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ABSTRACT 

 
 
 
 

Background: Illicit drug use in urban populations presents a growing toxicological and public health crisis, driven by the increasing 

prevalence of synthetic opioids, psychostimulants, and polysubstance abuse. Despite extensive literature on individual substances, 

there is limited comprehensive synthesis focusing specifically on the urban context, where unique socioeconomic and infrastructural 

factors amplify drug-related harms. This gap in knowledge limits the development of targeted interventions and forensic policy 

responses. 

Objective: This systematic review aims to evaluate the toxicological and public health consequences of illicit drug use in urban 

populations, synthesizing current evidence to guide clinical practice, forensic investigation, and public health policy. 

Methods: A systematic review was conducted in accordance with PRISMA 2020 guidelines. Databases searched included PubMed, 

Scopus, Web of Science, and Cochrane Library, covering publications from 2018 to 2024. Inclusion criteria encompassed 

observational studies and cohort analyses focused on illicit drug use in urban settings, reporting on toxicological or public health 

outcomes. Data were extracted using a standardized form and assessed for risk of bias using the Newcastle-Ottawa Scale and JBI 

checklists. Due to study heterogeneity, a narrative synthesis approach was employed. 

Results: Eight studies involving a total of 29,537 participants were included. Findings consistently showed elevated rates of 

overdose mortality, emergency department admissions, and infectious disease transmission associated with opioids, 

methamphetamine, and mixed drug use in urban areas. Statistically significant associations (p < 0.05) were noted for polysubstance 

use and increased mortality, especially during the COVID-19 pandemic. Risk of bias was generally low to moderate across studies. 

Conclusion: Illicit drug use in urban populations is associated with profound toxicological and public health consequences, 

underscoring the need for integrated harm reduction strategies, enhanced surveillance, and context-specific interventions. While 

findings are supported by high-quality evidence, further longitudinal studies are needed to assess long-term impacts and evaluate 

policy effectiveness. 
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INTRODUCTION 

Illicit drug use in urban populations has emerged as a pressing toxicological and public health issue, with far-reaching implications for 

healthcare systems, forensic investigations, and community well-being. Rapid urbanization, socioeconomic disparities, and increased 

availability of narcotics have collectively contributed to the proliferation of substance abuse in densely populated metropolitan areas. 

Recent data suggest that urban environments are disproportionately affected, with studies indicating that individuals residing in inner-

city communities’ experience higher rates of drug use, overdose, and drug-related mortality compared to rural counterparts. In the United 

States alone, opioid-related deaths in urban areas have increased by over 30% between 2019 and 2022, with similar patterns reported 

across Europe and other high-income regions (1,2). These epidemiological trends underscore the urgency of understanding not only the 

prevalence of illicit drug use but also its multifaceted consequences on urban public health infrastructures and forensic practices. Current 

literature has addressed various aspects of illicit drug use, including patterns of consumption, pharmacological profiles, and acute 

toxicological effects. However, these studies often focus narrowly on individual substances or specific populations, thereby limiting the 

generalizability of their findings (3,4). Furthermore, while some reviews have evaluated drug-related morbidity and mortality, few have 

comprehensively examined the broader public health and forensic implications across diverse urban contexts. This fragmented evidence 

base creates significant barriers to the development of integrated harm reduction strategies and targeted policy interventions. Given the 

rapidly evolving nature of illicit drug markets—marked by the emergence of synthetic opioids, designer stimulants, and poly-drug use—

a timely and methodologically rigorous synthesis of available data is critically needed to inform multidisciplinary responses (5,6). 

The primary research question guiding this systematic review is: "What are the toxicological and public health consequences of illicit 

drug use in urban populations?" Specifically, this review will address the PICO framework as follows: the population (P) comprises 

individuals residing in urban settings; the intervention (I) is the use of illicit drugs; the comparison (C) includes non-users or users of 

licit substances; and the outcome (O) focuses on toxicological findings, public health burden, and forensic implications. The objective 

of this review is to systematically analyze and synthesize current evidence on trends in illicit substance abuse and its impact on urban 

health systems, mortality, morbidity, and forensic casework. This review will include observational studies, case series, and cross-

sectional analyses published between 2018 and 2024. It will encompass a global perspective while emphasizing data from high-density 

urban regions in North America, Europe, and selected parts of Asia and Latin America where substance abuse is notably prevalent. 

Studies included will primarily focus on human subjects and real-world scenarios involving drug toxicity, emergency department 

admissions, and coroner or medical examiner reports (7,8). By offering a consolidated and up-to-date examination of the toxicological 

and public health ramifications of illicit drug use in urban areas, this review aims to bridge critical gaps in the literature. It is expected 

to contribute valuable insights for clinicians, public health officials, and forensic scientists, thereby supporting more informed clinical 

decision-making and policy development. The methodology of this review will adhere to the PRISMA 2020 guidelines and the Cochrane 

Handbook to ensure transparency, replicability, and scientific rigor throughout the evidence synthesis process. 

METHODS 

This systematic review was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

2020 guidelines to ensure methodological transparency and reproducibility. A comprehensive literature search was performed across 

four major electronic databases: PubMed, Scopus, Web of Science, and the Cochrane Library. The search strategy combined Medical 

Subject Headings (MeSH) and free-text terms using Boolean operators. The primary keywords included: “Illicit Drug Use” AND “Urban 

Population” AND “Toxicology” OR “Forensic Toxicology” AND “Public Health Consequences.” The search was limited to peer-

reviewed articles published in English between January 2018 and February 2024. Additionally, reference lists of relevant articles were 

manually screened to identify any additional studies that met the inclusion criteria. Studies were selected based on predefined eligibility 

criteria. Included articles were observational studies (cross-sectional, cohort, or case-control) and systematic reviews that examined the 

toxicological or public health consequences of illicit drug use specifically in urban populations (11). The target population comprised 

individuals of all genders aged 15 years and above residing in metropolitan or inner-city settings. Studies were included if they reported 

outcomes such as drug-related mortality, emergency department admissions, forensic toxicology results, or public health burdens 

including infectious disease transmission and psychosocial harm. Studies focusing on licit drug use, rural or general populations, non-

human subjects, or non-English texts were excluded. Unpublished manuscripts, conference abstracts, and editorials were also omitted 

(12). 

The study selection process was carried out in three phases: identification, screening, and eligibility. Two independent reviewers screened 

titles and abstracts for relevance, followed by full-text assessment of potentially eligible articles. Any disagreements between reviewers 
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were resolved through discussion and consensus. The reference management software EndNote X9 was used to organize citations and 

remove duplicates. A PRISMA flow diagram was constructed to visually summarize the selection process. Data extraction was 

performed independently by two reviewers using a standardized data extraction form. Extracted variables included first author, 

publication year, study design, country of origin, sample size, type of illicit drugs involved, key toxicological findings, public health 

outcomes, and main conclusions. When necessary, authors of primary studies were contacted for additional data. Risk of bias in 

individual studies was assessed using appropriate quality assessment tools. The Newcastle-Ottawa Scale (NOS) was applied for cohort 

and case-control studies, while the Joanna Briggs Institute (JBI) checklist was used for cross-sectional studies. Domains evaluated 

included selection bias, measurement of exposure and outcomes, confounding factors, and completeness of data reporting. Two 

reviewers conducted the quality assessment independently, and disagreements were resolved by consensus (13). 

Given the heterogeneity in study designs, outcome measures, and population characteristics, a qualitative synthesis was adopted for data 

analysis. A narrative approach was employed to summarize patterns and thematic findings across the included studies. Due to variability 

in reported data, a meta-analysis was not performed. Instead, emphasis was placed on comparative trends in drug types, toxicity profiles, 

and public health consequences across different urban settings. Eight studies were included in the final review. These comprised cross-

sectional analyses of emergency department presentations related to synthetic cannabinoids and opioids (3,5), cohort studies examining 

the forensic profiles of drug-related deaths (1,6), and observational data on public health impacts such as increased HIV transmission 

and mental health disorders linked to drug abuse in urban populations (2,4). Collectively, these studies provided a robust evidence base 

to explore the intersection of toxicological findings and public health challenges associated with illicit drug use in urban environments. 

RESULTS 

A total of 1,238 studies were initially retrieved through database searches across PubMed, Scopus, Web of Science, and Cochrane 

Library. After the removal of 312 duplicates, 926 titles and abstracts were screened. Of these, 112 articles were selected for full-text 

review based on relevance to illicit drug use in urban populations. Ultimately, eight studies met the inclusion criteria and were 

incorporated into the final systematic analysis. The remaining studies were excluded for reasons including irrelevant outcomes (n=54), 

non-urban population focus (n=22), non-English language (n=11), and insufficient methodological quality (n=17). The PRISMA 

flowchart was used to visually represent this selection process. The characteristics of the eight included studies are summarized in the 

table below. The majority were observational in design: four were cross-sectional studies, two were retrospective cohort studies, and 

two were case-series analyses. The sample sizes ranged from 218 to 12,658 participants. All studies focused on urban populations, with 

geographic representation from the United States, United Kingdom, and Canada. The predominant drugs studied included opioids 

(heroin, fentanyl), synthetic cannabinoids, methamphetamine, and cocaine. Reported outcomes involved toxicological findings from 

forensic investigations, emergency department presentations, mortality rates, and broader public health impacts such as HIV 

transmission and psychiatric comorbidities. 

 

Table 1: Toxicological and Public Health Consequences of Illicit Drug Use in Urban Populations: A Systematic Review of 

Emerging Trends and Implications 

Author (Year) Study Design Sample 

Size 

Drug Focus Outcome Measures Location 

Darke & Farrell 

(2022) 

Retrospective 

Cohort 

3,147 Heroin Toxicological profiles of 

overdose deaths 

Australia 

Wakeman et al. 

(2020) 

Case Series 274 Opioids Overdose trends during 

COVID-19 

USA 

Mchugh et al. 

(2021) 

Cross-Sectional 1,006 Cannabis & Opioids Dual-substance use and 

dependence 

USA 

Ahmad et al. 

(2023) 

Cross-Sectional 12,658 Mixed illicit drugs Drug overdose mortality 

rates 

USA 

Kariisa et al. 

(2020) 

Retrospective 

Cohort 

4,832 Cocaine, 

Psychostimulants 

Poly-drug overdose data USA 

Yap & Stratton 

(2022) 

Cross-Sectional 2,104 Methamphetamine Mortality and toxicological 

profiles 

USA 
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Author (Year) Study Design Sample 

Size 

Drug Focus Outcome Measures Location 

Macleod et al. 

(2019) 

Observational 

Cohort 

5,298 Benzodiazepines & 

Opioids 

Mortality risk in comorbid 

use 

UK 

Vasylyeva et al. 

(2020) 

Case Series 218 Mixed Public health impacts during 

pandemic 

Global 

Focus 

 

Risk of bias assessment revealed variable methodological quality. Most studies demonstrated low selection bias, though performance 

and reporting bias were moderate in cross-sectional designs due to reliance on administrative data or retrospective reporting. Newcastle-

Ottawa Scale assessments showed that six studies scored between 6 and 8 out of 9, indicating moderate to high quality. Cross-sectional 

studies assessed using the JBI checklist met at least 75% of quality domains, although common limitations included lack of 

standardization in exposure measurement and absence of long-term follow-up. Across all studies, the primary outcomes consistently 

emphasized the toxicological burden and public health consequences of illicit drug use in urban populations. Synthetic opioids, 

especially fentanyl, were linked to a dramatic rise in overdose fatalities, with statistically significant increases in mortality rates between 

2018 and 2022 (p<0.001) (4,6). Polysubstance use was another recurring theme, with over 60% of drug-related deaths involving more 

than one illicit substance, notably combinations of opioids with benzodiazepines or stimulants (5,7). Studies further highlighted the 

exacerbation of drug-related harms during the COVID-19 pandemic, including reduced access to harm reduction services, increased 

isolation, and heightened relapse rates (2,8). Psychosocial consequences, such as heightened rates of depression, psychosis, and 

infectious diseases (notably HIV and hepatitis C), were also prominently reported in urban drug-using populations, with statistically 

significant associations between injection drug use and HIV incidence (p<0.01) (8). Taken together, these findings illustrate the 

multidimensional impact of illicit drug use in urban settings, underscoring the urgent need for integrated public health and forensic 

approaches to address this evolving crisis. 

DISCUSSION 

This systematic review identified and synthesized current evidence on the toxicological and public health consequences of illicit drug 

use in urban populations, drawing on eight high-quality observational and cohort studies conducted between 2018 and 2023. The findings 

consistently demonstrated that urban environments are experiencing a disproportionate burden of drug-related morbidity and mortality, 

driven largely by the widespread use of synthetic opioids, psychostimulants, and polysubstance combinations. In addition to the 

toxicological impact—reflected in rising overdose deaths and forensic caseloads—the public health implications were equally alarming, 

with increased prevalence of infectious diseases, mental health disorders, and disrupted access to harm reduction services during the 

COVID-19 pandemic (14-17). The overall strength of the evidence was considered robust, with multiple studies reporting statistically 

significant associations and consistent trends across different urban settings and drug categories. When compared with prior literature, 

the results of this review are largely congruent. Similar to earlier studies that have documented rising fentanyl-related deaths and the 

complexities of poly-drug use in urban centers, recent analyses reaffirmed these patterns and added contextual nuance by linking these 

outcomes to socioeconomic vulnerability and healthcare accessibility (18,19). However, a key distinction of the present review is its 

focused synthesis on urban populations, which are often underrepresented or pooled with broader demographic categories in existing 

systematic reviews. While some discrepancies were noted—for instance, varying regional trends in methamphetamine versus opioid 

predominance—these differences appear to reflect geographic variability rather than contradictions in underlying evidence (20,23). 

The strengths of this review lie in its methodological rigor, including a comprehensive and multi-database search strategy, clearly defined 

inclusion criteria, and adherence to PRISMA guidelines. The selection of studies spanning diverse urban contexts and drug profiles 

enhanced the generalizability of the findings. Furthermore, all included studies were assessed using validated quality appraisal tools, 

ensuring that only moderate- to high-quality evidence was incorporated into the final analysis. This added credibility to the conclusions 

drawn and supports their application in real-world settings. Nevertheless, some limitations must be acknowledged. The majority of 

included studies were observational, which inherently limits causal inference. Sample sizes varied widely, and some relied on 

administrative data sources, which may have introduced misclassification or underreporting biases. There was also potential for 

publication bias, as only peer-reviewed, English-language studies were included, potentially excluding negative or non-significant 

findings from the grey literature (24,25). Additionally, the heterogeneity in study designs and outcome measures precluded a formal 

meta-analysis, which may have otherwise provided a more quantitative estimate of effect sizes. 
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Despite these limitations, the findings carry significant implications for both clinical practice and public health policy. Clinicians in 

urban settings must remain vigilant in recognizing the complex interplay of polysubstance use and its acute toxicological effects, while 

public health officials should prioritize the expansion of harm reduction services, including supervised consumption sites and expanded 

access to naloxone and mental health care. Forensic systems should also be strengthened to better monitor evolving drug trends through 

timely toxicological surveillance (26). Future research should aim to explore longitudinal impacts of urban drug use, integrate more 

granular socioeconomic data, and evaluate the efficacy of policy interventions targeting high-risk urban zones. 

CONCLUSION 

This systematic review highlights the substantial toxicological and public health burden posed by illicit drug use in urban populations, 

with consistent evidence linking substances such as synthetic opioids, methamphetamine, and polydrug combinations to elevated 

mortality rates, psychiatric complications, and infectious disease transmission. The findings underscore the clinical urgency of 

addressing these challenges through integrated strategies that include enhanced surveillance, harm reduction services, and 

interdisciplinary care approaches tailored to high-risk urban settings. While the evidence reviewed is generally robust and derived from 

methodologically sound studies, limitations inherent to observational designs and data variability warrant cautious interpretation. 

Nonetheless, the consistency of trends across diverse urban contexts lends credibility to the conclusions and reinforces the pressing need 

for longitudinal research to inform targeted interventions and policy reforms. 
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