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Abstract

Motorcycle transportation is an essential yet hazardous component of urban mobility in Ilorin, Nigeria,
contributing significantly to road traffic injuries and fatalities. This study aimed to evaluate the causes,
annual trends, and spatial patterns of motorcycle accidents in the metropolis while validating official
records against victim reports. A mixed-methods research design was implemented, utilizing primary data
from 384 questionnaires administered to motorcyclists, victims, and healthcare professionals, alongside 10-
year secondary records (2015-2024) from the Federal Road Safety Corps. Analytical tools included SPSS
and Microsoft Excel for statistical trends, while ArcMap 10.8’s Kernel Density tool was used for spatial
mapping. Results indicate that accidents are predominantly driven by behavioral factors, specifically
intoxication (53.02%) and speed violations, with key flashpoints identified at Maraba, Post Office Area, and
Fate Roundabout. Notably, the validation of official data revealed a very weak correlation between victim
reports and institutional records (R? = 0.072; p = 0.606), suggesting potential recall bias and reporting gaps.
The study concludes that motorcycle accidents in Ilorin are shaped by a synergy of risky rider behavior and
infrastructure deficits. Consequently, enhancing road safety requires a multifaceted strategy involving
stricter traffic enforcement, public sensitization campaigns, infrastructure upgrades, and improved
emergency medical response logistics.

KEYWORDS: Road traffic accident, Motorcycle transportation, Injuries and Fatalities, geographical
distribution, traffic enforcement.

1. INTRODUCTION

Motorcycles, locally known as "okada," have become an indispensable mode of transportation in many Nigerian cities,
particularly in Ilorin, the capital of Kwara State. Their popularity stems from affordability, flexibility, and ability to
navigate congested traffic, especially in the face of inadequate public transportation systems. This has led to a rapid
increase in motorcycle usage for daily commuting, further intensified by economic pressures such as fuel subsidy
removal.
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However, the surge in motorcycle use has been accompanied by a sharp rise in road traffic accidents. Motorcycles are
disproportionately involved in crashes despite constituting a relatively small proportion of the total vehicle fleet.
According to the Federal Road Safety Corps (FRSC), Nigeria recorded 10,617 road traffic crashes in 2023, resulting in
5,081 fatalities, with a further increase to 5,421 fatalities in 2024. Studies indicate that motorcycles account for over
30% of road traffic crashes in urban areas (Ezeme et al., 2023). In Ilorin, motorcycle accidents have become a major
public health concern, particularly affecting young males aged 15-44 years — the most economically productive
segment of the population.

Several factors contribute to the high rate of motorcycle accidents in the city, including poor road infrastructure,
absence of dedicated motorcycle lanes, inadequate enforcement of traffic regulations, and risky riding behaviours such
as speeding and non-use of protective gear. Notably, helmet usage remains critically low among both riders and
passengers, largely due to cultural beliefs, discomfort, and low awareness. This low compliance significantly increases
the severity of injuries, especially head injuries.

Despite the growing burden of motorcycle-related accidents in Ilorin, there is limited localized research on the patterns,
causes, and severity of these incidents. Existing national data often fails to capture city-specific dynamics, thereby
hindering the development of targeted interventions.

This study therefore seeks to address this gap by analyzing the major causes and severity of motorcycle accidents in
Ilorin, evaluating their annual trends and patterns, generating a spatial distribution map of accident hotspots, and
validating official records against victims’ reports. The objectives of this study were to analyze the major causes and
severity of motorcycle accidents in Ilorin, evaluate their annual trends and patterns, and generate spatial distribution
maps of these incidents. Additionally, the research sought to validate official motorcycle accident data from the
Federal Road Safety Corps (FRSC) against reports provided by victims to identify potential discrepancies.

2. MATERIALS AND METHODS

2.1 Description of the Study Area

Ilorin, the capital city of Kwara State, Nigeria, serves as the focus for this study on motorcycle accidents. Located in
the central region of Nigeria, Ilorin lies at approximately 8.48 ° N and 4.54 ° E and is strategically positioned at the
intersection of major roads connecting the northern and southern parts of the country. Its rapid urbanisation and
growing population have led to increased vehicular traffic, particularly motorcycles, which are widely used for both
passenger transport and the delivery of goods. The city's road network is characterised by a mix of major highways,
arterial roads and smaller, poorly maintained roads, creating a challenging environment for road users, especially
motorcyclists

The urbanisation of Ilorin has led to significant infrastructure challenges, including road congestion, poorly planned
traffic management systems, and insufficient pedestrian facilities. These factors have contributed to a rise in road
accidents, with motorcycles being involved in a disproportionate number of crashes. The increasing reliance on
motorcycles for public transportation makes them a critical component of the city's transportation system. However,
the lack of regulation, combined with deficiencies in road infrastructure, has made Ilorin one of Nigeria's cities with a
high incidence of motorcycle-related accidents. Fig. 1 below shows a map of Ilorin depicting the study area.
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Fig.1: Map of Ilorin depicting the study area

2.2 Data Collection Methods

A mixed-methods approach was employed, utilising primary and secondary data. Structured questionnaires, as a
source of primary data, were administered to four key respondent groups: motorcycle accident victims, motorcyclists,
healthcare professionals, and law enforcement officers. The combination of primary and secondary data sources
ensures the research captures both the ground realities and broader contextual information about motorcycle accidents
in the city.

Official 10-year Motorcycle Accident records from the Federal Road Safety Commission, the Nigerian Police Force,
and the University of Ilorin Teaching Hospital were obtained. The focus of both data sources was to understand the
causes, severity, trends, and patterns, as well as the locational distributions, of motorcycle accidents in Ilorin.

2.2.1 Primary Data

The questionnaire constitutes the main primary data employed for this study. The respondent groups are motorcycle
accident victims, motorcyclists, healthcare personnel from the University of Ilorin Teaching Hospital, and law
enforcement officers from the Federal Road Safety Corps (FRSC), the Nigeria Police Force, and the Kwara State
Roads Traffic Management Agency (KWATMA). These data are essential for understanding the on-ground dynamics
of motorcycle accidents in Ilorin, as they provide first-hand insights into the actual conditions and experiences of
motorcyclists, road users, and traffic officials. The sampling technique for each respondent group is presented in Table
2.1.

Table 2.1 Respondent Group Sampling Technique

Respondent group Type of sampling Location
Motorcyclists Stratified Unions, garages
Accident victims Purposive (targeted) Hospitals
Healthcare personnel Purposive Hospital

Law enforcement officers (FRSC, Purposive Offices

KWATMA, Police)

2.2.2  Secondary data

Official MCA reports from the FRSC, the Nigerian Police Force, and the University of Ilorin Teaching Hospital were
obtained to understand the frequency, severity, and types of motorcycle accidents in Ilorin. These records included
data on the number of accidents, the parties involved, and the time and location of the incidents. According to FRSC
data, between January and June 2025, 1247 motorcyclists were newly registered. However, the Motorcycle Operators
Association of Nigeria, Kwara State, reported that the total number of active motorcyclists in Ilorin is currently 8,000.
This Fig. was used to determine the sample size for the questionnaire-based data collection among motorcyclists, as
enumerated below.

Cochran’s formula (for 95% confidence level and proportion p = 0.5) is given by equation 3.1.
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21—
n = 2rd=p (1)

0 eZ

Where:

. Z = Z-score for confidence level (e.g., 1.96 for 95%)
. p = estimated proportion of population (use 0.5 for maximum variability)
. e = margin of error (e.g., 0.05)

For this study,

_ 1.962x0.5(1-0.5) _
0= oz = 384.16

Israel (1992) explains that when the sample comprises more than 5% of the population (i.e. % > 0.05)The Finite
Population Correction (FPC) should be applied to adjust the sample size for better accuracy, as shown in equation 3.2

Step 2: Use the FPC when your sample size is > 5% of the population:

n,
=_To 2
1+(—"N 1) &Y

For this study, n, = 384.16, N = 8000

n, 384.16

N = 8000 = 0.048 < 0.05

Hence, the FPC is not applied. Therefore, the number of motorcyclists required for the questionnaire is 384.

2.2.3 Data Analysis Techniques

Data analysis is a critical component of the research process, as it involves transforming the raw data into meaningful
information that can answer the research questions. The data gathered through the questionnaire, accident reports,
police records, and other statistical sources were analysed using descriptive statistics, such as percentages, to
summarise patterns in motorcycle accidents across locations, times, and accident severity. In addition to statistical
analysis, charts were used to present the data clearly and intuitively. SPSS, OriginPro and Microsoft Excel were used
to perform these analyses.

The Kernel Density tool in ArcMap 10.8 was employed for spatial distribution analysis to generate a heatmap
identifying areas with high rates of motorcycle accidents. These visualisations will facilitate the interpretation of
trends, accident hotspots, and relationships among variables.

3. RESULTS AND DISCUSSION

3.1 Primary Data Results

3.1.1 Major Causes of Motorcycle Accidents
Fig. 2, below, shows the major causes of motorcycle accidents in Ilorin as obtained from the primary sources.
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Fig. 2: Major causes of motorcycle accidents by respondents

The respondents attributed the major cause of motorcycle accidents to intoxication (53.02%), followed by mechanical
faults (26.81%). 17.14% and 3.02% motorcycle accidents were attributed to overspeeding and lack of concentration,
respectively. Mechanical faults may indicate a poor maintenance culture among the motorcyclists. Intoxication, over-
speeding and lack of concentration make up for almost 75% of the causes of MCAs, which reflect the significance of
behavioural factors in motorcycle accident occurrences.

3.1.2 Accident Trends and Patterns in Ilorin

Fig. 3 below presents the accident pattern by year from 2019 to 2024 from the primary source. Data obtained from the
primary source does not reveal accident trend data for the years preceding 2019.
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Fig. 3: Accident pattern by year from motorcycle accident victims

3.1.3 Generation of Spatial Map Distribution of Motorcycle Accidents in Ilorin

The Primary findings identified Fate Roundabout as the most accident-prone area, accounting for 90% of the reported
cases, and nearly uniform distributions were observed for the Maraba area, Post Office area, and Pipeline Junction.

The use of graduated symbols (bubbles) in the map, as shown in Fig. 5 below, highlights the roads with the highest
frequency of reported accidents. The size of the bubbles indicates the frequency of motorcycle accidents on a road
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Fig.4: Locational distribution of motorcycle accident by motorcycle accident victims
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Fig.5: Locational distribution Map of motorcycle accident by law enforcement officers

3.2 Secondary Data Results
3.2.1 Major Causes of Motorcycle Accidents in Ilorin

Findings from the secondary data established 35 causes of motorcycle accidents in Ilorin. The analysis indicates that
accidents are predominantly driven by behavioural factors, particularly Speed Violation (SPV) and Sign Light
Violation (SLV). Fig. 6.0 revealed that speed violation was the most frequently reported cause of motorcycle accidents
in Ilorin over the 10 years examined. The prominence of speed violation as a leading cause may be attributed to
several factors:

1. Intoxication

ii. Poor enforcement of traffic laws, especially among commercial motorcycle riders who are often under pressure to
meet daily income targets.

iii. Inadequate rider training and licensing, which results in poor awareness of safe riding speeds.
354

Number of Accident Cases

Accident Cause

Fig 6: Major Cause of Motorcycle Accidents by the FRSC

3.2.2 Trends and Patterns of Motorcycle Accidents

The study revealed a fluctuating pattern in both accident frequency and casualty counts, as shown in Fig. 7. Notably,
years with high accident counts often coincided with high numbers of casualties, suggesting that increases in incidents
typically lead to more human casualties.

A marked decline in MCA cases was observed in 2020, which can be linked to movement restrictions during the
COVID-19 lockdown. The subsequent three years (2021-2023) saw an increase in MCA cases. However, in 2024, a
substantial decline was observed in 2024. According to the Road Transport Data Report by the National Bureau of
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Statistics and the Federal Road Safety Corps (NBS/FRSC, 2024), overall road traffic accidents decreased in the second
quarter of 2024 compared to the same period in 2023.
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Fig 7: Trends and Patterns of Motorcycle Accidents

3.2.3 Spatial Distribution Map of Motorcycle Accidents

The spatial analysis of motorcycle accident locations in Ilorin reveals a highly uneven distribution across the city. Just
as in the primary findings, the use of graduated symbols (bubbles) in the map is also used, as shown in Fig. 8 below, to
highlight the roads with the highest frequency of reported accidents. The size of the bubbles indicates the frequency of
motorcycle accidents on a road. Large bubbles in descending order can be observed on Geri-Alimi/Eyenkorin Road
(marked A), Murtala Mohammed Road (marked B), and Fate Road (marked C), suggesting these roads are hotspots for
motorcycle crashes. The high accident rate along the Geri-Alimi/Eyenkorin Road may be attributed to its wide
carriageway and its location at the city outskirts, which often results in lower traffic volumes. This reduced congestion
may encourage excessive speeding, thereby increasing the likelihood and severity of motorcycle accidents.
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Fig 8: Spatial Distribution Map of Motorcycle Accidents

3.3 Comparison of Secondary and Primary Data

This section investigates the patterns, causes, and consequences of motorcycle accidents in Ilorin using both primary
data collected through questionnaires to determine the perceptions and experiences of stakeholders such as victims,
motorcyclists, healthcare professionals, and law enforcement agents and secondary data obtained from the Federal
Road Safety Corps (FRSC) for the period 2015-2024. Key findings are highlighted below.

3.3.1 Comparison of Causes of Motorcycle Accidents

To enable a meaningful comparison of the causes of MCAs between the questionnaire (primary data) and the FRSC
records (secondary data), it was necessary to harmonise the categories reported by FRSC into the classifications
identified in the questionnaire.
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Fig.9: MCA caused by the data source

3.3.2 Comparison of Annual Accident Trends between FRSC Records and Questionnaire Data

Although FRSC records spanned 10 years (2015-2024), the responses from the MCA victims covered only the most
recent 6 years (2019-2024). To ensure comparability, the comparison was restricted to the overlapping period between
the two datasets. Fig. 10 presents a comparison of the two datasets.

—FRSC
——MCA victims

Number of accident cases

2019 2020 2021 2022 2023 2024
Accident Year

Fig. 10: Accident trend comparison

3.3.3 Comparison of Accident Hotspots

Fate Roundabout consistently emerged as a critical hotspot across all sources. Variations reflect differences in
institutional reporting, experiences and perceptions.
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FRSC Records

Sango-UITH Rd

Taiwo Rd
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Maraba Area
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Fig.11: A Ven Diagram Comparing Different Accident Spots

© 2026. Advanced Journal of Engineering and Scientific Applications (AJESA) Vol. 3, No. 3, 2026.

Published bimonthly by the Nigerian Institute of Electrical and Electronics Engineers (NIEEE) Awka Chapter, Nigeria..

23



Advanced Journal of Engineering and Scientific Applications Vol. 3, No.3, May/June 2026

3.4. Validation of the Official Motorcycle Accidents Record with Motorcycle Accident Victims' Reports

Fig. 12 below is a scatter plot showing the relationship between primary victim reports and secondary FRSC cases
from 2019 to 2024

Regression equation: FRSC cases = 2.5143 + 0.1141 X (victim reports)
R?=0.072 (the model explains only ~7.2% of the variance)
Pearson r = 0.269 (p = 0.606) — very weak, non-significant linear correlation

There is no meaningful linear relationship between primary victim sample counts and the official annual case counts.
The model explains almost none of the variation (R*> = 0.072) and the slopes are not statistically significant.
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Fig.12: Regression Model Validating Official FRSC Records and Victims' Reports

4. CONCLUSION

This study investigated the causes, patterns, and consequences of motorcycle accidents in Ilorin Metropolis through
both primary and secondary data. Questionnaires were administered to motorcycle accident victims, motorcyclists,
healthcare professionals, and law enforcement officers. Secondary data were also obtained from the Federal Road
Safety Corps (FRSC) for 10 years (2015-2024).

The comparative analysis indicates that victim-reported accident years do not meaningfully correspond with FRSC
annual accident records from 2019 to 2024. The regression model produced a very weak relationship (R? = 0.072; r =
0.2696, p = 0.606), indicating that variations in victim reports do not explain official case counts. This mismatch likely
reflects recall bias and the small victim sample rather than any real difference in accident trends.

The findings of this study reveal that motorcycle accidents in Ilorin Metropolis are largely driven by behavioural
factors, mainly intoxication and overspeeding. Although stakeholder groups held differing perspectives, evidence from
both questionnaire responses and FRSC data confirms the critical role of human factors in accident causation,
primarily speeding. Infrastructure challenges, such as inadequate rescue logistics and insufficient sensitisation
campaigns, further compound the risks faced by motorcyclists and passengers.

The findings from both the questionnaire and FRSC data revealed consistent accident hotspots across Ilorin.
Respondents frequently identified Maraba Area, Post Office Area, Fate Roundabout, Taiwo Road, and Pipeline
Junction as high-risk zones. These locations were corroborated by FRSC data, which also identified Geri-
Alimi/Eyenkorin Road, Murtala Mohammed Road, and Fate Road as having the highest accident frequency. This
necessitates targeted interventions. A combination of rider behaviour, insufficient enforcement, and poor rescue
response shapes the motorcycle accident problem in Ilorin. A multifaceted approach involving education, enforcement,
infrastructure, and healthcare preparedness is essential to reduce accidents and enhance road safety in the metropolis.
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