What is the association between vaping and mental health outcomes among adolescents in the United Kingdom?
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Introduction
Vaping involves using electronic cigarettes or other devices to inhale aerosolised nicotine and other substances. This is a critical public health crisis among UK adolescents. Around a quarter of 11–15-year-olds have tried vaping, and regular use has doubled in the past three years (ASH, 2024; DHSC, 2025). The surge in disposable vapes, aggressively promoted on social media and marketed in appealing flavours, is clearly accelerating this dangerous trend. UK legislation now restricts the marketing and packaging of products targeting children (ASH, 2024; RCPCH, 2025).
Researchers must employ a systematic, evidence-based approach (Walliman, 2006). Eyler (2021) states that public health research must account for socioeconomic and demographic factors when analysing youth health behaviours.
Adolescents face particular vulnerability to vaping because nicotine and other chemicals in e-cigarettes affect their developing brains and lungs (NHS Gloucestershire, 2026; OHID, 2022). Nicotine exposure during adolescence can increase addiction risk, impair cognitive development, and heighten vulnerability to depression, anxiety, and psychiatric disorders (Leslie, 2020; Balogun and Harker, 2024). UK authorities note that, although researchers do not fully understand the mechanisms, long-term mental health effects remain uncertain and recommend applying the precautionary principle (DHSC, 2025; RCPCH, 2025; BPS, 2024).
A recent umbrella review conclusively identified both short- and long-term harms of vaping, including impaired psychological functioning and elevated risks of anxiety, depression, and suicidality. However, most studies employ cross-sectional or observational designs, rendering the direction and causality of these associations uncertain (BMJ, 2025; Hammond et al., 2019). It remains unresolved whether vaping directly causes mental health problems or if pre-existing vulnerabilities drive both behaviours and outcomes. UK Chief Medical Officers definitively warn that vaping increases nicotine dependence and likely contributes to worse mental health outcomes later in life (DHSC, 2023). Socioeconomic disadvantage demonstrably shapes vaping patterns (Reynolds, 2006; RCPCH, 2025). Collectively, these issues demand an immediate, comprehensive, systematic review to clarify causal pathways and guide policy and intervention.
Background and Context
Manufacturers first promoted electronic cigarettes as harm-reduction tools for adult smokers. However, UK adolescents many of whom never smoked tobacco now use them widely (Balogun and Harker, 2024; ASH, 2024). Flavours, social media, peer norms, and perceptions of vaping as stress relief or socially acceptable motivate youth uptake (Dubé et al., 2023; Savani, 2025). The rapid spread of disposable vapes has outpaced regulation and increased access, normalising use among youth (Balogun and Harker, 2024; McNeill et al., 2022).
Wider socioeconomic inequalities decisively shape uptake, with adolescents in deprived communities vaping more frequently. This pattern clearly indicates that vaping exacerbates vulnerabilities among disadvantaged youth (Public Health England, 2022; RCPCH, 2025). Reynolds (2006) asserts that deeply rooted UK health inequalities are evident in these trends.
International researchers report that adolescent vaping correlates with higher rates of depression, anxiety, and stress (Khan et al., 2023; Gomes et al., 2024). However, researchers do not know whether these findings directly apply to the UK due to different regulations and usage patterns (Eyler, 2021). International research highlights mental health risks, but UK-based studies mainly explore prevalence and usage rather than psychological outcomes. This produces a major evidence gap on vaping's mental health effects among UK adolescents. Walliman (2006) argues that a fragmented evidence base reduces confidence in evidence-informed conclusions. Synthesis of existing findings is needed. A rigorous, UK-focused systematic review will offer a more nuanced understanding, identify gaps, and shape targeted policies and practices.
Mental Health Concerns
Research shows rising concern about vaping and mental health. International studies consistently find links to higher rates of depression, anxiety, and stress among adolescents (Khan et al., 2023; Leslie, 2020). A meta-analysis of over 50,000 adolescents found higher risks of depressive and anxiety symptoms among e-cigarette users. However, causality cannot be confirmed because most studies are cross-sectional (Gomes et al., 2024). Eyler (2021) adds that results from one country may not apply directly to another, stressing the need for UK-specific evidence.
Current UK research fails to adequately inform our understanding of how vaping affects adolescent mental health. Researchers focus primarily on prevalence and usage patterns, neglecting direct links between vaping and mental health. This fragmented approach leaves critical gaps in the evidence base and a lack of robust longitudinal research (ASH, 2024). Uncertainty persists regarding the scale and characteristics of vaping-related mental health risks in UK adolescents. A systematic review is essential to establish clear conclusions (Walliman, 2006).
Nicotine's biological effects help explain mental health concerns about vaping. The substance acts on neurotransmitter systems involved in mood regulation, such as dopamine and serotonin (Leslie, 2020; Balogun and Harker, 2024). Adolescents face particular risk because ongoing brain development affects emotional and reward-processing regions (Dubé et al., 2023). Neuroimaging studies suggest that nicotine exposure may alter brain circuits and increase risks of addiction and mood disorders (Castro, Lotfipour & Leslie, 2023). The Mental Health Act 1983 (amended 2007) urges early identification of mental health risks among vulnerable groups.
Psychosocial Mechanisms
Vaping may harm mental health through behavioural and social pathways. Some adolescents use e-cigarettes to manage stress or anxiety, believing vaping helps them relax or fit in (Dubé et al., 2023; Savani, 2025). However, long-term studies show that using vaping as a coping tool does not address underlying stress and may increase psychological distress over time (Gomes et al., 2024). Social media often presents vaping as trendy or harmless, reinforcing positive beliefs and normalising the behaviour (Smith and Hilton, 2023).
UK‑Specific Context
UK-specific research on vaping and adolescent mental health remains limited, despite growing concern. Most literature covers physical health or prevalence, not psychosocial consequences. This leaves a large gap in understanding the psychological impact on young people (RCPCH, 2025). The UK has a devolved health system, so policies differ across England, Scotland, Wales, and Northern Ireland. This complicates the evidence and limits generalisability across regions (DHSC, 2025). Health risks may not be equal in all groups. The most deprived young people may face the most harm from vaping (Reynolds, 2006; RCPCH, 2025). Vaping rates are especially high in areas of deprivation, where access to mental health support is lowest (ONS, 2025). The UK government has launched a national study on the effects of vaping on youth health and well-being (DHSC, 2025). Eyler (2021) says synthesising evidence within a national context is essential for effective policy.
Rationale
Concerns about vaping’s impact on mental health are intensifying. The available evidence remains fragmented and inconsistent, especially within the UK. Fundamental study design limitations and an overreliance on non-UK data establish the need for an unambiguous, UK-focused synthesis to direct future action.
A systematic review is indispensable for comprehensively aggregating and critically appraising all available literature. Such a review will decisively clarify the prevalence of vaping among UK youth, reveal clear usage patterns, investigate mental health outcomes such as anxiety and depression, and identify existing knowledge gaps (Moher et al., 2009; Bettany-Saltikov and McSherry, 2016). Synthesising diverse studies will establish a definitive perspective on vaping’s psychological impact on youth.
This review will empower policymakers, educators, and health professionals to make informed, strategic decisions. As youth vaping escalates, nicotine dependence and mental health concerns demand urgent attention. Delivering a UK-focused synthesis is both timely and essential. It will directly inform prevention, regulation, and research priorities (DHSC, 2025; NICE, 2021). The chart below illustrates the rising prevalence in adolescents (ASH, 2024).
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Research Question, Aim and Objectives
Research Question: What is the association between vaping and mental health outcomes among adolescents in the United Kingdom?
Aim: This study aims to bring together UK evidence about the link between vaping and mental health. It will examine anxiety, depression, and overall well-being in adolescents aged 11–19.
Objectives:
1: To identify and describe how common vaping is and the patterns of its use among adolescents aged 11–19 in the United Kingdom.
2: To analyse how different vaping behaviours relate to mental health outcomes, including anxiety and depression, in this age group.
3: To critically assess what the synthesised evidence means for public health policy, school interventions, and adolescent mental health services in the UK.
Research Methodology (Systematic Literature Review)
This study conducts a systematic literature review to identify, evaluate, and synthesise research on vaping and mental health among UK adolescents. Systematic reviews follow a structured, transparent approach, drawing evidence from multiple studies while minimising bias. The review will adhere to PRISMA 2020 guidelines to ensure transparency, methodological rigour, and reproducibility (Page et al., 2021).
PEO Framework
The PEO (Population, Exposure, Outcome) framework clarifies qualitative and mixed-methods research questions by isolating essential topic elements and ensuring coherence among the research question, search strategy, and inclusion criteria (Bettany-Saltikov, 2012; Kneale et al., 2018). In this review, PEO is defined as follows:
Population (P): Adolescents aged 11–19 in the UK
Exposure (E): Vaping or e-cigarette use
Outcome (O): Mental health outcomes, including anxiety, depression, stress, and well-being
This framework guarantees a transparent, purposeful approach to evidence selection (Bettany-Saltikov and McSherry, 2016; Kneale et al., 2018).
Data Collection Method
The review will apply PRISMA 2020 stages: identification, screening, eligibility, and inclusion. A flow diagram will clearly detail the study selection, specifying the number of records identified, included, and excluded, with reasons for exclusion. This method upholds replicability and methodological integrity (Moher et al., 2009; Page et al., 2021; Haddaway et al., 2022). An example of a PRISMA 2020 flow diagram that will be used in this review is shown below.
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Databases
The selected databases PubMed, Scopus, PsycINFO, Web of Science, UWTSD, and Google Scholar were chosen to ensure comprehensive coverage across key disciplines relevant to the research topic, including medicine, psychology, public health, and social sciences. PubMed specialises in biomedical research essential for health-related studies, while Scopus and Web of Science provide broad, multidisciplinary coverage and citation tracking. PsycINFO is included for its focus on psychological and behavioural health literature, and UWTSD provides access to UK-specific resources that enhance contextual relevance. Google Scholar is incorporated for supplementary searching, particularly to capture grey literature not indexed elsewhere. This combination of databases maximises the likelihood of identifying high-quality, pertinent peer-reviewed and grey literature on vaping and adolescent mental health within the UK context (Garrard, 2017; Eyler, 2021).

Search Terms
Search terms will include: “vaping”, “e-cigarettes”, “adolescents”, “teenagers”, “youth”, “mental health”, “anxiety”, “depression”, “stress”, “UK”, and “United Kingdom.” Boolean operators (AND, OR) will sharpen the search strategy (Ayiku, 2020; Garrard, 2017).
✅ Inclusion Criteria
✅ Including studies from 2015–2025 ensures the evidence reflects swift shifts in youth vaping trends and products (Balogun and Harker, 2024).
✅ Limiting to peer-reviewed articles upholds methodological quality and reduces bias (Moher et al., 2009).
✅ Focusing on adolescents aged 11–19 matches UK definitions of adolescence. It highlights a period of heightened vulnerability to nicotine’s effects (Leslie, 2020).
✅ Including studies on vaping and e-cigarette use maintains direct relevance to the exposure of interest (Bettany-Saltikov and McSherry, 2016).
✅ Only studies with mental health outcomes are included to keep alignment with the research question (Kneale et al., 2018).
✅  Restricting to UK-relevant research maintains contextual relevance (RCPCH, 2025).
❌ Exclusion Criteria
❌ Excluding adult-only studies avoids developmental mismatch. Adolescents exhibit distinct responses to nicotine (Castro, Lotfipour & Leslie, 2023).
❌ Non-peer-reviewed sources are excluded due to a greater risk of bias (Moher et al., 2009).
❌ Studies that focus solely on physical health do not address the mental health research question (Bettany-Saltikov, 2012).
❌ Non-UK studies are excluded to preserve contextual relevance (RCPCH, 2025).
Data from included studies will be organised in a structured extraction table (Garrard, 2017). The table will contain:
· Author and year
· Study design
· Sample characteristics
· Measures of vaping behaviour
· Mental health outcomes examined
Key findings (study’s limitations)
To ensure reliability, the methodological quality of included studies will be assessed using appropriate critical appraisal tools. The CRAAP test has been specifically chosen because of its adaptability across diverse study designs, and its systematic evaluation of currency, relevance, authority, accuracy, and purpose ensures rigorous assessment of both quantitative and qualitative research (Higgins et al., 2024). By applying the CRAAP test, the review adopts a transparent and replicable approach to quality appraisal, which is particularly important given the methodological heterogeneity in this field. Using this standardised tool defends the methodology by reducing subjective bias, promoting comparability, and facilitating the consistent exclusion of studies that do not meet established quality thresholds. Careful appraisal of study quality is essential for determining the strength of available evidence and ensures that only robust studies inform the review’s conclusions, thereby supporting a defensible interpretation of findings (Moher et al., 2009; Walliman, 2006).
Data Analysis
Data analysis will use thematic synthesis to extract and interpret recurring patterns in secondary literature (Braun and Clarke, 2006; Nowell et al., 2017). This process includes reading all studies, extracting findings, and assigning codes to key text segments. Next, codes will be grouped into descriptive and analytical themes that address the research question (Higgins et al., 2024). Findings will be coded, grouped, and refined in stages to maintain analytical rigour (Braun and Clarke, 2006; Nowell et al., 2017). As this is a single-researcher review, uncertainties will be raised with the supervisor to ensure transparency (Moher et al., 2009). Finally, the synthesis will combine qualitative and quantitative evidence to offer a broad, policy-relevant view of vaping’s impact on adolescent mental health in the UK (Eyler, 2021; Page et al., 2021).
Ethical Considerations
As a secondary research study, this systematic review will not include direct participant contact or primary data collection. Academic ethics will be maintained to ensure research integrity and credibility (Hammersley & Atkinson, 2019; Garrard, 2017). Walliman (2006) states that ethical responsibility extends beyond data collection and includes honest, transparent handling of all evidence.

Nevertheless, several important ethical considerations must be addressed:
· Ensure the accurate and faithful representation of primary study findings, with transparent reporting of strengths, limitations, and any conflicts of interest (Moher et al., 2009; Page et al., 2021).
· Reduce bias in study selection and data extraction by strictly following established systematic review methods and protocols.
· Uphold intellectual property rights through rigorous and accurate referencing, in strict accordance with academic integrity standards and copyright laws (University of Oxford, 2024)
· Critically assess and acknowledge existing research limitations and biases, such as publication bias or gaps in UK-specific findings.
All reporting will avoid sensationalism and respect young people's lived experiences (BPS, 2024; Tattan-Birch et al., 2024). University governance policies may require institutional ethical approval (University of Oxford, 2024). If approval is withheld, the research will stop; the design must be revised by narrowing the scope, adjusting inclusion criteria, or changing reporting before resubmission (Eyler, 2021; Walliman, 2006). If an external body withholds approval, an alternative sponsor will be sought. Reynolds (2006) highlights that health inequalities research requires high ethical standards; failing to meet them undermines credibility and community trust.
Implications
Public Health Policy:
Findings may inform specific regulations such as restricting marketing and advertising of vaping products on social media platforms frequented by adolescents, limiting the sale of flavoured e-cigarettes appealing to youth, and enforcing stricter age-verification measures at the point of sale. Additionally, policies could include placing price controls or taxation on vaping products to reduce affordability among underage users. These interventions should be equity‑focused, targeting socioeconomic inequalities that influence vaping behaviours and ensuring that enforcement mechanisms are sensitive to the needs of communities with higher rates of adolescent vaping (Reynolds, 2006; RCPCH, 2025).
Schools and Education:
Results may support enhanced health education programmes addressing vaping risks. Research must be communicated clearly to educators to drive meaningful change (Walliman, 2006; BPS, 2024).
Healthcare Practice:
Healthcare professionals may need to screen for vaping behaviours during adolescent mental health assessments (RCPCH, 2025). Eyler (2021) emphasises the importance of synthesised evidence for informed clinical decision‑making
Future Research:
The review will identify key gaps, including the lack of longitudinal studies required to clarify causal relationships between vaping and mental health outcomes. Current evidence is constrained by several methodological limitations: most studies use cross-sectional designs, which prevent assessment of temporality; reliance on self-reported data introduces response bias; and inconsistent measurement instruments hinder comparability across studies (Moher et al., 2009; Higgins et al., 2024). As a result, the overall strength of evidence is weakened, and robust conclusions about causality cannot be drawn. There is a clear need for more standardised and methodologically rigorous research to advance the evidence base (Gomes et al., 2024; Hammond et al., 2019).
Plan of Work and Time Schedule (Gantt Chart) 
The following Gantt chart outlines the proposed 16-week timeline for this systematic review, mapping each stage of the research process from initial planning and database searching through to final submission, in accordance with recommended systematic review practice (Bettany-Saltikov and McSherry, 2016; Page et al., 2021).
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