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Background
‘Inhalants’ have been associated with poorer mental health in
adolescence, but little is known of associations with specific
types of inhalants.

Aims
We aimed to investigate associations of using volatile sub-
stances, nitrous oxide and alkyl nitrates with mental health
problems in adolescence.

Method
We conducted a cross-sectional analysis using data from 13- to
14-year-old adolescents across England and Wales collected
between September 2019 and March 2020. Multilevel logistic
regression examined associations between lifetime use of vola-
tile substances, nitrous oxide and alkyl nitrateswith self-reported
symptoms of probable depression, anxiety, conduct disorder
and auditory hallucinations.

Results
Of the 6672 adolescents in the study, 5.1% reported use of
nitrous oxide, 4.9% volatile solvents and 0.1% alkyl nitrates. After
accounting for multiple testing, adolescents who had used
volatile solvents were significantly more likely to report probable
depressive (odds ratio = 4.59, 95% CI 3.58, 5.88), anxiety (odds
ratio = 3.47, 95% CI 2.72, 4.43) or conduct disorder (odds ratio =
7.52, 95% CI 5.80, 9.76) and auditory hallucinations (odds ratio =

5.35, 95% CI 4.00, 7.17) than those who had not. Nitrous oxide
use was significantly associated with probable depression and
conduct disorder but not anxiety disorder or auditory hallucina-
tions. Alkyl nitrate use was rare and not associated with mental
health outcomes. Adjustment for use of other inhalants, tobacco
and alcohol resulted in marked attenuation but socioeconomic
disadvantage had little effect.

Conclusion
To our knowledge, this study provides the first general popula-
tion evidence that volatile solvents and nitrous oxide are asso-
ciated with probable mental health disorders in adolescence.
These findings require replication, ideally with prospective
designs.
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Relevance statement

Inhalants are commercial products or chemicals that people inten-
tionally inhale vapours from to achieve intoxication. There are
three main types: volatile solvents (e.g. glues, solvents, petrol),
nitrous oxide and alkyl nitrates (i.e. ‘poppers’, including chemicals
such as amyl nitrite, pentyl nitrite and butyl nitrite). These inhalants
have different pharmacological properties, effects and contexts of use,
yet they are often grouped together.1 This grouping is a significant
barrier in estimating prevalence, characterising users and estimating
associations with health outcomes. For example, while all of these sub-
stances have intoxicating effects, alkyl nitrates have muscle-relaxing
physiological effects and thus their use is common in a sexual
context as well as for intoxication purposes.1 The available data on life-
time prevalence among adolescents suggest the following range in use
between regions: 18% use of ‘volatile solvents’ in Australia (7% past
month, 4% past week, 12–17 years old),2 2.6% use of volatile sub-
stances and nitrous oxide in the USA (1.9% in past 30 days, 13–14
years old)3 and 7.2% in Europe (lifetime use, 15–16 years old).4 The
European survey allowed countries to use different questions so it is
unclear which inhalants were included. The only prevalence data in
adolescents we could find that reported on each type of inhalant sep-
arately was from 11- to 15-year-olds in England, where 6.8% reported
use of volatile substances (2.4% past month), 3.0% nitrous oxide
(2.0% past month) and 0.6% (0.7% past month) alkyl nitrates.5

Inhalant use and adolescent mental health

Studies examining the association between combined inhalant use
and mental health outcomes in adolescents have reported mixed
results. In two convenience samples with US incarcerated
youth,6,7 inhalant use was associated with anxiety and depressive
symptoms.6 In the two prospective studies, inhalant use in 125
American Indian youth was associated with symptoms of conduct
disorder 4 years later,8 and in the largest study to date, the
Northern Finland Birth Cohort (n = 6542), a dose–response rela-
tionship was reported between inhalant use at 16 years old and an
increased risk of psychosis at 30 years old, after adjusting for
alcohol, tobacco and other illicit drug use.9

Volatile solvents, nitrous oxide and alkyl nitrate use and
adolescent mental health

Few studies have examined separate associations between volatile
solvents, nitrous oxide and alkyl nitrates and mental health out-
comes. In the four cross-sectional studies investigating volatile sol-
vents, use was associated with suicide, depressive symptoms,
weapon carrying and fighting in 354 14- to 20-year-olds attending
a US alternative school (aiming to prevent school dropout),10 symp-
toms of depression, anxiety and psychoticism in a study of 723 US
incarcerated youth (average age 15.5 years),11 psychological
distress in 47 15-year-olds in the UK criminal justice system12

and depressive and conduct problems (with weaker evidence for
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anxiety disorders) in 124 students aged 12–17 years in one north-
western Russian city.13 In the one study with US incarcerated
youth (n = 723), lifetime nitrous oxide and volatile substance use
was associated with symptoms of depression, anxiety and psycho-
ticism, compared to those who had never used, but there was little
evidence of associations with outcomes for young people who
only used nitrous oxide.11 We could not find any studies on alkyl
nitrate use and specific mental health symptoms but the US
2000–2001 National Household Surveys on Drug Abuse found
12- to 17-year-old lifetime users of alkyl nitrates were more likely
than non-users to report having used mental health services in
the past year.14

Methodological limitations of previous research

Nearly all research to date has focused on the association between
mental health problems and ‘inhalants’, with very few studies
separating out specific associations between mental health
problems and use of volatile substances, nitrous oxide and alkyl
nitrates. Existing studies have also tended to be either small
(thus likely lacking in statistical power), used convenience
samples with incarcerated adolescents (which might introduce
sampling bias)15 and not analysed volatile substance, nitrous
oxide and alkyl nitrates use in the same sample (increasing
concerns about specific effects and confounding). As far as we
are aware, there have been no studies that have compared the
association between volatile solvent, nitrous oxide and alkyl
nitrate use with the risk of probable mental health disorders in a
general adolescent population sample.

Aims

To address these limitations, we aimed to: (a) describe the preva-
lence of nitrous oxide, volatile solvents and alkyl nitrates use
among a population of UK adolescents; (b) describe the character-
istics of participants reporting nitrous oxide, volatile solvents and
alkyl nitrates use; (c) explore associations between the use of
nitrous oxide, volatile solvents and alkyl nitrates with symptoms
from a range of mental health disorders.

Method

Study population

These data arise from baseline assessments within a randomised
controlled trial in the west of England and south Wales between
September 2019 and March 2020. Secondary schools (excluding
private schools, special schools, pupil referral units and schools
that received the trial intervention during piloting) were randomly
sampled and questionnaires self-completed before allocation. For
this reason, the sample cannot be considered nationally representa-
tive; further details of the recruitment and sampling strategy are
available elsewhere.16 Of the 311 schools within the study areas,
244 (78.5%) met the eligibility criteria. A stratified random
sample of these eligible schools was invited to participate.
Stratification variables were the percentage of students entitled to
free school meals, an index of parental socioeconomic disadvantage
(above versus below the median of schools recruited) and country
(England versus Wales). Questionnaires were completed by year-
nine students (aged 13–14 years) in schools, with the assistance of
fieldworkers. Data were collected before random allocation of
schools. The authors assert that all procedures contributing to this
work comply with the ethical standards of the relevant national
and institutional committees on human experimentation and with
the Helsinki Declaration of 1975, as revised in 2008. Ethical
approval for the study was obtained from Cardiff University’s

School of Social Sciences Ethics Committee (SREC/3342). An opt-
out consent process was used with parents/carers and students pro-
vided written opt-in consent.

This manuscript adheres to the STROBE reporting guidelines
(see Supplementary material available at https://doi.org/10.1192/
bjp.2024.128).17

Exposure

Participants were asked whether they have ever tried ‘Nitrous Oxide
(also called: laughing gas, balloons, hippie crack). Please don’t
include any times you were offered it by a dentist or doctor’, volatile
solvents described as ‘Inhaling or sniffing glues, gases, aerosols to
get “high” (includes lighter refills, solvents, petrol, butane)’, and
alkyl nitrates described as ‘Poppers (also called: amyl nitrite,
liquid gold)’, with the response options of ‘Yes I have tried’ and
‘No I have not tried’.

Outcomes

Participants were asked to complete scales that assessed symptoms
of three mental health disorders and auditory hallucinations. For
each scale, we indicate the ‘probable’ presence of a disorder where
a validated cut-off was exceeded.

Probable depressive disorder

Participants completed the 13-item Short Mood and Feelings
Questionnaire, which assesses depressive symptoms in children
and adolescents over the past 2 weeks.18 We applied the ≥12 cut-
off point to indicate a disorder.18

Probable anxiety disorder

Participants completed the seven-item Generalised Anxiety
Disorder (GAD-7) scale, which assesses anxiety symptoms over
the past 2 weeks.19 We applied the ≥10 cut-off point considered
indicative of a disorder.19

Auditory hallucinations

Auditory hallucinations were self-reported using questions from the
World Health Organization Composite International Diagnostic
Interview.20

Probable conduct disorder

The six-item Oregon Adolescent Depression Project Conduct
Disorder Screener was completed by participants.21 We applied
the ≥9 cut-off point as indicative of a disorder.21

Covariates

Gender identity was self-reported and categorised as boy, girl or a
gender minority (transboy, transgirl, non-binary (neither male or
female), unsure/questioning, other, prefer not to say). Participants
also reported their age (years), ethnicity (‘Black and minority
ethnic’, comprising: ‘Asian or Asian British’, ‘Black or Black
British’ and ‘Mixed/multiple ethnic backgrounds’, and ‘White’,
comprising: ‘White British’ and ‘White not British’), socioeconomic
disadvantage (whether any adults they lived with were employed, a
single-item on free-school-meal entitlement22,23) weekly smoking
status (at least one cigarette a week) and consumption of a whole
alcoholic drink in the past 30 days.

Statistical analysis

To describe the young people who reported using nitrous oxide,
volatile solvents and alkyl nitrates, we compared the demographic
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characteristics, socioeconomic disadvantage, weekly smoking status
and the use of alcohol in the past 30 days to those not using these
substances, using separate multilevel univariable logistic regression
models. The associations between use of nitrous oxide, volatile sol-
vents and alkyl nitrates and mental health outcomes were analysed
using univariable and multivariable multilevel logistic regression
models (students nested within schools). Three separate multivari-
able logistic regression models were performed for the association
between the reported use with each outcome, compared to never
having used, to examine the potential confounding effects of:
(a) adjustment for the other inhalants (e.g. for nitrous oxide, we
adjusted for use of volatile solvents and alkyl nitrates), (b) adjusted
as in model 1, with inclusion of gender identity, age, ethnicity and
socioeconomic disadvantage, and (c) adjusted as in model 2 with
tobacco and alcohol use. All results are presented as odds ratios
with 95% CIs. To reduce the risk of generating spurious findings
due to multiple testing, the threshold for significance for the
comparison was Bonferroni-adjusted to P < 0.001 (P = 0.05/48).
Sensitivity analyses were conducted after excluding participants
with any missing data and applying inverse-probability weighting
by a propensity score (Supplementary Tables 2 and 3). Analyses
were performed in Stata version 17.0 (Stata Corp LLC, College
Station, Texas; see https://www.stata.com/stata17/). The analyses
were not pre-registered and therefore the results should be consid-
ered exploratory.

Missing data and imputation

Missing data per variable ranged from 1.0 to 11.4% (Supplementary
Table 1). Missing data in all variables (exposures, outcomes, and
covariates) were addressed through multiple imputation using
chained equations including all variables as predictors. Estimates
were obtained by pooling results across 20 imputed data-sets,
using the Rubin rules, and assessment of Monte Carlo errors sug-
gested this was a suitable number of imputations.24

Results

Of 7077 eligible year-9 students (aged 13–14 years), 6672 partici-
pated (94.3% response) with 5.1% reporting use of nitrous oxide,
4.9% volatile solvents and 0.1% alkyl nitrates. Use of nitrous oxide
was more common in participants who were Black and minority
ethnic (7.0 v. 4.8%), were entitled to free school meals (7.8 v.
4.6%), lived with no adults in employment (10.3 v. 4.8%), were
weekly cigarette smokers (35.9 v. 4.6%) and had consumed
alcohol in the past 30 days (9.0 v. 2.6%). Use of volatile solvents
was more common in those who identified as a gender minority
or girl (13.4 v. 5.2 (girl) and 4.2% (boy)), were entitled to free
school meals (7.4 v. 4.2%), lived with no employed adults (8.9 v.
4.6%), were weekly cigarette smokers (42.9 v. 4.3%) and had con-
sumed alcohol in the past 30 days (10.6 v. 1.3%). The characteristics
of alkyl nitrate users were very similar to those for volatile solvents
(Table 1).

The prevalence of probable depressive disorder was 22.6% (95%
CI, 21.6–23.7), anxiety disorder 19.9% (95%CI, 18.9–20.9), auditory
hallucination 17.5% (95% CI, 16.5–18.6) and conduct disorder
22.1% (95% CI, 21.1–23.2). There was a significant unadjusted asso-
ciation between the use of nitrous oxide with probable depressive
disorder (OR, 2.87; 95% CI, 2.27–3.63), anxiety disorder (2.57;
95% CI, 2.03–3.27), auditory hallucinations (5.18; 95% CI,
4.00–6.69) and conduct disorder (2.97; 95% CI, 2.21–3.98)
(Table 2). There was also a significant unadjusted association
between the use of volatile solvents with probable depressive
disorder (OR, 4.59; 95% CI, 3.58–5.88), anxiety disorder (3.47;

95% CI, 2.72–4.43), auditory hallucination (5.35; 95% CI, 4.00–7.17)
and conduct disorder (7.52; 95% CI, 5.80–9.76). Those who
reported using alkyl nitrates reported symptoms consistent with
probable anxiety disorder (7.79; 95% CI, 3.20–18.97), auditory hal-
lucinations (14.29; 95% CI, 4.50–45.33) and conduct disorder
(17.95; 95% CI, 6.08–53.04) with weaker evidence of an association
with depressive symptoms (3.20; 95% CI, 1.38–7.42). Mutual adjust-
ment which included all three inhalants markedly reduced associa-
tions, with those for alkyl nitrates virtually eliminated. There was
little evidence of attenuation of these associations after adjustment
for sociodemographic factors. Associations were further reduced
after additional adjustment for tobacco and alcohol use. Nitrous
oxide remained significantly associated with probable depressive
and conduct disorder but not with probable anxiety or auditory hal-
lucinations. Participants reporting use of volatile substances
remained around 2–3 times more likely to report a probable dis-
order or an auditory hallucination compared to their peers who
reported no use (Table 2).

In the data-sets where there were no missing data, the CIs for
estimates overlapped with those from the main results using
imputed data, indicating there were no meaningful differences
(Supplementary Table 2). There was little difference between the
estimates from the multivariable and propensity-score model
(Supplementary Table 3).

Discussion

Main findings

In a general population sample of 13- to 14-year-olds in the UK we
found a strong association between individuals using nitrous oxide
and volatile solvents and mental health symptoms consistent with a
probable depressive disorder, anxiety disorder, auditory hallucina-
tions and conduct disorder. Alkyl nitrate exposure was rare, at
0.1%. The associations for nitrous oxide and alkyl nitrates were
largely explained by differences in the use of other inhalants and
tobacco and alcohol use. In contrast, use of volatile substances
was consistently associated with all probable mental health disor-
ders even after adjusting for these factors. To our knowledge, the
present study gives the first user profiles for nitrous oxide, volatile
solvents and alkyl nitrate users in early adolescence, indicating
that use was more common among young people who report
being a weekly cigarette smoker, have used alcohol in the past 30
days or who live with unemployed parents or with a relatively low
income. Use of volatile substances and alkyl nitrate, but not
nitrous oxide, was more common in young people identifying as a
gender minority than boy or girl.

Comparison with previous findings

Our findings replicate the demographic patterning from previous
studies that report on a combined exposure of inhalants in that
we found users were more likely to have a lower household
income,8,25 report alcohol and tobacco use,7,8,10 but our findings
extend this research to show specific patterns of use of volatile sub-
stances and alkyl nitrate use according to gender identity. We found
alkyl nitrate use was around six times more common in young
people identifying as a gender minority than boy or girl. This
pattern of use may be related to gender minority young people
also being more likely to identify as homosexual or bisexual,26 as
there is well documented higher prevalence of alkyl nitrates use
among men who have sex with men than heterosexual men.27

Given the age of the population studied being below the age of
consent, future research is required to further understand this
pattern of use and inform harm-reduction practices.

Volatile substances, nitrous oxide and alkyl nitrate and adolescent mental health
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Volatile solvent use was associated with all the mental health
disorders assessed. Four small US10,11 and UK12 cross-sectional
studies with incarcerated youth and one general population
Russian study13 found volatile solvent users were more likely to
report symptoms of anxiety and depression.7,10,12 The present
results extend this literature to demonstrate an association between
volatile substances and negative mental health outcomes at an
earlier age than has previously been shown and in a general popula-
tion sample. Analyses did not show attenuation of these
associations after adjustment for socioeconomic disadvantage. This

contrasts previous studies showing higher use in American Indian
youths living in reserves with poor access to schooling compared to
American Indians living in other areas with better access.28

Nitrous oxide was associated with a significant increased risk of
reported symptoms of probable depression and conduct disorder
but not anxiety disorder or auditory hallucinations. In an inter-
national study of nitrous oxide use with a self-selecting general
population sample,29 hallucinations were the most commonly
reported adverse effect, with 27.8% of the sample reporting experi-
encing these in the past 12 months. However, the study did not

Table 1 Association between lifetime nitrous oxide, volatile solvent and alkyl nitrate use and participant characteristics (n = 6672)

Nitrous oxide, % Volatile solvent, % Alkyl nitrates, %

Characteristic
Never

(n = 6332)a
Used

(n = 340) P-valueb
Never

(n = 6345)
Used

(n = 327) P-valueb
Never

(n = 6645)
Used
(n = 27) P-valueb

Gender identity
Boy 95.0 5.0 95.8 4.2 99.7 0.3
Girl 95.1 4.9 0.86 94.8 5.2 0.05 99.6 0.4 0.64
Gender Minorityc 92.2 7.8 0.16 86.6 13.4 <0.001 97.6 2.4 0.002

Ethnicity
White 95.2 4.8 95.3 4.7 99.7 0.3
Black and minority
ethnic

93.0 7.0 0.005 93.8 6.2 0.07 98.4 1.4 0.003

Entitled to free school meals
Yes 93.0 7.0 92.6 7.4 99.1 0.9
No 95.4 4.6 0.01 95.8 4.2 <0.001 99.7 0.3 0.02
Don’t know 92.0 8.0 0.001 92.0 8.0 <0.001 99.1 0.9 0.02

Parent(s) unemployment
Unemployed 89.7 10.3 91.1 8.9 99.0 1.0
Employed 95.2 4.8 <0.001 95.4 4.6 <0.001 99.6 0.4 0.10

Weekly cigarette smoking
Not smoked 95.4 4.6 95.7 4.3 99.7 0.3
Smoked 64.1 35.9 <0.001 57.1 42.9 <0.001 90.5 9.5 <0.001

Alcohol in past 30 days
Not consumed 97.4 2.6 98.7 1.3 99.9 0.1
Consumed 91.0 9.0 <0.001 89.4 10.6 <0.001 99.1 0.9 <0.001

a. All numbers estimated from imputed proportions.
b. Determined by logistic regression.
c. Gender minority comprised: transboy, transgirl, non-binary (neither male or female), unsure/questioning and other.

Table 2 Odds ratio (95% CI) for association between nitrous oxide, volatile solvents and alkyl nitrates with probable depressive disorder, generalised
anxiety disorder, conduct disorder and auditory hallucinations (n = 6672)a

Lifetime exposure Unadjusted
Adjustment for other
exposures (model 1)

Adjusted for sociodemographic
factors (model 2)b

Adjusted for tobacco and alcohol
use (model 3)c

Probable depressive disorder
Nitrous oxide 2.87 (2.27, 3.63)*** 1.96 (1.51, 2.54)*** 2.18 (1.66, 2.87)*** 1.77 (1.33, 2.38)***
Volatile solvents 4.59 (3.58, 5.88)*** 3.81 (2.92, 4.97)*** 3.79 (2.86, 5.02)*** 2.55 (1.90, 3.42)***
Alkyl nitrates 3.20 (1.38, 7.42) 0.86 (0.34, 2.16) 0.70 (0.26, 1.88) 0.48 (0.18, 1.34)

Probable generalised anxiety disorder
Nitrous oxide 2.57 (2.03, 3.27)*** 1.77 (1.36, 2.31)*** 1.91 (1.44, 2.52)*** 1.59 (1.19, 2.52)
Volatile solvents 3.47 (2.72, 4.43)*** 2.76 (2.12, 3.59)*** 2.60 (1.96, 3.43)*** 1.83 (1.37, 2.45)***
Alkyl nitrates 7.79 (3.20, 18.97)*** 2.91 (1.14, 7.44) 2.74 (1.00, 7.52) 2.10 (0.74, 5.90)

Auditory hallucinationd

Nitrous oxide 2.97 (2.21, 3.98)*** 1.81 (1.30, 2.52)*** 1.76 (1.26, 2.47)*** 1.50 (1.07, 2.11)
Volatile solvents 5.35 (4.00, 7.17)*** 4.23 (3.10, 5.79)*** 3.82 (2.77, 5.25)*** 2.68 (1.92, 3.73)***
Alkyl nitrates 14.29 (4.50, 45.33)*** 4.02 (1.19, 13.60) 3.58 (1.01, 12.58) 2.79 (0.80, 9.78)

Conduct disorder
Nitrous oxide 5.18 (4.00, 6.69)*** 3.28 (2.47, 4.36)*** 3.23 (2.43, 4.30)*** 2.51 (1.85, 3.40)***
Volatile solvents 7.52 (5.80, 9.76)*** 5.35 (4.06, 7.05)*** 5.28 (4.00, 6.98)*** 3.14 (2.33, 4.25)***
Alkyl nitrates 17.95 (6.08, 53.04)*** 3.99 (1.20, 13.31) 3.74 (1.10, 12.81) 2.06 (0.62, 6.79)

a. All results estimated from imputed data. Multivariable model adjustment is incremental and additive (i.e. model 3 includes the variables frommodels 1 and 2 plus the tobacco and alcohol
variables).
b. Sociodemographic factors comprised: gender identity, ethnicity, free-school-meal entitlement and living with an employed parent.
c. Tobacco use assessed as weekly cigarette smoking and alcohol assessed as consuming alcohol in the past 30 days.
d. Analytical n = 4813 as excludes students who responded that they preferred not to say or didn’t know whether they had hallucinated.
*** Statistically significant under a Bonferroni-corrected P < 0.001 for 48 comparisons.
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report on an adolescent sample nor provide further information on
types of hallucinations. One small convenience sample of US incar-
cerated youth (n = 723) reported an unadjusted association between
lifetime nitrous oxide and volatile substance use and symptoms of
depression, anxiety and psychoticism compared to those who had
never used, but little evidence of an association with mental
health outcomes in the group that only used nitrous oxide.11 This
study did, however, include 87% males, with 42.3% currently pre-
scribed psychotropic medication, and only 4% (n = 11) of partici-
pants reported sole nitrous oxide use, suggesting analyses were
likely to be underpowered with limited generalisability to the
wider general population of young people.

Alkyl nitrate use was not associated with mental health out-
comes in our analysis, with only 0.1% of students reporting using
alkyl nitrates. The only other estimates of prevalence in the litera-
ture come from the 2000–2001 National Household Surveys on
Drug Abuse,14 in which 1.5% of 12- to 17-year-olds reported life-
time use. Aside from reviews of case reports of poppers maculopa-
thy30 and methemoglobinemia27 associated with chronic use, there
is very little research on alkyl nitrate use and physical or mental
health outcomes. We could find no prior research on alkyl nitrates
and mental health outcomes in adolescents.

Limitations

This study has some limitations. First, the cross-sectional design of
the study means we cannot establish whether the associations
reported are causal, or rule out reverse causality. It is possible that
young people with existing mental health problems choose to use
volatile solvents or nitrous oxide as a form of self-medication. It is
conceivable that young people may do this, as emerging evidence
indicates nitrous oxide may be an effective treatment for depressive
disorders.31 Second, we cannot be certain that participants are cor-
rectly reporting the type of inhalant they used. We have attempted
to mitigate this limitation by expanding descriptions of each inhal-
ant and including street names. Third, an alternative to a causal
explanation is that these associations are brought about by con-
founding, whereby both volatile substance use and probable
mental health disorder share common antecedents such as exposure
to adverse childhood experiences.32 Fourth, alkyl nitrates had low
prevalence, and associations with outcomes had wide CIs, indicat-
ing there is a need for much larger studies. Finally, while analyses
showed that use of all substances was more common among those
who reported weekly cigarette smoking; the question used to
measure this did not explicitly include or exclude e-cigarette use.

Implications

Using data from a general population sample in the UK, we found
that reports of volatile substance use were associated with an
increased risk of three probable mental health disorders and audi-
tory hallucinations. General population studies are useful in esti-
mating associations at the population level and can be crucial for
informing policy-makers and clinical service providers. Our find-
ings signal to clinicians, educators and policy-makers that there is
a need for education on the use of volatile substances among
young people as a marker of an increased risk of mental health pro-
blems. Given volatile substances are one of the most frequently used
illicit drugs in adolescence, these results provide psychiatrists with
evidence for informed discussions with people about their use of
these substances. Further prospective evidence is required, ideally
with large samples, into the effects of specific inhalants on probable
mental health disorders and exploration of the impact of chronic use
as well as lifetime use.
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