17.1 30 17.0 54 28.3 44 31.9 44 27.5 

Agreed 68 34.0 35 20.6 35 19.9 25 13.1 42 26.3 42 26.3 

Undecided  33 16.5 22 12.9 23 13.1 48 25.1 34 21.3 23 14.4 

Disagreed 44 22.0 55 32.4 56 31.8 16 8.4 33 20.6 34 21.3 

S/disagreed 21 10.5 29 17.1 32 18.2 48 25.1 00 00 17 10.6 

Total 200 100 170 100 176 100 191 100 160 100 160 100 

i) Summary solid waste collection  

Groups Count Sum Average Variance 

Ibadan  4 200 50 1538 

Osogbo  4 170 42.5 379.6667 

Abeokuta  4 176 44 390.6667 

Lagos  4 191 47.75 454.25 

Akure 4 160 40 764.6667 

Ado-Ekiti 4 160 40 503.3333 

ii) ANOVA 

Source of Variation SS Df MS F P-value F crit 

Between Groups 337.2083 5 67.44167 0.100395 0.990784 2.772853 

Within Groups 12091.75 18 671.7639    

Total 12428.96 23         

Source: Fieldwork, (2023). SPSS computer printout at 0.05 while P=value = 0.990784. P=value is greater than α (0.05); therefore, 
there is no statistically significant difference in formal/central collection of household collection of waste in the study areas. 

 
Human excreta constitutes more danger because human 
contacts are more often, especially by the children and their 
caregivers; hence, methods of handling it were compared. 73.5% 
of Ibadan slum residents, 80.9% in Ado-Ekiti, 82.4% in Akure 
and 56.8% in Abeokuta, 58.1% in Lagos dispose children stool 
indiscriminately. 

Only 37.7% in Osogbo, 36.9% in Abeokuta, 40.3% in Lagos, 
50.2% in Ibadan and 53.8% in Ado-Ekiti have their waste 
centrally collected. Effectiveness in solid waste collection 
ensures that the living environment is free from dirt and 
associated evils. It is also an indication of acceptable waste 

management practices. But the study areas are not covered by a 
central solid waste connection mainly due to poor accessibility, 
resident are expected to bring their waste to the road for central 
collection, and when this is done, it usually results in huge 
deposits at fringes and entrances of slum neighborhood plate 
(see plate 3) The situation is more precarious in Lagos; dwellers 
erected temporary dwellings on huge garbage (see plate 4). 
Improperly managed wastes are breeding grounds for mice, 
cockroaches, flies, mosquitoes, and even reptiles like snakes 
and scorpions. All these make residents vulnerable to diseases 
carried by the aforementioned animals as well as bites and 
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stings that may result in possible loss of lives. Furthermore, the 
environment is beclouded with obnoxious odour, appalling 
sights, seasonal flooding and physical forms of environmental 
degradation. 

Informal collection and management of waste encompasses 
personally adopted methods of waste management. It is usually 
done by dumping refuse in the river channels, canal, and dump 
sites within the neighborhood or better still burning. Solid waste 
disposal sites are found dotted the informal urban areas, turning 
into the sources of incubation and proliferation of flies, 
mosquitoes, and rodents; that, in turn, became germ carriers and 
disease transmitters that affect mostly children population‘s 

health, which have their organic defenses in formative and 
creative stages. What to do with solid waste has long troubled 
governments, industries, and individuals, especially in 
developing countries (Salam, 2010). As evident in the study 
areas, Atikankan residents of Ado-Ekiti and Ibadan, residents 
dump theirs in canals or burn them. Akure slum/informal 
settlements dump theirs on Ala River, Osogbo do burn and dump 
on Obate stream while others are dumped on the roads for the 
waste van. Odo-Ikotu residents of Abekuta use Odo-Oko, 
Akomoje residents burn refuse mainly (see Plate 5 & 6). 

 

 
 

 
 

Plate 3 & 4:  Dwellings on garbage at Ajegunle area, Lagos and Foko Area at Ibadan 
 
 
 

 
 

Plates 5 & 6: Refuse dumped on Odo-Oko River channels in Abeokuta and Aala River in Akure 

 
 

Dumping of refuse on river/stream/canal results in blockage of 
drainage channels and flood results. It also leads to the washing 
of the garbage including excreta into the living environment. 
Flood water also pollutes drinking water and the environment 
becomes dirtier and unlivable. (Salam 2021) noted that the 
residents whose houses are less than 200 meters from the 
dumpsite are victims of malaria, chest pains, cholera, and 
diarrhea. However, residents whose houses are more than 200 
meters are also affected with chest pain and bad smell from the 
dumpsite, but mainly when wind is blowing in their direction. 

Burning of refuse is characterised by smoke and odour of the 
burning materials, which make the residents susceptible to high 
air pollutants that result from burning of refuse in the study 
areas, dwellers may experience; irritation of the eyes, nose, and 
throat wheezing, coughing, chest tightness, and breathing 
difficulties worsening of existing lung and heart problems, such 
as asthma increased risks of a heart attack in addition, long-term 
exposure to air pollution can cause cancer and damage to the 
immune, neurological, reproductive, and respiratory systems. In 
extreme cases, it can even cause death. 
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Table 5:  Channeling of wastewater into drainages 

i) Frequency and percentages  

Cities     Ibadan  Osogbo Abeokuta Lagos Akure Ado-Ekiti 

Responses  Frq % Frq % Frq % Frq % Frq % Frq % 

S/ Agreed 25 12.5 31 18.2 25 15.6 38 19.9 25 15.6 25 15.6 

Agreed 123 61.5 68 40.0 83 51.9 74 38.7 83 51.9 87 54.4 

Disagreed 4 2.0 71 41.8 11 6.9 79 41.4 11 6.9 48 30.0 

S/disagreed 48 24.0 00 00 41 25.6 00 00 41 25.6 00 00 

Total 200 100 170 100 160 100 191 100 160 100 160 100. 

ii) Summary of channeling of waste water into drainages 

Groups Count Sum Average Variance 

Ibadan  4 200 50 1416.667 

Osogbo  3 170 56.66667 385.3333 

Abeokuta  3 176 58.66667 422.3333 

Lagos  3 191 63.66667 620.3333 

Akure 3 160 53.33333 380.3333 

Ado-Ekiti 3 160 53.33333 380.3333 

iii) ANOVA 

Source of Variation SS Df MS F P-value F crit 

Between Groups 383.0877 5 76.61754 0.11545 0.986729 3.025438 

Within Groups 8627.333 13 663.641    

Total 9010.421 18         

Source: Fieldwork, 2023. SPSS computer printout at 0.05 while P=value = 0.997923. P=value is greater than α (0.05); therefore, 
there is no statistically significant difference in the households handling of waste waters in the study areas. 

 
 

 
 

Plates 7 & 8: Waste water in Residential Area; Ado-Ekiti and Obate in Osogbo 

 
 
 
73.0% of Ibadan slum residents, 68.2% of Osogbo residents, 
67.5% of Abeokuta, 58.7% of Lagos, 64.3% of Akure and 60.0% 
of Ado-Ekiti slum residents.  Improperly channeled waste water 
from bathrooms, kitchens, shops/business premises within the 
slum neighbourhood flow around, mosquitoes breed in them, 
odour comes from them and they make living environment 
muddy and water logged. Waste waters flow around at Atikankan 
study area of Ado-Ekiti, Odo-Ikoyi and Araromi in Akure and 
Beere of Ibadan residents, (see Plates 5 & 6). 

This is less common at Obate and Osogbo and Odo-Itoku 
Abeokuta as a result of prevailing rugged relief. Spaces between 
houses are almost entirely flooded, the experience that drains 
waste water at Ajegunle slum of Lagos (see Plate 7 & 8). 
Residents are susceptible to mosquito bites, mold walls and 
floors, possible food and water poisoning, and unsighted living 
environments and sicknesses. 

About 76.0% of Ibadan slum residents, 68.2%, of Osogbo, 
68.4% of Akure, 60.0% of Ado-Ekiti slum residents are disturbed 
by offensive odour. Obnoxious odour is perceived in study areas 
and these are confirmed by the responses of dwellers. Residents 
endure stench that comes from stagnant waters, huge deposits 
of refuse, excreta on open fields and waste water flowing within 
the neighbourhood, this is amplified by poor ventilation. Dwellers 
are vulnerable to effects of odour like hindrance of normal 
breathing and damage to the bulb can take several forms 
including partial or complete loss of the ability to smell. As the 
concentrations of odorous gases increase irritation, then physical 
symptoms, sickness and even death can occur. 

As argued by North Durham Water Reclamation Facility 
Report (NDWR) (2022), when odour reaches threshold levels it 
causes irritation and physiological effects, depending on the 
duration and strength of exposure. At higher levels, they can 
cause physiological effects such as reflex, transitive apnea, 
neurogenic inflammation, or elevated blood pressure.  
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Plates 11 & 12 Refuse dump on culverts in Karimu, Ajegunle area, Lago Back of Fayose Market, Ado-Ekiti 
 
 

Table. 6: Obnoxious odour in the neighborhood 

i) Frequencies and percentages  

    Ibadan  Osogbo Abeokuta Lagos Akure Ado-Ekiti 

Responses  Frq % Frq % Frq % Frq % Frq % Frq % 

S/ Agreed 39 19.5 32 18.8 33 18.8 39 20.4 39 24.4 39 24.4 

Agreed 113 56.5 67 39.4 68 38.6 73 38.2 69 43.1 73 45.6 

Disagreed 48 24.0 71 41.8 75 42.6 79 41.4 52 32.2 48 30.0 

Total 200 100 170 100 176 100 191 100 160 100 160 100 

ii) Summary of perseverance of obnoxious odour   

Groups Count Sum Average Variance 

Ibadan  3 200 66.66667 3221.333 

Osogbo  3 170 56.66667 1590.333 

Abeokuta  3 176 58.66667 1652.333 

Lagos  3 191 63.66667 1381.333 

Akure 3 160 53.33333 930.3333 

Ado-Ekiti                             3 160 53.33333 1722.333 

iii) ANOVA 

Source of Variation SS Df MS F P-value F crit 

Between Groups 449.6111 5 89.92222 0.051394 0.997923 3.105875 

Within Groups 20996 12 1749.667    

Total 21445.61 17         

Source: Fieldwork, 2023. SPSS computer printout at 0.05 while P=value = 0.997923. P=value is greater than α (0.05); therefore, there 
is no statistically significant difference in the households that perceive odour in the study areas. 

 
Table 7: Residents‘ perception of the occurrence of an outbreak of disease 

i) Frequencies and percentages  
    Ibadan  Osogbo Abeokuta Lagos Akure Ado-Ekiti 

Responses  Frq % Frq % Frq % Frq % Frq % Frq % 

< 3 mouths 56 28.0 34 28.3 67 38.1 29 15.2 29 18.1 74 46.3 

< 6 mouths   
128 

64.0 66 38.8 25 14.2 67 35.1 33 20.6 37 23.1 

1 year   16 8.0 15 8.2 25 14.2 25 13.1 36 22.5 19 11.9 

Undecided    00 00 15 8.2 26 14.8 33 17.3 33 20.6 16 10.0 

Never     00    00 30 16.4 33 18.8 37 19.4 29 18.1 14 8.8 

Total   200 100 170 100 176 100 191 100 160 100 160 100 

ii) Summary of responses of the hygienic situation of available latrines 
Groups Count Sum Average Variance 

Ibadan  5 195 39 1345 

Osogbo  5 173 34.6 966.3 

Abeokuta  5 176 35.2 1451.7 

Lagos  5 169 33.8 822.2 

Akure 5 160 32 598.5 

Ado-Ekiti 4 160 40 888 

iii) ANOVA 

Source of Variation SS Df MS F P-value F crit 

Between Groups 222.0276 5 44.40552 0.043649 0.998743 2.639999 
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Within Groups 23398.8 23 1017.339    

Total 23620.83 28         

Source: Fieldwork, 2023. SPSS computer print out at 0.05 while P=value = 0.998743. P=value is greater than α (0.05); therefore, 
there is no statistically significant difference in the residents‘ perception of the occurrence of an outbreak of diseases in the study 

areas. 
 
 

Table 8: Summary of Comparison of Vulnerability to Consequences of Poor Sanitation in the Study Areas 
 

1 Accessibility to toilet facility  0.949694.        No sig. differ.  

2 Handling children stool 0.977408 No sig. differ. 

3 Central collection of solid waste 0.990784 No sig. differ. 

4 Proper channeling of waste water 0.997923 No sig. differ. 

5 Obnoxious odour perceived usually 0.997923 No sig. differ. 

6 Residents perception of occurrence of outbreak of disease  0.998743 No sig. differ. 

Source: Fieldwork, 2023. SPSS computer printout at 0.05 while the P=values are greater than α (0.05); therefore, there is no 
significant difference in the vulnerability to the consequences of poor sanitary conditions in the study areas. 

 

 
Secondly, when odours mix with ―Co-Pollutants‖, it has 
physiological effects. Co-Pollutants may be toxins, endotoxins, 
ked dust, airborne manure particulates, allergens, or 
microorganisms. Health effects do depend on the co-pollutant 
compound(s). Thirdly, there are types of oduors that cause 
symptoms from non-toxicological levels. These oduors act as 
neural markers that can recall pleasant or unpleasant 
associations. Unpleasant oduors can result in oduor induced 
symptoms. 

Resident perception of the occurrence of an outbreak of 
diseases testifies to the facts that an unhealthy environment 
makes the residents vulnerable to outbreaks of diseases. 
Residents are vulnerable to other effects of poor sanitation; 92% 
of residents in Ibadan and 96.4% in Ado-Ekiti, 53.4% and others 
have opinioned that outbreaks of diseases occurred. Once 
people do not think toilet facilities are safe, they may not provide, 
protect and use them. Obviously, they will find unhygienic 
means. This also results in people‘s vulnerability to the 
consequences of unhygienic environmental conditions. 

 
SUMMARY AND CONCLUSION  

 
The slum residents are extremely vulnerable because they do 
not have the structured process of keeping places free from dirt, 
infection and disease by removing waste, trash and garbage, 
and by cleaning streets and carnal. Improved toilet facilities are 
not accessible and open defecation is common. The 
environments are characterized by garbage, sludge, obnoxious 
odour, flowing waste waters, human excrement polluted water 
and air. Flies, cockroaches, ants, mice and other diseases 
carrying germs have unhindered access to dwellers‘ food, when 
the germs sit on food, they spread diseases through those who 
eat them. Polluted food and water do make the residents ill 
regularly especially when everyone just tries to manage his/her 
generated wastes anyhow. There is no statistically significant 
difference between the degrees of vulnerability to the 
consequences of poor access to sanitation in the study areas 
because the P=values are greater than α (0.05) in all. 

 
RECOMMENDATIONS 

 
The solutions that will produce the most attractive, sustainable 
and hygienic alternatives to open defecation must be sought for 
slums which may include; revitalization of old sanitary inspection 
systems, demand-responsive participatory approaches to 

provision of community toilet blocks with high standards of 
construction and high-quality service with sustainable method(s) 
including solar powered flushing system. Provision of other 
amenities including toilets for disabled persons, urinals, 
children‘s toilets and caretakers from (N-power) in all cities, (The 
Green) in Ado, (O-yes) in Osun and (Yes-O) in Oyo and so on to 
be saddled with the responsibility of regular care or 
maintenance.  

Strengthening the capacity of local people and their 
institutions to engage with Local Authorities, NGOs, Aid agencies 
and other service providers for the sustainable provision of basic 
sanitary services and improved waste removal mechanism by 
converting waste to wealth (residents can gather and separate 
waste for sale). Residents must be enlightened/educated, 
encouraged or even be forced to have latrines as it was in the 
past. 
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