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Abstract:This applied epidemiological and behavioral study aims to investigate the
psychological, cognitive, and psychometric impairments triggered by the non-regulated
consumption of illicit drugs, psychoactive substances, and prescription medications among drivers
in Gezira State, Republic of Sudan. Given that Gezira State serves as the primary logistical artery
and transit corridor for national land transport, commercial drivers operate under severe
occupational stress and prolonged exhaustion. Adopting an analytical cross-sectional
epidemiological design integrated with forensic toxicological protocols, a validated psychometric
questionnaire was administered to a stratified random sample of five hundred drivers (N = 500),
categorized into heavy-duty truck drivers, long-haul bus drivers, and private car/taxi operators.
This behavioral framework was cross-referenced with forensic toxicology data models based on

advanced Gas Chromatography-Mass Spectrometry (GC-MS) and Liquid Chromatography-High
Resolution Mass Spectrometry (LC-HRMS) analysis of blood and urine specimens. The multi-
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variable logistic regression modeling and advanced epidemiological analyses revealed an
alarming overall prevalence rate of active substance use at 58.8% among the sampled drivers.
Synthetic stimulants and amphetamines dominated the cohort with a total prevalence of 26.0%,
followed by benzodiazepines and hypnotics at 13.8%, and natural opioids or tramadol at 11.8%.
Heavy-duty truck drivers exhibited the highest specific exposure rate (38.0%), reflecting a
hazardous psychological coping mechanism to counter physical fatigue and sleep deprivation.
Inferential testing confirmed a definitive causal link between chemical exposure and severe neuro-
cognitive deterioration, leading to significant reflex delays and visual-spatial distortions. The
Standardized Incidence Ratio (SIR) for severe or fatal road crashes tripled among benzodiazepine
users (SIR = 3.1), and reached catastrophic heights during poly-drug co-ingestion (SIR = 4.6),
yielding a high-significance cumulative Odds Ratio of five and a half times (OR =5.2, p <0.001).
Consequently, this thesis strongly advocates for the implementation of mandatory strict zero-
tolerance legislation, the institutionalization of rapid roadside fluid testing, and the deployment of
targeted psychological and occupational health intervention programs to mitigate traffic fatalities.

Keywords: Road Traffic Accidents, Gezira State, Psychoactive Substances, Driving
Under the Influence of Drugs (DRUID), Applied Pharmacoepidemiology, Psychological and
Behavioral Effects, Reaction Time, Commercial Drivers, Standardized Incidence Ratio ($SIR$),
Logistic Regression, Aggressive Driving Behavior, Post-Mortem Forensic Toxicology, Traffic
Safety, Public Health in Sudan
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