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Abstract

Background and aims: NEET (Not in Employment, Education or Training) youth repre-
sent a vulnerable population from a public health perspective, facing multiple health
challenges, including elevated substance use. Tobacco and cannabis are the most com-
monly used psychoactive substances among young people, with early initiation associ-
ated with long-term health and social consequences. While evidence suggests
associations between NEET status and substance use, data remain limited regarding pat-
terns of use and potential variations across different NEET profiles. This study aimed to
characterise tobacco and cannabis use within the NEET population, taking into account
the diversity of profiles, and to compare it with that of the general population, including
employed youth and students, in order to inform targeted prevention strategies.
Methods: A systematic review and meta-analysis included observational studies examin-
ing tobacco and cannabis use among NEET youth aged 15-29 years. A search was con-
ducted for observational studies available on PubMed, PsycINFO, Cairn and Web of
Science databases and published between 1999 and 2025. Analyses studied the varia-
tions in use among NEET profiles and compared NEET against employed youth, student
and general population controls. Random-effects models generated pooled crude odds
ratios. Sensitivity and subgroup analyses were conducted based on study quality, gender
and type of comparison population.

Results: Twenty-five studies were included and analysed, including a total of 91 085
individuals. A statistically significant association between NEET status and both tobacco
use [odds ratio (OR) = 1.92, 95% confidence interval (Cl) = 1.46-2.53] and current can-
nabis use (OR = 2.14, 95% Cl = 1.68-2.71) was found. Current smoking was statistically
significantly more prevalent among NEET than among students (OR = 3.05, 95%
Cl = 2.31-4.03), but not statistically significantly different compared with young workers
(OR =1.10, 95% Cl = 0.91-1.34). NEET demonstrated statistically significantly higher
cannabis use compared with both students (OR =1.81, 95% Cl = 1.34-2.44) and
workers (OR = 1.67, 95% Cl = 1.21-2.31). A higher prevalence of cannabis use disorder
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INTRODUCTION

Following the 2008 financial crisis, the transition from education to
the labour market became increasingly challenging for youth [1]. In
light of this context, a new term was adopted to better measure the
complexity of youth unemployment. The term NEET (Not in Employ-
ment, Education or Training) was introduced to designate individuals
aged 15-29 years who are neither working nor enrolled in any educa-
tional or training programme [2].

Young people with NEET status represented 11.2% of those
aged 15-29 years in Organisation for Economic Co-operation and
Development (OECD) member countries in 2024 [3]. According to
Eurofound, in 2016 in Europe, the NEET category was made up of
seven distinct profiles with varying distributions: short-term unem-
ployed (29.8%); long-term unemployed (22.0%); those with family
responsibilities (15.4%); re-entrants (hired or enrolled, soon exiting
NEET status) (7.8%); individuals with illness or disability (6.8%); dis-
couraged workers (who believe there are no job opportunities and
have stopped looking for work) (5.8%); and ‘other NEET’ (heteroge-
neous subgroup including all individuals who do not fall into the
above categories, e.g. street person, unpaid artistic careers)
(12.5%) [4].

Although the NEET concept has been used as a policy indicator
since the 1990s [2], research examining health behaviours within this
population has only emerged in recent years. Originally developed as
an economic indicator, it has been increasingly used in public policy,
notably through European initiatives aimed at supporting young peo-
ple not in employment, education or training (e.g. the launch of the
Youth Guarantee in 2013). Concurrently, empirical research examining
the social and health vulnerabilities associated with NEET status has
grown substantially, particularly over the past decade. This expansion
coincides with rising NEET rates following the 2008 economic crisis
and renewed policy attention towards youth disengagement during
the COVID-19 pandemic [5, é]. This meta-analysis therefore consoli-
dates this emerging evidence base.

Tobacco and cannabis are among the most frequently used psy-
choactive substances in youth populations [7, 8]. According to a
2021-2022 World Health Organization (WHO) report, 15% of
15-year-olds in Europe, Canada and Asia had already smoked tobacco,
and 12% had used cannabis [8]. Tobacco and cannabis use are inter-
connected, with each substance increasing the likelihood of using the
other [9, 10]. The initiation of tobacco and cannabis use at an early

among young people with NEET status (31.93%) was observed compared with their
non-NEET peers (12.12%), but no statistically significant association was found.

Conclusions: Youth Not in Employment, Education or Training (NEET) appear to show
higher tobacco and cannabis use compared with their peers. Given these findings, tar-
geted prevention strategies addressing substance use in NEET populations are essential

to reduce social health inequities.
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age is also a risk factor for becoming a regular smoker in adulthood
[11, 12] and increases the risk of nicotine and cannabis dependence
[13, 14]. Tobacco and cannabis use are also associated with significant
long-term health consequences [7, 11]. Tobacco use is linked to car-
diovascular disease, neoplasms and chronic respiratory diseases [15],
while cannabis use is associated with the development of cognitive
and psychiatric disorders [16-18].

Evidence also highlights a bidirectional relationship between sub-
stance use and employment: substance use has been shown to hinder
access to employment and is associated with prolonged periods of
joblessness [19]. Reciprocally, unemployment is a significant risk fac-
tor for both initiating and maintaining substance use [20].

This bidirectional association is especially salient among young
people with NEET status, a population facing heightened health
vulnerability [21-23]. The literature has reported that they experi-
ence higher rates of substance use and poorer mental health than
their peers [21, 24]. A meta-analysis has established significant
associations between NEET status and substance use disorders,
notably cannabis [25, 26]. However, little is known about the
potential differences in tobacco and cannabis use across NEET pro-
files (e.g. unemployed, with family responsibility or with disabilities)
as categorised by Eurofound, and how the estimated risk of sub-
stance use varies depending on which comparison group is selected
among same-age youth. Understanding these variations is essential
for developing targeted and effective prevention and care
strategies.

The NEET population may comprise distinct subgroups associated
with differential risks for substance use, and the choice of comparison
group (students vs employed youth vs general population) may sub-
stantially influence risk estimates. The aim of this study was to investi-
gate tobacco and cannabis use within the NEET population,
incorporating these diverse profiles, and comparing this with the gen-

eral population, including employed youth and students.

METHODS

This systematic review was conducted following the Preferred

Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) [27] and Meta-analyses of Observational Studies in Epide-
miology (MOQOSE) [28] guidelines (Appendix S1). The study protocol

has been registered in PROSPERO (CRD42023401994).
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Eligibility criteria

Eligible studies met the following inclusion criteria: (i) included a popu-
lation aligned with the Eurofound definition of NEET status [4], a pop-
ulation explicitly defined as NEET (NEET-identified) or a population of
NEET-related subgroups (e.g. unemployed, school dropouts), aged
15-29 years (i.e. age range or mean/median within this range);
(ii) examined the relationship between substance use (i.e. tobacco,
cannabis, alcohol or other drugs) and NEET status; (i) were observa-
tional and included a comparison group (young people of the same
age, whether employed or studying); (iv) were published between
January 1999 and July 2025, as the term NEET was first used in
1999 [2], in French or English.

The review initially included all substances. lllicit drugs and medi-
cations were excluded because the limited number of articles and the
wide variety of substances and definitions of their use did not allow
for a relevant meta-analysis. The analyses ultimately focused exclu-
sively on alcohol, tobacco and cannabis. For this meta-analysis, only
data related to tobacco and cannabis were used, as both substances
share the same mode of administration and similar ways of measuring
consumption (e.g. occasional or daily smoking). Moreover, none of the
included studies differentiated between pure cannabis and cannabis
mixed with tobacco. Given that mixed use represents the predomi-
nant form of cannabis consumption [9, 10], treating tobacco and can-
nabis separately would not have been meaningful. In addition,
tobacco and cannabis use have often been associated with the same
coping motives, such as managing stress or negative emotions,
whereas alcohol use among young people has more frequently been
linked to social motivation [29, 30].

Substances that share similar modes of administration or mea-
surement methods, such as e-cigarettes or nitrous oxide, were
searched for but no studies on these substances met the eligibility cri-

teria for this review.

Search strategy

The search strategy was implemented in PubMed (epidemiology and
medicine), PsycINFO (psychology and addiction), Cairn (French-
language publications in humanities and social sciences) and Web of
Sciences (multidisciplinary health and social sciences). The search
strategy grouped terms related to the target population (e.g. ‘NEET’
or ‘unemployed’) and referring to consumption (e.g. ‘substance use’,
‘smoker’ or ‘cannabis’) (Appendix S2). We also screened the reference
lists of the selected studies and previous systematic reviews and

meta-analyses to identify additional relevant studies.
Study selection
Two researchers (C.E. and C.C.) independently screened titles and

abstracts, then full texts for inclusion. Any disagreements about inclu-

sion were resolved by a third researcher (E.L.R. or P.M.). Covidence
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systematic review software (Veritas Health Innovation, Melbourne,
Australia) was used to select and include articles, as well as to extract
data. When multiple publications used the same data set, we included
only the study with the largest sample size and highest methodologi-
cal quality to prevent data duplication.

Data extraction

Data extraction was performed following the same procedure as the
study selection process. Two researchers (C.E. and C.C.) indepen-
dently extracted data, and the calculations required for the meta-
analysis were performed independently and progressively compared
and reconciled as they were completed. In case of disagreement
regarding extraction, the two researchers first sought to reach con-
sensus through discussion. Only persistent cases were resolved by a
third researcher (E.L.R. or P.M.).

Data were extracted using a standardised form that captured:
(i) study methodology and main characteristics; (ii) population charac-
teristics (NEET status, age, sex and other socio-demographic
characteristics, when available); and (jii) substance use definition, rate
and statistical association in populations (measure definition, mea-

surement instrument, prevalence, crude and adjusted odds ratio).

Quality assessment

The quality of individual studies was assessed using Standard Quality
Assessment Criteria (QualySyst) [31] for the cross-sectional studies
and with the Newcastle-Ottawa Scale (NOS) [32] for cohort studies.
Studies were rated as ‘strong’ (QualySyst)/‘good” (NOS), ‘medium’
(QualySyst)/fair’ (NOS) or ‘weak’ (QualySyst)/‘poor’ (NOS). Studies
rated as ‘weak’ or ‘poor’ were excluded from the meta-analysis
(Appendix S3).

An assessment of the quality of evidence was conducted using
the GRADE instrument [33] (Appendix S4).

Statistical analysis
Tobacco and cannabis consumption categorisation

The analysis focused on three standardised categories of tobacco and

cannabis use commonly reported in the literature.

e Current tobacco use: characterised using the definition of ‘current
smoker’, in accordance with the Centers for Disease Control and
Prevention, namely a person who currently smokes cigarettes
(daily smoker or someday smoker) [34].

e Cannabis use was examined through two variables: (i) current can-
nabis use, defined as consumption in the past month (or past
3 months when monthly data are unavailable, with sensitivity anal-

ysis conducted to assess potential bias) according to major
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European and American population surveys [35-37]; and
(ii) cannabis use disorder (CUD), defined as the presence of clini-
cally significant impairment or distress within 12 months according
to the Diagnostic and Statistical Manual of Mental Disorders, 5th
Edition (DSM-5) [38]. Studies that did not use DSM-5 criteria for
CUD were classified under current use.

e Other patterns of tobacco or cannabis consumption (experimenta-

tion, occasional use) were not analysed.

Population categorisation

The analyses considered two main categories of young people with
NEET status.

o NEET-identified: population explicitly labelled as ‘NEET’ by study
authors, bringing together different NEET profiles, such as unem-
ployed or out of labour force (primarily comprising homemakers
and caregivers);

o NEET-related subgroups: populations not explicitly labelled as
‘NEET’ by the study authors but meeting the Eurofound defini-
tion [4] (e.g. unemployed, school dropout or living with a disability).

Additional analyses were conducted combining both categories
(labelled as “all NEET’).
Comparisons were made against three reference groups: general

youth population; employed youth only; and students only.

Descriptive statistics

For descriptive statistics, results were expressed as numbers and per-
centages. Statistical analysis was conducted using Jamovi 2.5 (2024).

Missing data were presented as not reported (NR).

Meta-analyses

Three meta-analyses were conducted to examine the associations
between NEET status and tobacco use, current cannabis use and
CUD. For each meta-analysis, crude odds ratios (cORs) from individual
studies were synthesised. For the NEET-related subgroups, when mul-
tiple subgroups (e.g. unemployed, out of labour force) were present in
a single study, they were pooled into a single cOR for the meta-
analysis. Missing cORs were calculated from available data, and corre-
sponding authors were contacted when necessary to obtain
unpublished data.

A random-effects model was employed to compute pooled cORs
and 95% confidence intervals. The weight of each study was calcu-
lated using the inverse-variance method. Heterogeneity between
studies was assessed using multiple indicators: ©2, I? statistic (with
heterogeneity threshold set at 25% [39]) and Cochran’s Q-test (signif-
icance level P < 0.05). Results were visually presented using forest

plots. All statistical analyses were performed using Cochrane Review
Manager (RevMan 8.8.0) (The Cochrane Collaboration, October
2024).

To evaluate the robustness of the findings, a sensitivity analysis
was performed on studies that were strictly classified as ‘strong’
(QualySyst) or ‘good’ (NOS) quality. Additionally, when sufficient
data were available, subgroup analyses were conducted to investi-
gate potential sources of heterogeneity, stratifying results by gender
and comparison populations (students, employed or general popula-
tion). An analysis integrating current cannabis use and CUD was
also performed to examine whether their combination yielded
results consistent with those obtained when each was studied
separately.

RESULTS

Fifty articles studying tobacco and cannabis use were identified. Of
those, 25 were secondarily excluded for the following reasons: report-
ing on other patterns of tobacco or cannabis consumption
(i.e. experimentation, occasional use) (n=16); presenting results
derived from overlapping databases (n = 2); or the data reported in
the articles were not accessible (n = 1) or were rated as being of
weak/poor methodological quality (n = 6). This resulted in 25 studies
included in the meta-analyses (Figure 1). Quality assessment demon-
strated that 80% (20/25) of the included studies met the criteria for
strong methodological quality.

Thirteen studies examined tobacco use only, six focused exclu-
sively on current cannabis use and one focused on CUD. Three stud-
ies investigated both tobacco and current cannabis use within the
same article, while two addressed tobacco and CUD. Thus, in total,
the associations between NEET status and tobacco use, current can-
nabis use and CUD were examined in 18, 9 and 3 studies, respectively
(Table 1).

Study population description

This study includes 20 266 young people with NEET status (all NEET)
comprising 6716 young people with NEET-identified status and
13 550 young people with NEET-related subgroup status. The NEET-
related subgroups (n=13 550) comprised unemployed youth
(n =13 249), school dropouts (n =231) and individuals out of the
labour force (excluding students) (n = 70). No other profiles were
found for the NEET-related subgroups (Table 2).

The comparison population (n = 70 819) consisted of non-NEET
individuals from the general population of the same age range
(n = 26 489), employed youth (n = 34 513), students (n = 8984) and
individuals who were both students and employed (n = 833).

The gender composition of substance users was relatively consis-
tent across NEET and non-NEET groups for each behavior. Women
represented a higher proportion of current tobacco users (57.7% in

NEET, 67.1% in non-NEET), while men predominated in current
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FIGURE 1 Flow chart of study identification and selection.

cannabis use (56.8% and 64.5%, respectively) and CUD (68.0% and
62.3%, respectively).

Across all studies, only one included the full NEET age range [7,
15-28]. The remaining studies consistently covered at least part of
the 15-25-year age group, with nine articles including participants
older than 25 years and six studies including people strictly under
21 years (Appendixes S5 and Sé6).

s Records identified from:
g I;/:e:t;ljfgn(z 5917077) 8) Records removed before screening:
.S_, Y Duplicate records removed (n=402)
= Cairn (n = 398)
= Web of Science (n=437)
Records screened on titles and abstract Records excluded
%q (n=4488) (n=4033)
:
» Full-text articles assessed for eligibility
(n=455) Reports excluded:
Article cited in the references (n=2) Age of participants (n = 177)
— No analysis of the association of
interest (n = 65)
Does not mention identified NEET status or
NEET-related status (n=63)
Article or data not accessible (n = 35)
Wrong design of the study (n=27)
Population/Substances out of
interest (n = 6)
No substance use (n = 2)
(] Records excluded (n = 32) :
Studies included in review (n = 82) Articles studying other substances than
Tobacco or Cannabis
= Records excluded :
S Articles studying Tobacco or Cannabis Amclgs rep 01.rtmg tobacco or gam'labls
= _ experimentation or consumption in the past
5} (n=50)
= year (n=16)
Article with a similar database to another
included article (n=2)
Quality assessment was “weak/poor quality™
Studies included in meta analyses (n =25) (n=6) .
Data not accessible (n=1)

Current tobacco use meta-analysis

The meta-analysis of 18 studies on young people with NEET status
revealed that current tobacco use prevalence rates varied across differ-
ent subgroups: 43.37% (n = 1105/2548) among NEET-identified and
30.40% (n = 3949/12 989) among NEET-related subgroups, with spe-
cific rates of 30.20% (n = 3857/12 769) among unemployed youth,
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TABLE 1 Characteristics of the 25 articles included in the meta-analyses.

n articles (%)

Current tobacco use Current cannabis use CubD All articles
18 (100) 9 (100) 3(100) 25 (100)

Geographical area

Europe 12 (67) 4 (45) 3(100) 14 (56)

North America 3(17) 3(33) 0(0) 6(24)

Oceania 1(6) 2(22) 0 (0) 3(12)

Asia 2(11) 0(0) 0(0) 2(8)
Publication date

2004-2008 3(17) 1(11) 0(0) 3(12)

2009-2013 3(17) 2(22) 1(33) 5(20)

2014-2018 5(28) 3(33) 1(33) 7 (28)

2019-2023 7 (39) 3(33) 1(33) 10 (40)
Study design

Cross-sectional 11 (61) 3(33) 1(33) 14 (56)

Cohort 7 (39) 6(67) 2(67) 11 (44)
Population recruitment

National survey 12 (67) 4 (44) 3(100) 15 (60)

Health structure 2(11) 2(22) 0 (0) 3(12)

Employment/educational structure 4(22) 3(33) 0 (0) 7 (28)
Measurement instruments

ASSIST 0(0) 1(11) 0(0) 1(4)

NSDUH tool 0(0) 2(22) 0(0) 2(8)

Young Minds Matter tool 1(6) 0(0) 0(0) 1(4)

CAST 0(0) 0(0) 1(33) 1(4)

DSM-IV 1(6) 0(0) 1(33) 1(4)

Not reported 16 (89) 6(67) 1(33) 19 (76)
Quality assessment

Strong/good 14 (78) 7 (78) 2 (67) 20 (80)

Moderated/fair 4(22) 2(22) 1(33) 5(20)

Abbreviations: ASSIST = Alcohol, Smoking and Substance Involvement Screening Test; CAST: Cannabis Abuse Screening Test; CUD = cannabis use
disorder; DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, fourth edition NSDUH = National Survey on Drug Use and Health.

27.14% (n = 19/70) among individuals out of the labour force (exclud-
ing students) and 56.15% (n = 73/130) among high school dropouts.

Current tobacco use was significantly associated with young
people with NEET status in 14 studies. Pooled crude odds ratios indi-
cate a higher risk of current tobacco use among young people with
NEET status compared with their non-NEET peers (OR = 1.92,
95% Cl = 1.46-2.53). These associations were characterised by high
statistical heterogeneity (12 = 97%) (Figure 2).

Cannabis use meta-analysis

Meta-analysis of nine studies on young people with NEET status

revealed that current cannabis use prevalence rates varied across

different subgroups: 27.55% (n = 173/628) among NEET-identified
and 16.65% (n=161/967) among NEET-related subgroups, with
specific rates of 21.78% (n=22/101) among school dropouts,
16.76% (n=129/796) among unemployed youth and 14.29%
(n = 10/70) among individuals out of the labour force (excluding
students). Descriptive analysis demonstrated higher prevalence
rates among young people with NEET status (n=334/1595,
20.94%) compared with their non-NEET peers (n=1598/14007,
11.41%).

Significant associations between current cannabis use and NEET
status were reported in all nine studies. The meta-analysis revealed an
overall increased risk of current cannabis use among young people
with NEET status (OR = 2.14, 95% Cl = 1.68-2.71). Statistical hetero-
geneity was moderate (12 = 53%) (Figure 3).
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TABLE 2 Population included in the meta-analyses and their gender distribution (n = 90 856).

SS
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Population of interest, n (%)

Population of comparison, n (%)

NEET-
identified NEET-related Total Student and
NEET Unemployed Dropout OLF? (allNEET) Non-NEET Employed Student  worker Total
Current tobacco use
Articles, n 9 (50) 8 (44) 1(6) 1(6) 18 9 (50) 8 (44) 7 (39) NA 18
Population, n 6380(32.97) 12769 130(0.67) 70(0.36) 19349 25425(38.82) 33190(50.68) 6879 NA 65 494
(65.99) (10.50)
Gender, n 6 (46) 6 (46) 1(8) 1(8) 13 5(38) 6 (46) 7 (54) NA 13
articles®
Men 1121 (18.98) 4675(79.16) 79 (1.34) 31(0.52) 5906 8468 (59.54) 2563 (18.02) 3192 NA 14 223
(22.44)
Women 1125(13.94) 6852 (84.94) 51 (0.63) 39(0.48) 8067 22 399 (77.07) 2977 (10.24) 3687 NA 29 063
(12.69)
Current cannabis use
Articles, n 5(56) 4 (44) 1(11) 1(11) 9 4 (44) 5(56) 4 (44) 1(11) 9
Population, n 628 (39.37) 796 (49.91) 101 (6.33) 70(4.39) 1595 7357 (52.52) 3118 (22.2¢) 3252 280 (2.00) 14 007
individuals (23.21)
Gender, n 2(33) 4 (44) NA 1(11) 6 2(33) 4 (44) 2(33) NA 6
articles®
Men 369 (48.30) 364 (47.64) NA 31(4.06) 764 5328 (67.89) 1447 (18.44) 1073 NA 7848
(13.67)
Women 88 (15.15) 454 (78.14) NA 39(6.71) 581 911 (21.11) 1811 (41.97) 1593 NA 4315
(36.92)
Cannabis use disorder
Articles, n 1(33) 2(67) NA NA 3 1(33) 2(67) 2(67) NA 3
articles
Population, n 239 (32.87) 488 (67.13) NA NA 727 1827 (45.66) 1621 (40.51) 553 NA 4001
(13.82)
Gender, n 1(33) 2 (67) NA NA 3 1(33) 2 (67) 2(67) NA 3
articles®
Men 108 (22.88) 364 (77.12) NA NA 472 873 (35.01) 876 (35.12) 745 NA 2494
(29.87)
Women 131 (59.01) 91 (49.99) NA NA 222 954 (63.30) 335 (22.23) 218 NA 1507
(14.47)
All articles
Articles, n 12 (48) 11 (44) 2(8) 1(4) 25 11 (44) 12 (48) 10 (40) 1(4) 25
Population, n 6716 (33.20) 13249 231(1.14) 70(0.35) 20266 26489(37.40) 34513(48.73) 8984 833 (1.18) 70 819
(65.50) (12.69)
Gender, n 7 (37) 9 (47) 1(5) 1(5) 19 6(32) 9 (47) 8(42) NA 19
articles®
Men 1198 (23.43) 5080(77.57) 79 (1.24) 31(0.49) 6388 9330 (35.01) 3341 (35.12) 3900 NA 16 571
(29.87)
Women 1213 (49.25) 6916 (51.75) 51(0.62) 39(047) 8219 23 310(63.30) 3046 (22.23) 3840 NA 30 196
(14.47)

20LF = out of labour force; articles were excluded if they included students within their ‘out of labour force’ definition, as this contradicts the core NEET criteria
that exclude those in education.
bGender: number of articles providing a detailed breakdown of gender within the socio-professional categories.

Cannabis use disorder meta-analysis

Three studies examined associations between CUD and NEET status.

The findings indicate a higher prevalence of CUD among young people

with NEET status (n = 229/717, 31.93%) compared with their non-
NEET peers (n = 464/3826, 12.12%). However, the meta-analysis did
not reveal a related significant association (OR = 2.89, 95% Cl = 0.42-
19.91), with substantial heterogeneity observed (1% = 92%) (Figure 4).
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Odds ratio

Study or Subgroup Weight IV, Random, 95% CI

Identified NEET vs Non-NEET

S. Baggio 2015 11.8%  2.07[1.59,269)
S. Goldman-Mellor 2016 1.7%  4.56[3.45,6.02)
CH. Stewart 2017 121%  2.38[1.99,2.84]
M. Basta 2019 12.0%  1.80[1.47,2.21]
TH. Stea 10.8%  2.41[1.50,3.88]
ML. Steele 2021 11%  1.48[0.97,2.25]
C. Tanton 2021 12.0%  2.62[2.12,3.24]
D. Karaoglan 2022 122%  0.80[0.72,0.89]
WH. Lin 2022 6.3%  560[1.59,19.75]
Total 100.0%  2.17 [1.38, 3.41]

Test for overall effect: Z = 3.35 (P = 0.0008)

Heterogeneity: Tau? = 0.43; Chi* = 265.69, df = 8 (P < 0.00001); I* = 97%

NEET-related subgroups vs Non-NEET

Odds ratio
IV, Random, 95% CI

Tobacco use/Total Age

NEET Non-NEET range Status
—— 89/292 782/4,466 17-28  NEET
—— 135/239 406/1,827 18 NEET
—- 297/715 684/3,557 16-24  NEET
—— 216/450 1,194/2,291 15-24  NEET
—_— 39/96 56/120 16-21  NEET
68/120 975/2,016 14-17  NEET
- 221/428 85/384 16-24  NEET
NA/3,832 NA/9,701 15-29  NEET
_— 40/208 110/2,695 15-25 NEET

- 1,105/2,5481 4,292/17,3567

I. Reine 2004 1.1% 3.53 [2.50 , 4.98]) — 103/166 278/878 21 Unemp.

D. Lawrence 2006 12.0% 1.56 [1.42,1.71] - 728/1,111 5,077/10,666 18-24 Unemp. + OLF
S. Legleye 2008 11.8% 1.96 [1.63 , 2.36] - 273/538 953/2,770 18-25  Unemp.

B. Redonnet 2012 10.3% 1.38 [0.86 , 2.20] Sp— 33/81 344/1,002 22-35 Unemp.

M. Hwang 2012 9.0% 0.43[0.22, 0.84] —_— 29/139 29/76 21-25  Unemp.

AJ. Caban-Martinez 2012 121% 0.81[0.77 , 0.86] 2,445/10,102 4,768/16,908 18-24 Unemp.

I. Aguilar-Palacio 2015 1.7% 1.97 [1.61,2.41] _ 194/447 859/3,064 16-24 Unemp.

T. Tabuchi 2018 10.6% 7.88[5.18 , 11.99] — 731130 791565 17-18 School Dropout
R. El Haddad 2023 11.3% 1.60[1.19, 2.15] — 71/255 528/2,618 18-30 Unemp. + OLF
Total 100.0% 1.75[1.18, 2.58] ’ 3,949/12,969  12,915/38,547

Test for overall effect: Z = 2.79 (P = 0.005)

Heterogeneity: Tau* = 0.33; Chi? = 384.76, df = 8 (P < 0.00001); I> = 98%

All NEET vs Non-NEET 100.0% 1.92[1.46 , 2.53] ‘ 5,054/15,517F  17,207/55,9031

Test for overall effect: Z = 4.65 (P < 0.00001) 0f1 0?2 0_'5 2 5 1'0

Heterogeneity: Tau*= 0.32; Chi? = 701.33, df = 18 (P < 0.00001); I* = 97%

FIGURE 2 Meta-analysis of the prevalence of current tobacco use among young people with NEET status: studies with more weight (large
sample, low uncertainty) contribute more to the pooled OR; tcalculated without article with missing data. Abbreviations: OLF = out of labour
force; NA = missing data; NEET = not in employment, education or training; Unemp. = unemployed.

NEET profiles and their tobacco and cannabis use

Among the 12 studies reporting NEET-identified data, four charac-
terised profiles within their samples. Two of these applied Euro-
found’s classification framework, identifying unemployed youth
(48.98%), economically inactive individuals (32.20%), unpaid family
business workers (10.92%), sick or disabled individuals (2.71%), those
awaiting pre-arranged employment (2.37%), and those pursuing other
activities (2.80%).

Among these two studies using the Eurofound classification,
only one analysed current tobacco use in relation to specific NEET
profiles, focusing specifically on unemployed NEET individuals. This
study found a significant association between current tobacco use
and unemployed NEET status (OR =234, 95% Cl=1.85-2.96)
compared with non-NEET individuals (Appendix S7). No studies

examined cannabis use variations across NEET profiles compared
with non-NEET individuals.

Sensitivity analysis

A sensitivity analysis including only high-quality studies showed no
change in the conclusions (Appendix S8).

Subgroup analyses

Gender stratification was performed for current tobacco use studies

(n = 6). These analyses repeated the patterns observed in the primary

analysis, with similar effect sizes and persistent heterogeneity across
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Odds ratio Odds ratio Cannabis use /Total Age
Study or Subgroup Weight 1V, Random, 95% CI IV, Random, 95% CI NEET Non-NEET range  Status
Identified NEET vs Non-NEET
S. Baggio 2015 40.2% 3.03[2.23, 4.12) - 59/292 344/4466  17-28  NEET
L. Rodwell 2018 26.6% 2.30[1.58, 3.35] —— 52/165 2481773 20-21 NEET
L. Shananhan 2021 8.2% 2.77[1.41,5.46] —— 14/35 196/1,118 20 NEET
CX. Gao 2023 24.9% 2.05[1.39, 3.03] —— 48/137 170/817 12-25 NEET
Total 100.0% 2.54 [2.09, 3.08] & 173/628 958/8,174

Test for overall effect: Z = 9.37 (P < 0.00001)
Heterogeneity: Tau? = 0.00; Chi*?=2.76, df =3 (P =0.43); I’= 0%

NEET-related subgroups vs Non-NEET

S. Legleye 2008 43.9% 1.36[1.01, 1.83]
AM. Arria 2012 4.0% 3.70[0.79, 17.30]
N.Neault 2012 7.4% 3.12[1.04, 9.36]
J. Homel 2014 8.0% 1.14[0.40, 3.28] —_—
R. El Haddad 2023 36.8% 2.03[1.41,2.92]
Total 100.0% 1.72[1.25, 2.36]

Test for overall effect: Z = 3.36 (P = 0.0008)
Heterogeneity: Tau* = 0.04; Chi* = 5.68, df = 4 (P = 0.22); I = 30%

All NEET vs Non-NEET 100.0% 2.14[1.68,2.71]

- 63/538 246/2,770  18-25  Unemp.
S 1012 131/228 15-25  Unemp.
26/61 5/26 18-30  Unemp.
E— 22/101 38/191 23-25 School Dropout
—a— 40/255 220/2618  18-30  Unemp. + OLF
@ 161/967 640/5,833
<& 334/1,595 1,598/14,007

Test for overall effect: Z = 6.25 (P < 0.00001) 01 02 05

Heterogeneity: Tau? = 0.06; Chi? = 16.90, df = 8 (P = 0.03); 1> = 53%

4

1 2 5 10

FIGURE 3 Meta-analysis of the prevalence of current cannabis use among young people with NEET status: studies with more weight (large
sample, low uncertainty) contribute more to the pooled OR. Abbreviations: OLF = out of labour force; NEET = not in employment, education or

training; Unemp. = unemployed.

Odds ratio Odds ratio CUD/Total Age
Study or Subgroup Weight 1V, Random, 95% CI IV, Random, 95% CI NEET Non-NEET range Status
B. Redonnet 2012 29.3% 169[0.78 , 3.68] 8/71 55/827 18 NEET
S. Goldman-Mellor 2016  34.3%  6.93 [4.45, 10.80] - 39/239 50/1,827 22-35 Unemp.
JA. De la Torre 2021 36.4% 1.95[1.55, 2.46) - 182/407 359/1,172 16-35 Unemp.
All NEET vs Non-NEET 100.0%  2.89 [0.42, 19.91] 229717 464/3,826
Test for overall effect: Z = 2.27 (P = 0.02) 0.01 01 1 10 100

Heterogeneity: Tau?= 0.58; Chi? = 25.73, df = 2 (P < 0.00001); I = 92%

FIGURE 4 Meta-analysis of the prevalence of cannabis use disorder among young people with NEET status: studies with more weight (large
sample, low uncertainty) contribute more to the pooled OR. Abbreviations: CUD = cannabis use disorder; OLF: out of labour force; NEET: not in

employment, education or training; Unemp.: unemployed.

the men and women subgroups (Appendix S8). Current cannabis use
and CUD could not be stratified by gender owing to insufficient data.
Comparison population stratification (students or employed) was
performed for current tobacco use studies (n = 10) and cannabis use
(n = 6). No significant association was observed for current tobacco

use among young people with NEET status compared with employed

youth (OR = 1.10, 95% Cl = 0.91-1.34, 12 = 92%), while a significant
association with reduced heterogeneity was found when compared
with students (OR = 3.05, 95% Cl = 2.31-4.03, 1% = 82%). For canna-
bis use, results remained significant for both comparison groups—for
students (OR =1.81, 95% Cl = 1.34-2.44, 12 =42%) and for the
employed (OR =1.67, 95% Cl=1.21-2.31, 12 = 41%)—with lower
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heterogeneity in the comparison between young people with NEET
status and employed youth. CUD could not be stratified by compari-
son group owing to insufficient data.

A combined analysis including both current cannabis use and
CUD categories was conducted. No significant differences were
observed (Appendix S8).

DISCUSSION

The meta-analyses on tobacco and cannabis use highlighted signifi-
cant associations between NEET status and the consumption of each
product. However, no significant association was found for CUD. Sub-
group analyses stratified by comparison group showed that young
people with NEET status have significantly higher current tobacco use
compared with students, but no significant difference when compared
with employed youth. The observed variation in the prevalence of
substance use across NEET profiles, ranging from 27% to 56% for cur-
rent tobacco use, underscores the importance of not considering
NEET youth as a homogenous population, with important implications
for prevention or care interventions.

The main findings, showing elevated substance use among NEET
individuals, align with previous evidence and support the hypothesis
of an association between NEET status and substance use, with sub-
stance use acting either as a cause or as a consequence of NEET sta-
tus [19, 20]. These findings should, however, be interpreted in light
of the broader policy context surrounding substance use over the
period covered by the included studies. Over the past two decades,
several countries in Europe, North America and more broadly across
the OECD have implemented increasingly comprehensive tobacco
control policies [40], rooted in the WHO Framework Convention on
Tobacco Control adopted in 2003 [41], including raising the minimum
sales age [42-44], smoking bans in public places, restrictions on
advertising and increased taxation on tobacco products [45-47].
These policies may have contributed to a significant decline in
tobacco use among adolescents and young adults in many high-
income countries. However, the literature highlights that this overall
decrease has not been evenly distributed across social groups. Socio-
economic inequalities in smoking persist, and in some cases have
widened, with young people from more disadvantaged backgrounds
remaining more likely to use tobacco than their more advantaged
peers [48-50]. Our findings corroborate this trend: NEET individuals
exhibit significantly higher tobacco use than their non-NEET counter-
parts, highlighting these inequalities and the need for tailored smok-
ing prevention and cessation interventions. In addition, recent policy
developments regarding cannabis, such as legalisation or decriminali-
sation in some countries, may also have influenced the patterns of
substance use among young people; however, current evidence does
not consistently indicate a clear effect on youth cannabis consump-
tion [51-53].

Taken together, these elements highlight the importance of con-
sidering both the socio-economic context and the policy environment

when interpreting trends in substance use among young people.

At the individual level, young people with NEET status face multi-
ple stressors, including economic precarity, uncertainty about their
future, and social stigmatisation, which may increase their susceptibil-
ity to substance use. Research demonstrates that youth with NEET
status are more likely to experience anxiety disorders, behavioural
problems or depression [25, 54]. In this context, substance use, espe-
cially of cannabis, may serve as a maladaptive coping strategy for
managing daily stress, escaping problems or regulating emotions
[55, 56]. On the other hand, cannabis use during adolescence and
early adulthood has been identified as a risk factor for developing psy-
chiatric disorders [57]. Structural factors further compound these
risks, as youth with NEET status often experience limited access to
healthcare services and social support networks [21, 58-60]. Given
the higher prevalence of substance use and mental health issues
among young people with NEET status compared with their employed
or student peers, and considering these access barriers, it highlights a
significant public health challenge for healthcare systems and
policymakers.

Our quantitative findings lack information on the motivations and
context of use among youth with NEET status. Understanding
motives for consumption is essential to consider prevention perspec-
tives. According to the Marijuana Motives Measure (MMM) devel-
oped by Simons et al., cannabis use responds to specific needs,
resulting in five types of motivations for consumption: coping (manag-
ing negative emotions); social (enhancing social interactions); confor-
mity (peer pressure and integration); enhancement (seeking positive
emotions); and expansion (of the mind) [61]. Cannabis use patterns
vary according to the underlying motivations, with coping-motivated
use typically occurring in more solitary contexts [62-64]. This may be
particularly prevalent in NEET youth, who experience greater mental
health challenges than their employed or student peers [21, 24]. Soli-
tary consumption is particularly concerning given its specific associ-
ated risks: it is linked to stronger coping motives [65] and is
prospectively associated with a greater likelihood of developing CUD,
even after controlling for quantity and frequency of use [66]. The ele-
vated risk may stem from the absence of social comparison—
individuals cannot gauge their consumption against peers, potentially
leading to more severe consequences [67].

In parallel, the socio-economic context also influences risk pro-
files. Adolescents from families of higher socio-economic status,
despite sometimes having similar consumption rates, generally benefit
from social and familial support (family supervision, access to care)
that reduces negative consequences compared with youth from disad-
vantaged backgrounds [68]. Young people with NEET status, who
often come from these disadvantaged backgrounds, present increased
vulnerability to the deleterious consequences of substance use,
regardless of the quantities consumed [69].

For young people with NEET status, these risk factors may be
compounded by their documented higher levels of social isolation [70],
which could potentially increase the likelihood of solitary use that
escapes the usual social control of family and peers. This combination
of socio-economic vulnerability and potential solitary use patterns

requires particular attention in prevention and intervention strategies.



TOBACCO AND CANNABIS USE AMONG NEET YOUTH

This meta-analysis revealed that young people with NEET status
had similar tobacco use rates to those of employed peers, but sig-
nificantly higher rates than students. These results are consistent
with existing literature linking lower educational attainment and
socio-economic status to increased smoking prevalence, both com-
mon among young people with NEET status [71-73]. The lower
prevalence of tobacco use among students may reflect multiple pro-
tective factors: structured environments with smoking restric-
tions [74]; greater access to university health services, including
prevention initiatives [75]; and, importantly, evolving social norms
that increasingly discourage tobacco use within academic set-
tings [76]. A recent longitudinal study demonstrated significant
increases in support for tobacco-free campus policies among univer-
sity students over time [76], with over 86% of students reporting
that smoking is discouraged among their peers in some university
contexts.

The absence of significant differences in tobacco use between
young people with NEET status and their employed peers could
reflect the fact that employed youth may work in blue-collar or ser-
vice sector jobs that typically require lower educational qualifications,
environments where the prevalence of tobacco use has been reported
as higher compared with white-collar or academic settings [77, 78].
The similar consumption rates, despite different financial capacities,
raise questions about access and affordability. While employed youth
have regular income to purchase tobacco, young people with NEET
status may access tobacco through alternative means, potentially
exposing them to less regulated and potentially more toxic products
obtained through informal networks [79].

Subgroup analyses by gender did not reveal significant differ-
ences in tobacco use among young people with NEET status, though
these results warrant cautious interpretation owing to the limited
number of available studies. This finding is particularly noteworthy
when contrasted with the general population, where gender differ-
ences in substance use patterns are well documented. Existing litera-
ture highlights that young men have higher tobacco use and overall
substance consumption than young women [39, 80]. For young peo-
ple with NEET status, the absence of significant gender differences
may suggest an equalisation of substance use risks across the genders.
In fact, unemployed youth of both genders were found to have higher
levels of tobacco use compared with same-age peers [81, 82]. Among
young women specifically, prolonged unemployment has been identi-
fied as a risk factor for developing tobacco use [83], and unemploy-
ment is also associated with smoking persistence and lower cessation
rates, partly because of reduced access to social and economic
resources compared with young men [84]. These factors have been
suggested to intensify the use of tobacco as a coping strategy for
managing the material and psychosocial stressors related to their
gender [84].

Regarding gender aspects of cannabis use, we were unable to
conduct analyses in subgroups owing to a lack of available data.
Recent research indicates that cannabis use is positively associated
with traditional masculine norms, where regular use among boys is

perceived as ‘cool’, while habitual use among girls is described as
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inappropriate [85-87]. Girls and women who use cannabis are there-
fore more likely to experience stigma and discrimination compared
with men, often being stereotyped as ‘rebellious’ or ‘irresponsi-
ble’ [88]. Pregnant women or mothers, a subgroup also present
among young people with NEET status, may be particularly affected
by gendered discrimination related to substance use according to the
broader literature. Evidence from general population studies suggests
that care provision for this group is frequently oriented towards foetal
or child health, which tends to reduce women to their reproductive
roles instead of acknowledging their own health and rights as equally
central, particularly in relation to the adverse effects of substance use
[86, 89]. However, whether these dynamics apply specifically to NEET
young women with family responsibilities remains to be examined
empirically.

Age also represents a critical factor in understanding tobacco
and cannabis use among young people with NEET status. The NEET
definition spans a broad age range [7, 15-28], encompassing individ-
uals facing very different developmental and social circumstances.
Under the age of 25 years, individuals are still undergoing brain
development, and substance use during this period has been shown
to be especially detrimental, with an increased risk of dependence
[90, 91]. Conversely, individuals aged over 25years and those
experiencing prolonged NEET status face elevated rates of anxiety
and depression symptoms, and longitudinal evidence suggests that
this is associated with a higher likelihood of persistent NEET status
over time [24, 92]. Although accounting for age seems, therefore,
crucial to understanding the differential impact of consumption pat-
terns and designing tailored interventions, meta-analyses conducted
within this study faced significant limitations in examining age-
specific trends, as many of the included studies used broad age cate-
gories (e.g. 10-year spans) and did not provide substance use data
disaggregated by age. Future research should explore age-specific
patterns and the transition from experimentation to regular use
among young people with NEET status to inform developmentally

appropriate interventions.

Comparison with existing literature

Compared with prior reviews [25, 26], this meta-analysis advances
the evidence base in three key ways. First, we broadened the inclu-
sion criteria beyond studies explicitly using the term ‘NEET’ to cap-
ture research examining youth populations meeting NEET criteria,
even when not labelled as such. This approach provides a more com-
prehensive synthesis of the literature and reduces the risk of exclud-
ing relevant studies based solely on terminology. Second, unlike prior
reviews that combined all non-NEET youth into a single comparison
group, we distinguished between different reference populations (stu-
dents vs employed youth). Our subgroup analyses demonstrate that
effect sizes differ meaningfully depending on the comparison groups.
Third, we established thresholds in substance use frequency and
impact, offering homogeneous patterns and allowing a more precise

interpretation of risk.
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Strengths and limitations

This meta-analysis provides the first comprehensive examination of
both tobacco and cannabis use across young people with NEET sta-
tus. While a previous systematic review has examined cannabis use in
this population [25], to our knowledge, no study has specifically inves-
tigated the association between tobacco use and NEET status or con-
sidered the different NEET profiles categorised by Eurofound. Key
strengths include a rigorous methodology that followed PRISMA and
MOOSE guidelines, a comprehensive search strategy across multiple
databases that encompassed both explicit NEET terminology and
related population descriptors, the inclusion of 25 studies involving
over 90 000 participants, and robust primary and sensitivity analyses.

However, some limitations must be acknowledged. The substan-
tial heterogeneity observed across studies (with 12 ranging from 53%
to 97%) reflects important methodological differences, varying popu-
lation characteristics and diverse geographical contexts that limit the
generalisability of the pooled estimates. Our reliance on crude odds
ratios, owing to heterogeneous adjustment factors across studies, pre-
vented controlling for potential confounding variables and limited our
ability to isolate independent associations between NEET status and
substance use. Additional methodological concerns include potential
measurement bias arising from self-reported assessments or question-
naires that focus solely on quantity, without accounting for patterns
of substance use. A further limitation is related to polysubstance use,
which remains insufficiently explored in the literature. In particular,
the concurrent use of tobacco and cannabis is relevant for youth, as
these substances frequently co-occur and may amplify risks beyond
those associated with single-substance use. [9, 10, 93].

Furthermore, studies examining young people with NEET status
generally provide limited information on group composition, failing to
capture the diversity of existing profiles and thereby constraining our
understanding of consumption dynamics within this heterogeneous
population. Although our search strategy captured NEET youth and
the subgroups defined by Eurofound, the available data did not allow
us to examine how substance use risk may vary within the NEET pop-
ulation according to additional socio-demographic factors, such as
gender, educational attainment or migratory background. This limita-
tion also raises concerns about selection bias, particularly the under-
representation of certain subgroups, such as homemakers, as well as
cross-cutting groups identified by Eurofound, including migrants and
people experiencing homelessness. Insufficient data also prevented
comprehensive analyses of CUD (only three studies), gender-stratified
analyses for cannabis outcomes, emergent substances (e.g. e-
cigarettes or nitrous oxide) and an examination of polysubstance use
patterns.

Although other smoked substances exist and could theoretically
be measured using similar frequency indicators, cannabis and tobacco
were the only substances with sufficient published studies to enable
meaningful meta-analysis. This choice has implications for interpreta-
tion: our findings cannot be generalized to other smoked substances
or substances measured through similar frequency indicators. The dis-

tinct profiles of other substances, their varying patterns of use among

NEET youth and potential differences in associated risk factors remain
areas for future research.

Beyond issues related to group composition, this review primarily
examines the prevalence of substance use among young people with
NEET status, with limited consideration of the underlying mediating
and moderating mechanisms that may help explain these associations.
Only one included study conducted mediation analyses, suggesting
that NEET status may mediate the relationship between adverse
childhood experiences and high levels of tobacco use [94]. Existing lit-
erature suggests that early-life contextual factors, such as low socio-
economic status [30], may operate as moderators in the relationship
between unemployment and substance use, while psychosocial fac-
tors, including emotional isolation, may act as mediators [95].

Despite these limitations, this meta-analysis provides robust evi-
dence for targeted prevention and intervention strategies. One
research perspective would be to assess the various dynamics of con-
sumption through more in-depth qualitative studies focusing on NEET
populations and specific contexts.

From a clinical and public health perspective, these findings
highlight the importance of specifically targeting young people with
NEET status within broader youth support frameworks. Universal
screening and preventive interventions for substance use should be
integrated into NEET-specific services, including employment sup-
port programmes, educational reintegration services and integrated
youth services, as part of comprehensive care approaches. Imple-
menting these interventions requires a more nuanced understand-
ing of consumption patterns, considering the diversity of NEET
profiles (e.g. short-term unemployed, long-term unemployed, re-
entrants, unavailable youth), as well as the direct involvement of
youths concerned, to design more relevant and effective actions
tailored to the specific needs and circumstances of each NEET sub-
group. Given the complex interplay between NEET status, social
circumstances and health behaviours, interventions should adopt
holistic strategies that simultaneously address socio-economic bar-
riers, educational opportunities and health needs specific to the
challenges faced by young people not in education, employment or
training.

CONCLUSION

This systematic review and meta-analyses highlight significantly
higher levels of tobacco and cannabis use among young people with
NEET status compared with their peers of the same age group, partic-
ularly when compared with students. The substantial variation in sub-
stance use prevalence across different NEET profiles underscores that
youth with NEET status represent a heterogeneous population requir-
ing differentiated prevention approaches rather than one-size-fits-all
interventions. This represents a significant public health concern,
given the socio-demographic vulnerabilities to which this population
is exposed, coupled with their documented higher levels of social iso-
lation and limited access to healthcare services and support networks.

Prevention should be considered part of a comprehensive and
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integrated approach to health, taking into account individual factors
as well as the collective and environmental factors that can be

addressed.
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