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Abstract
Exposure to pollution from crude oil refining is linked to a spectrum of infant health challenges, including observable clinical symptoms. Understanding parental knowledge of these signs is critical for early detection and management. This study evaluated parents' knowledge of clinical signs and environmental symptoms of pollution-related health conditions in infants living in Eleme and Tai LGAs of Rivers State, Nigeria. A cross-sectional descriptive study involving 357 parents was conducted using structured questionnaires. Descriptive statistics and inferential tests (t-test and ANOVA) were used to assess knowledge across demographic variables. Respondents showed high awareness of key indicators, including pungent odours (WA = 3.37 in Eleme; 3.23 in Tai), discoloured rainwater, poor soil yield, and noise-related headaches. There was no statistically significant difference in awareness based on gender (p = 0.148), education (p = 0.996), or age (p = 0.325). Knowledge was slightly higher in Tai (mean WA = 3.23) than Eleme (mean WA = 3.18). These findings suggest a strong collective environmental literacy across both communities. Tailored public health messaging and clinical screening programs are recommended to convert awareness into preventive action.
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1.	INTRODUCTION
Processing of crude oil continues to be a dominant economic operation in Nigeria's Niger Delta, accounting for the majority of revenue and jobs generated within the nation. However, the environmental footprint has serious associated public health challenges, especially within communities near areas where refineries are located. In Rivers State's Tai Local Government Area (LGA) and Eleme Local Government Area, individuals live in direct neighbourhoods near state and artisanal refineries. These activities readily release pollutants in the form of gas flaring, uncontrolled effluent release, and hydrocarbon residue contaminating soil. Poisonous fumes include sulfur dioxide (SO₂), nitrogen oxides (NOₓ), benzene, volatile organic compounds (VOCs), and particulate matter, all reported to be inimical to human health (1–3).
Infants are one of the most vulnerable subpopulations exposed to these environmental toxins. Their physiological properties, such as immature organ systems, high respiratory rate, thinner skin, and immature immune systems, make them more sensitive to toxic exposures than adults. Numerous studies have proven a high incidence of respiratory manifestations, cutaneous diseases, gastrointestinal disorders, and developmental impairments in children living in communities within the vicinity of crude oil production and processing sites (4–6). Also, as infants cannot express pain, symptom identification at the initial stage relies heavily on parental observation and sensitivity.
Though oil pollution's long-standing health hazards are known, few affected populations have environmental health education. The air and water quality monitoring systems are weak, and public health systems' interventions are reactive and rarely preventive. Thus, the caregiver, primarily the parent, formally ends up informally taking on the responsibility of finding out and responding to pollution-related signs. Parents' knowledge of environmental hazards and their possible impacts on child health in rural and semi-urban areas of the Niger Delta is not well studied and under-addressed (7,8).
It is crucial to know parental awareness for several reasons. Firstly, it determines whether the caregivers can perceive and interpret environmental signals such as pungent odours, coloured water, or poor agricultural yields as environmental cues. Secondly, it determines whether parents associate clinical presentations of persistent coughing, red eyes, and baby rashes with ecological causes. Third, it helps identify areas of knowledge gaps that need to be addressed by public health campaigns. Awareness is the first step towards the practice of preventive behaviours, access to timely medical care, and environmental activism.
This research assesses the extent of environmental health awareness among parents of infant children in Tai and Eleme LGAs. Specifically, it assesses their understanding of pollution causes and associated risks and how this affects the early detection of signs of bad health among children. The research outcome is anticipated to inform policymakers, healthcare professionals, and non-governmental organisations in their capacity to mitigate the impact of crude oil pollution on health through grassroots activities and sensitisation.
2.	METHODOLOGY
2.1	Study Design and Location
This study used a descriptive cross-sectional survey to determine parents' awareness of environmental pollution and potential health effects on infants. This study was conducted in two petroleum-producing Local Government Areas (LGAs) of Rivers State, Eleme and Tai. These two are situated in the Niger Delta region and are well-known hotspots for petroleum refining activities, both official and artisanal. Eleme and Tai LGAs were the strategic selections because of their reported environmental effects of crude oil production over the long term, gas flaring, and waste dumping into the environment.
2.1.1	Study Population and Eligibility Criteria
The target population comprised biological parents (fathers and mothers) of infants aged 0 to 12 months residing in communities within a five-kilometre radius of any active crude oil refining site. Eligibility criteria included permanent residency in the study areas for at least one year and active caregiving responsibility for an infant. Exclusion criteria were temporary visitors, caregivers who were not biological parents, and individuals unable to provide informed consent or complete the questionnaire due to language or cognitive limitations.
2.1.2	Sample Size Determination and Sampling Technique
A total of 400 questionnaires were administered using a multistage sampling approach. In the first stage, Eleme and Tai LGAs were purposively selected due to their high exposure to refining activities. The second stage involved random selection of four communities from each LGA. In the final stage, systematic random sampling was applied to select households within each community. At the household level, eligible parents were identified and invited to participate. After validation, 357 questionnaires (177 from Eleme and 180 from Tai) were returned and considered valid for analysis, resulting in a response rate of 89.25%.
2.1.3	Data Collection Instrument
A structured, interviewer-administered questionnaire was developed based on a literature review of similar environmental health studies in polluted regions. The instrument comprised four sections: (1) socio-demographic information, (2) awareness of environmental pollution sources (air, water, and soil), (3) knowledge of environmental symptoms (e.g., odour, water discolouration), and (4) perceived health impacts on infants. The questionnaire was pre-tested in a demographically similar LGA (Etche) and refined for clarity and relevance. Internal consistency testing using Cronbach's alpha yielded a reliability score of 0.82.
2.1.4	Data Collection Procedure
Data were collected over two months (January–February 2024) by trained public health research assistants fluent in English and local dialects. The questionnaire was administered in respondents' homes to minimise non-response and enhance data reliability. Written informed consent was obtained before participation.
2.1.5	Data Analysis
Data were entered and analysed using IBM SPSS version 28. Descriptive statistics such as frequencies, means, and percentages were used to summarise demographic and awareness variables. Likert-scale responses were analysed using Weighted Averages (WA) to assess knowledge intensity. WA values ≥2.50 on a 4-point scale indicated sufficient awareness. Inferential statistics including ANOVA were used to test for differences in awareness by gender, education, and Age. Statistical significance was set at p < 0.05.
2.1.6	Ethical Considerations
Ethical clearance was obtained from the Institutional Review Board. All participants were assured of the confidentiality of their responses and informed of their right to withdraw at any stage without consequence. Personal identifiers were not collected, and data were securely stored.

3.	results and discussion

3.1	Response Rate
400 structured questionnaires were administered across households in Eleme and Tai Local Government Areas (LGAs) of Rivers State. Of these, 357 were returned valid and complete, resulting in a high response rate of 89.25%. Specifically, 177 valid responses were collected from Eleme LGA and 180 from Tai LGA.
3.2	Demographic Characteristics of Respondents
Table 1 presents the socio-demographic characteristics of the parents who participated in the study. The gender distribution revealed that 52.70% of respondents were female (n = 188), while males constituted 47.30% (n = 169). The preponderance of mothers in the sample reflects domestic presence during survey hours, while male respondents were often accessed at their workplaces.
Concerning educational attainment, 43.40% (n = 155) of respondents possessed OND or HND qualifications, followed by 33.33% (n = 119) with secondary school certificates (SSCE), and 14.20% (n = 51) holding bachelor's degrees (B.Sc). Only 9.06% (n = 42) of the participants had no formal education. This suggests that most caregivers had basic to intermediate education, potentially enhancing their environmental health literacy.
The age distribution showed that nearly half of the respondents (48.73%) were aged 26–35, 35.87% were 36 years and above, and the 18–25 group represented 15.40%. This pattern aligns with typical reproductive age ranges, indicating a largely youthful parent population.

Table 1: Demographic Characteristics of Sampled Parents in Eleme and Tai LGAs (n = 357)
	Variable
	Category
	Eleme (n = 177)
	Tai (n = 180)
	Total (n = 357)
	Percentage (%)

	Gender
	Male
	87
	82
	169
	47.30

	
	Female
	90
	98
	188
	52.70

	Educational Level
	None
	20
	12
	42
	9.06

	
	SSCE
	57
	62
	119
	33.33

	
	OND/HND
	68
	87
	155
	43.40

	
	B.Sc
	32
	19
	51
	14.20

	Age Group (Years)
	18–25
	30
	25
	55
	15.40

	
	26–35
	87
	87
	174
	48.73

	
	36 and above
	60
	68
	128
	35.87



3.3	Parental Awareness of Pollution-Related Signs and Symptoms
Respondents were asked to identify specific environmental and health-related signs they associate with oil refining pollution. These included changes in odour, water appearance, crop yield, and common health complaints. As shown in Table 2, both Eleme and Tai residents demonstrated high awareness across all items. Weighted Average (WA) scores were 3.18 in Eleme and 3.23 in Tai, indicating consistent recognition of pollution effects.




Table 2: Knowledge of Parents on Signs and Symptoms Associated with Environmental Pollution from Oil Refining Activities
	SN
	Pollution Indicator
	Eleme WA
	Tai WA
	Remark

	1
	Pungent and unpleasant odour commonly perceived around and within refinery
	3.37
	3.23
	Agree

	2
	Rivers and rainwater turning black is a sign of water contamination due to refinery pollutants
	3.02
	3.22
	Agree

	3
	Poor crop yield as a result of soil pollution from untreated refinery waste
	3.20
	3.23
	Agree

	4
	Headache caused by noise from refinery machinery is a sign of noise pollution
	3.11
	3.24
	Agree

	
	Total Weighted Average
	3.18
	3.23
	Agree

	
	
	
	
	



WA = Weighted Average; SA = Strongly Agree; A = Agree; D = Disagree; SD = Strongly Disagree



3.4	Statistical Differences by Demographic Variables
Inferential analyses were conducted to assess whether knowledge of pollution symptoms varied by demographic characteristics.
3.4.1	Gender-Based Comparison
As shown in Table 3, a t-test comparing male and female respondents showed a p-value of 0.148, greater than 0.05. This indicates no statistically significant difference in knowledge levels between genders.
3.4.2	Educational Level Comparison
A one-way ANOVA (Table 4) produced a p-value of 0.996, indicating that educational background had no significant impact on awareness of pollution-related symptoms. This suggests that environmental experiences are more unifying than formal education in this context.
3.4.3	Age-Based Comparison
Table 5 presents the p-value of 0.325, confirming no significant difference in awareness across age categories. Both younger and older parents demonstrated comparable environmental literacy levels.

	
Table 3: Independent Samples T-Test Results for Hypothesis two Based on Gender

	F
	Sig.
	t
	Df
	p-value 

	
	
	
	
	

	H2
	3.660
	0.057
	1.454
	355
	0.148

	
	
	
	
	
	



	Table 4:  ANOVA Test results on Hypothesis two based on educational level

	H2
	Sum of Squares
	Df
	Mean Square
	F
	P-value.

	Between Groups
	0.010
	3
	0.003
	0.021
	0.996

	Within Groups
	26.436
	354
	0.153
	
	

	Total
	26.446
	357
	
	
	




	Table 5: ANOVA Test results on Hypothesis two based on Age 

	
	Sum of Squares
	df
	Mean Square
	F
	P-value

	Between Groups
	0.340
	2
	0.170
	1.132
	0.325

	Within Groups
	26.106
	355
	0.150
	
	

	Total
	26.446
	357
	
	
	





This study assessed the level of awareness of parents regarding environmental contamination and its associated symptoms in infants in Tai and Eleme LGAs, two communities severely impacted by industrial and artisanal oil refining activities in Rivers State, Nigeria. The findings show a significant level of awareness among parents regarding environmental pollution and its impact on health, particularly in infants. This is consistent with the growing literature affirming that communities exposed to chronic environmental stressors will likely generate localised knowledge systems for detecting signs of ecological and public health disturbance [1,6].
The findings illustrated that an overwhelming majority of parents, regardless of gender, educational background, or Age, were able to recognise chief signs of pollution, such as offensive odours of the air, the colouring of the water, the barrenness of the soil, and effects like headaches as results of noise exposure. The findings are significant because babies, the targets of care of the study sample, are biologically susceptible to the pollutants mentioned above. World Health Organization has noted in the past that infants are disproportionately affected by air pollutants due to their immature respiratory systems, high metabolic rates, and extended times of exposure both indoors and outdoors [10,11].
Tai LGA respondents consistently demonstrated slightly higher levels of awareness across the measured pollution indicators. This may be attributed to several factors, including increased frequency or severity of pollution events, stronger local community networks, or higher exposure to environmental advocacy. Previous studies conducted in other Niger Delta communities, such as Rumuolumeni and Ogoni, have similarly identified spatial variability in ecological literacy linked to pollution density and civil society engagement [2,12].
An essential contribution of this study lies in its documentation of uniform knowledge levels across demographic lines. Inferential statistics confirmed no significant variation in awareness based on gender, Age, or education. This is a critical finding because it suggests that in highly polluted contexts, exposure itself becomes the teacher. Regardless of formal schooling, prolonged interaction with a degraded environment cultivates a collective consciousness about pollution and its health implications. Such conclusions align with studies by Awodele et al. [9] and Barbone et al. [13], who observed that even individuals with minimal formal education often displayed high awareness of pollutant symptoms when living in ecologically compromised zones.
These results also echo findings from Hurtig and Sebastián [4] in Ecuador's Amazon basin, where residents near oil fields reported an intuitive understanding of pollution-related symptoms in children and the environment. In the Niger Delta, repeated oil spills, gas flaring, and waste discharge have normalised toxic exposures to the extent that ecological disturbances such as blackened rainwater or foul-smelling air are recognised without the aid of professional diagnosis [3,7].
However, despite the positive indication of environmental literacy, several concerns remain. First, high knowledge does not necessarily translate into behavioural change or protective action, especially when residents economically depend on the same oil operations, causing pollution. As Ite et al. [13] and Suku et al. [6] noted, environmental awareness in oil-bearing communities is often constrained by poverty, lack of access to healthcare, and ineffective ecological regulation. These systemic barriers undermine the capacity of caregivers to mitigate exposure risks, even when they are aware of them.
Second, environmental literacy in this context is largely reactive rather than proactive. While parents can recognise pollution symptoms, this awareness likely arises from direct exposure rather than structured ecological education. This further underscores the urgent need for public health interventions emphasising proactive environmental education, focusing on pollution prevention and early symptom detection in vulnerable populations such as infants.
Another layer of complexity involves psychosocial health and caregiver stress. The continued presence of environmental threats may contribute to mental health challenges among caregivers. Studies by Downey and Van Willigen [16] and Chukwunweike et al. [8] suggest that long-term exposure to pollution correlates with chronic anxiety, depressive symptoms, and a sense of helplessness among parents. While not measured in the present study, these secondary effects could compromise caregiving quality and infant well-being, warranting further investigation.
Moreover, the implications of pollution exposure go beyond respiratory and dermatological symptoms. Longitudinal studies have shown links between early exposure to pollutants and developmental delays, neurotoxicity, and immune dysregulation in children [14,15]. With the high self-reported incidence of signs like headaches, catarrh, and eye irritation in the study population, it is plausible that subclinical or under-reported toxic effects are occurring in infants. This calls for integrating environmental health surveillance into affected communities' maternal and child health programs.
Lastly, the study reinforces the need for multi-sectoral policy responses. While community awareness is high, the burden of action should not rest solely on individuals. Governments, environmental agencies, and oil companies must work collaboratively to reduce emissions, compensate affected households, and invest in health infrastructure. As Beck argued in his theory of the "Risk Society" [17], industrial modernisation inevitably generates new categories of risk that transcend borders and social classes, necessitating collective accountability.
5.	CONCLUSION
This study confirms that in heavily polluted oil refining communities such as Eleme and Tai, parents strongly understand environmental pollution symptoms and their potential impacts on infant health. However, this awareness has not yet translated into structural change or risk mitigation. Bridging this gap requires more than education. It demands policy reform, infrastructural investment, and environmental justice.
ETHICAL APPROVAL
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LIMITATIONS OF THE STUDY
The study provides essential information on how much parents know about infant pollution symptoms, but some limitations must be mentioned. One limitation is that the study used questionnaires with self-reported data. The use of self-reported data may cause bias in responses or recall. It is possible that participants overstated their knowledge or underreported symptoms to appear socially acceptable.
Another limitation is that the cross-sectional design keeps the study from showing cause-and-effect links between awareness and actual protective actions.
In addition, the study occurred only in two LGAs in Rivers State. Though the sample size was appropriate, the results might not apply to other oil-producing areas in Nigeria or elsewhere.
A final limit is that the study did not have clinical validation of symptoms reported in babies. This validation would give firmer proof of health effects. It is suggested that future studies use longitudinal monitoring and clinical checkups.
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