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ABSTRACT

This study examined the relationship between incineration and the incidence of communicable diseases among households in
North West, Nigeria. Ex-post facto research design was used. The respondents were drawn through simple random sampling,
proportionate sampling and systematic sampling techniques. A total of one thousand, one hundred and fifty-two (1,152)
households were used as a sample for this study. A close-ended questionnaire was used to obtain responses from the
respondents, one thousand, one hundred and fifty-two (1,152) copies of the questionnaire were administered, retrieved and
valid for analysis. Mean and standard deviation were used to answer the research question and the hypothesis was tested at a
0.05 level of significance using PPMC. The findings of the study revealed that there is a significant relationship between
incineration and the incidence of communicable diseases (cholera, typhoid and malaria) among households in North West
Nigeria. (p =0.013 < 0.05; r = 0.717). Based on the findings of the study, it was concluded that there is a positive relationship
between incineration and the incidence of communicable diseases among households in North West Nigeria. It was
recommended that there should be an effort from the local community to provide a public incineration where households will
quickly dispose of the waste product.
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Introduction

The relationship between waste management practices and public health has been a subject of significant concern globally,
particularly in developing countries where inadequate waste disposal methods contribute to the spread of communicable
diseases. Incineration, a waste management technique that involves the combustion of organic substances contained in waste
materials, has been widely adopted as a means to reduce waste volume and minimize environmental pollution (Abdulrasaq et
al., 2015; Amin et al., 2024; Rahman & Alam, 2020). However, its impact on public health, particularly its association with
the incidence of communicable diseases, remains a critical area of investigation. This study focuses on the North West Zone
of Nigeria, a region grappling with poor waste management systems and a high burden of communicable diseases, to explore
the relationship between incineration practices and the prevalence of these diseases among households.

Globally, communicable diseases remain a leading cause of morbidity and mortality, particularly in low- and middle-income
countries. According to the World Health Organization (WHO, 2022), infectious diseases such as tuberculosis, malaria, and
diarrheal diseases account for over 17 million deaths annually, with sub-Saharan Africa bearing the highest burden. Murray
(2022) reported that communicable diseases contribute to approximately 30% of global disability-adjusted life years (DALYS),
underscoring their significant impact on public health. Poor sanitation and inadequate waste management systems exacerbate
the spread of these diseases, particularly in regions with limited access to healthcare and clean water (Abdulbagi, Tejideen &
Isiag, 2019).

In Africa, the burden of communicable diseases is disproportionately high, with the continent accounting for nearly 25% of
global infectious disease cases despite representing only 16% of the world’s population (Niohuru, 2023). Diseases such as
malaria, cholera, and respiratory infections are prevalent, with malaria alone causing an estimated 384,000 deaths in Africa in
2020 (Kabiru et al., 2024; WHO, 2021). The lack of effective waste management systems in many African countries has been
identified as a significant contributor to the persistence of these diseases. For instance, open dumping and burning of waste,
common practices in many African cities, release harmful pollutants and pathogens into the environment, increasing the risk
of disease transmission.

In Nigeria, communicable diseases account for a significant portion of the country’s disease burden. According to the Nigeria
Centre for Disease Control (NCDC, 2022), diseases such as cholera, Lassa fever, and measles remain endemic, with frequent
outbreaks reported across the country. In 2021, Nigeria recorded over 100,000 cases of cholera, resulting in more than 3,000
deaths (NCDC, 2022). Poor waste management practices, including the indiscriminate dumping and burning of waste, have
been identified as key factors driving the transmission of these diseases (Akorede et al., 2023; Amin et al., 2024; Aminu et al.,
2020; Raphela et al., 2024). The North West Zone of Nigeria, characterized by rapid urbanization and inadequate infrastructure,
is particularly vulnerable to the health impacts of poor waste management.
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The incidence of communicable diseases is closely linked to environmental factors, including the quality of waste management
systems. Improper disposal of waste creates breeding grounds for disease vectors such as mosquitoes and rodents, while the
burning of waste releases toxic fumes and particulate matter that can compromise respiratory health (Gebrekidan et al., 2023).
In many communities, waste is often burned openly, a practice that not only contributes to air pollution but also fails to destroy
pathogens, leaving households at risk of exposure to infectious agents (Abubakar et al., 2022).

Incineration, when properly implemented, is considered an effective waste management practice that can reduce the volume
of waste and destroy harmful pathogens (Rahman & Alam, 2020). Modern incineration facilities are designed to operate at
high temperatures, ensuring the complete combustion of waste materials and the destruction of infectious agents (Siddiqua,
Hahladakis & Al-Attiya, 2022). However, in many developing countries, including Nigeria, incineration is often carried out
using rudimentary methods, such as open burning, which lack the necessary controls to prevent the release of harmful
emissions. This raises concerns about the potential health impacts of incineration, particularly its role in the transmission of
communicable diseases.

The relationship between incineration and the incidence of communicable diseases is complex and multifaceted. On one hand,
properly managed incineration can reduce the risk of disease transmission by eliminating waste that serves as a reservoir for
pathogens (Mazzei & Specchia, 2023). On the other hand, poorly managed incineration practices can release harmful pollutants
and particulate matter, exacerbating respiratory conditions and increasing susceptibility to infections (Mazzei & Specchia,
2023). Additionally, the social and behavioural factors associated with waste disposal practices, such as the proximity of
households to waste-burning sites, can influence the likelihood of disease transmission (Fadhullah, Imran, Ismail, Jaafar &
Abdullah, 2022).

Previous studies have explored the health impacts of waste management practices, including incineration, in various contexts.
For example, a study by Kumar and Goel (2020) found that improper incineration practices in urban slums in India were
associated with increased rates of respiratory infections and diarrheal diseases. Similarly, a study in Ghana by Amoah,
Abubakari and Gadegbeku (2019) reported that communities practising open burning of waste had higher incidences of malaria
and cholera compared to those with access to formal waste management systems. These findings underscore the need for
further research to elucidate the specific mechanisms through which incineration practices influence the incidence of
communicable diseases, particularly in resource-limited settings.

Despite the growing body of evidence on the health impacts of waste management practices, there is a paucity of research
focusing on the relationship between incineration and communicable diseases in Nigeria, particularly in the North West Zone.
This region, characterized by high population density, inadequate waste management infrastructure, and a high burden of
communicable diseases, presents a unique context for investigating this relationship. The researchers observed that households
in the North West Zone of Nigeria are frequently exposed to the harmful effects of poorly managed incineration practices,
including the release of toxic fumes and the incomplete destruction of waste. These practices are often carried out near
residential areas, increasing the risk of exposure to infectious agents and pollutants. Additionally, the lack of awareness among
community members about the health risks associated with improper waste disposal further exacerbates the problem. These
observations highlight the urgent need for research to examine the relationship between incineration practices and the incidence
of communicable diseases in this region.

Purpose of the Study

The study assessed the relationship between incineration and the incidence of communicable diseases (such as cholera, typhoid
fever, and malaria) among households in North West Nigeria.

Research Question

What is the relationship between incineration and the incidence of communicable diseases (cholera, typhoid fever and malaria)
among the households in North West Nigeria?

Hypothesis

There is no significant relationship between incineration and the incidence of communicable diseases (cholera, typhoid and
malaria) among households in North West Nigeria.

Methodology

This study adopts an ex-post facto research design, which is appropriate since the information required already exists with the
respondents, and no manipulation of variables is needed (Yusuf, 2014). The study's population consists of 5,847,472 regular
households in the Northwest zone of Nigeria, as reported by the National Bureau of Statistics (NBS) (2022). A sample of 1,152
households was determined using Research Advisor’s (2006) guideline, which suggests a sample size of 384 for populations
exceeding one million. However, the sample size was tripled to enhance the generalizability of the findings. A multi-stage
sampling technique was employed, incorporating simple random sampling for selecting six states, three local government
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areas per state, and one town per local government. Proportionate sampling was then used to determine the number of
respondents per town, and systematic random sampling was applied to select every fifth household.

The primary instrument for data collection was a structured questionnaire titled Relationship between Incineration and the
Incidence of Communicable Diseases among Households in North West Nigeria (RIICDHNWZN). To establish its validity,
the questionnaire was reviewed by five jurors from the Departments of Human Kinetics and Health Education and Nursing
Sciences at Ahmadu Bello University, Zaria, and their feedback was incorporated into the final version. A pilot study was
conducted in the Dogarawa and Emanto areas of Sabon Gari, Kaduna State, involving 115 respondents selected through
systematic sampling. The instrument’s reliability was confirmed using the Cronbach Alpha reliability test, which yielded a
coefficient of 0.957, indicating a high level of reliability (Spiegel, 1992).

For data collection, an introductory letter from the Department of Human Kinetics and Health Education facilitated
respondents' cooperation. With the assistance of five research assistants, systematic random sampling was employed to
distribute and retrieve the questionnaires immediately after completion. Data analysis involved descriptive statistics (frequency
and percentages) for demographic variables, mean and standard deviation for answering research questions, and Pearson
Product Moment Correlation (PPMC) to test the hypotheses at a 0.05 significance level.

Results

Research Question: What is the relationship between incineration and the incidence of communicable diseases (Cholera,
typhoid fever and malaria) among the households in North West Nigeria?

Table 1: Means Score of Responses to the relationship between incineration and the incidence of communicable diseases
(cholera, typhoid fever and malaria) among the households in North West Nigeria

S/IN__ Items Mean Std. Dev.

1 Indiscriminate use of waste disposal facilities in our community has led to persistent 3.7864  1.27655
outbreaks of communicable diseases (cholera, typhoid fever and malaria)

2 The lack of adequate drainage facilities in our community is a source of regular 4.3856  .98762
outbreaks of communicable diseases (cholera, typhoid fever and malaria)

3 The lack of public toilet facilities in our community is a source of regular outbreaks of 3.9056  .98644
communicable diseases (cholera, typhoid fever and malaria)

4 Lack of proper maintenance of public toilet facilities in our community is a source of 4.5674  .91463
regular outbreaks of communicable diseases (cholera, typhoid fever and malaria)

5 Indiscriminate defecation in public places within our community is a source of outbreaks  4.0789  .87634
of communicable diseases (cholera, typhoid fever and malaria)
Aggregate Mean 4.1448  1.00831

Decision mean= 3.00

Table 1 shows that there is a significant relationship between incineration and the incidence of communicable diseases (cholera,
typhoid fever and malaria) among the households in North West Nigeria. The aggregate mean of responses 4.1448 was found
to be greater than the decision mean of 3.00. Since the aggregate mean is greater than the decision means, it can be concluded
that there is a significant relationship between incineration and the incidence of communicable diseases (cholera, typhoid fever
and malaria) among the households in North West Nigeria.

Hypothesis: There is no significant relationship between incineration and the incidence of communicable diseases (cholera,
typhoid and malaria) among households in North West Nigeria.

Table 2: Pearson Product Moment Correlation Statistics on the relationship between incineration and the incidence of
communicable diseases (cholera, typhoid and malaria) among households in North West Nigeria.

Variable Incineration Communicable Diseases
Incineration Correlation Coefficient 1.000 g7
Sig. (2-tailed) . .013
N 1,152 1,152
Communicable Diseases Correlation Coefficient TJ17 1.000
Sig. (2-tailed) .013 .
N 1,152 1,152

**_Correlation is significant at the 0.05 level (2-tailed).

Table 2 shows the p-value of 0.013 is less than the 0.05 alpha levels of significance at a correlation index (r) level of 0.717.
This shows that there is a relationship between incineration and the incidence of communicable diseases among households in
North West Nigeria. Therefore, the null hypothesis which states that there is no significant relationship between incineration
and the incidence of communicable diseases among households in North West Nigeria was rejected.

Discussions

The finding from the study revealed that there is a significant relationship between incineration and the incidence of
communicable diseases (cholera, typhoid and malaria) among households in North West Nigeria. (p = 0.013<0.05 and r =
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0.717). This finding aligns with several previous studies that have explored the environmental and health impacts of waste
management practices. For instance, a study by Adedoyin, Akinwumi and Ojo (2020) in Nigeria found that improper waste
disposal methods, including incineration, significantly contribute to the spread of waterborne and vector-borne diseases due
to the contamination of air, water, and soil. Similarly, Olorunnimbe and Ojo (2021) highlighted that incineration, when not
properly managed, releases harmful pollutants that exacerbate respiratory and gastrointestinal diseases, which are often
precursors to communicable diseases like cholera and typhoid. These findings are consistent with the observed correlation in
the study, confirming that incineration practices in North West Nigeria may be contributing to the high incidence of these
diseases.

However, the relationship between incineration and malaria is less straightforward, as malaria is primarily transmitted through
vector-borne mechanisms rather than direct environmental contamination. A study by Okeke, Eze and Uzochukwu (2019)
argued that while incineration can reduce mosquito breeding sites by eliminating organic waste, improper incineration
practices can create stagnant water pools in incineration pits, which may serve as breeding grounds for mosquitoes. This dual
effect could explain the significant correlation observed in the study. On the other hand, a study by Smith, Brown and Johnson
(2022) in a similar context in sub-Saharan Africa found no direct link between incineration and malaria incidence, suggesting
that other factors such as climate and housing conditions may play a more critical role. This discrepancy indicates that the
relationship between incineration and malaria may be context-specific and warrants further investigation.

Conclusion

The study concluded that there is a relationship between incineration and the incidence of communicable diseases (cholera,
typhoid fever and malaria) among households in North West Nigeria.

Recommendations

Based on the findings of this study, the study recommended that there should be an effort from the local community to
provide a public incineration where households will quickly dispose of the waste products.
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