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Substance use in young people 1

The increasing global health priority of substance use in 
young people
Louisa Degenhardt, Emily Stockings, George Patton, Wayne D Hall, Michael Lynskey

Substance use in young people (aged 10–24 years) might disrupt key periods of transition that occur as the adolescent 
brain undergoes cognitive and emotional development, and key psychosocial transitions are made. Adolescence is the 
peak time for initiation of substance use, with tobacco and alcohol usually preceding the use of illicit drugs. Substantial 
variation is noted between countries in the levels, types, and sequences of substance use in young people, indicating 
that a young person’s use of substances depends on their social context, drug availability, and their personal 
characteristics. The Global Burden of Disease (GBD) 2013 study suggests that the burden attributable to substance use 
increases substantially in adolescence and young adulthood. In young men aged 20–24 years, alcohol and illicit 
substance use are responsible for 14% of total health burden. Alcohol causes most health burden in eastern Europe, 
and illicit drug burden is higher in the USA, Canada, Australia, New Zealand, and western Europe. Large gaps exist in 
epidemiological data about the extent of drug use worldwide and much of what we know about the natural history of 
substance use comes from cohort studies in high-income countries undertaken decades ago, which hinders eff ective 
global policy responses. In view of the global epidemiological transitions from diseases of poverty to non-communicable 
diseases, the burden of disease and health risks among adolescents and young adults is likely to change substantially, 
in ways that will no doubt see substance use playing an increasingly large part.

Introduction
Diff erent cultures have used diff erent substances to 
experience their intoxicating, euphoric, disinhibiting, or 
relaxing eff ects for thousands of years. Until industria-
lisation for production of beer and spirits, mostly in the 
mid to late 18th century in Europe, use of substances was 
constrained by their restricted and often seasonal 
availability. Nowadays, alcohol and tobacco are legally 
and readily available to adults in most countries. These 
are typically not legally available to young people below a 
specifi c age; however, the minimum ages and the extent 
to which they are enforced varies substantially across 
countries.1 Illicit drugs are defi ned as those drugs whose 
non-medical use has been prohibited by international 
drug control treaties because of the belief that they pose 
an unacceptable risk to the health of adult users.2,3 These 
include plant-based substances (eg, heroin, cocaine, 
and cannabis) and synthetic substances, such as 
amphetamine-type stimulants and pharmaceutical 
opioids (eg, oxycodone, buprenorphine, and methadone). 
In this Series paper we focus on use of alcohol, tobacco, 
and illicit drugs (panel 1).

Substance use in young people (defi ned in this paper as 
aged 10–24 years; panel 1) has been the cause of increasing 
concern to parents, friends, communities, and policy 
makers. This concern underlines the fact that adolescence 
and early adulthood are key periods of transition. 
Substantial changes occur in the adolescent brain, 
including great cognitive and emotional development.8 
Some have suggested that this period might, in itself, be a 
crucial time of susceptibility for the development of 
substance dependence.9 This period is also one in which 
key psychosocial transitions are typically made: completing 

education, transitioning to employment, forming sexual 
relationships, and transitioning to marriage and 
parenthood. Use of substances during these years is of 
concern to the extent that it might impair these transitions.10

Increasing attention has been given to substance use 
in young people across communities, countries, and 
global organisations. Young people were particularly 
noted in WHO’s global strategy on alcohol,11 which was 
endorsed in 2010 by consensus at the 63rd session of the 
World Health Assembly (Geneva, May 17–21). WHO’s 
Framework Convention on Tobacco Control,12 which has 
168 signatories, noted that access to tobacco by young 
people was an issue. For both the alcohol and tobacco 
strategies, numerous policy levers are available to prevent 
and reduce use and harms, the strongest of which 
involves legislation to restrict the availability, use, and 
sales of these substances.1 However, there is concern that 
low-income and middle-income countries do not have the 
capacity to implement these13 in the face of promotional 
activities by the alcohol and tobacco industries.

In April, 2016, the UN General Assembly will convene 
a Special Session to review progress made against the 
2009 Political Declaration and Plan of Action14 to address 
illicit drug use and harms globally. A particular focus will 
be upon young people. The policy levers available for 
illicit substances are much more restricted than for 
alcohol and tobacco since their non-medical use is illegal. 
UN Member States’ eff orts are often centred upon 
policing supply and consumption, whereas eff orts to 
reduce demand for illicit substances typically focus upon 
prevention. There is less focus on harm reduction and 
treatment of illicit substance use and dependence in 
young people.

http://crossmark.crossref.org/dialog/?doi=10.1016/S2215-0366(15)00508-8&domain=pdf
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This is the fi rst in a Series of three papers that 
discusses substance use in young people. We will 
present data about the epidemiology of substance use 
and health burden in young people; discuss key issues 
associated with substance use in young people, 
particularly the stage in the life course for patterns of 

substance use, persistence of use and progression to 
dependent use, and diff erences in use between sexes; 
identify several at-risk populations of young people; 
and discuss emerging trends in the availability, contexts 
of use, and resulting eff ects of substance use in young 
people.

Panel 1: Defi nitions

Adolescent: people aged 10–19 years (according to UNICEF, 
WHO, and UN Population Fund [UNFPA]).*

Young people: people aged 10–24 years (according to UNICEF, 
WHO, and UNFPA).*

Youth: people aged 15–24 years (by UNICEF, WHO, UNFPA, and 
UN Secretariat), or 15–32 years (by UN Habitat [youth fund]).*

Child: people aged <18 years (UNICEF, on the basis of the 
Convention on Rights of the Child).*

Alcohol: a psychoactive substance that has both intoxicating 
and relaxing eff ects. It has been used widely in many cultures for 
thousands of years.

Tobacco: a green leafy plant, the leaves of which are dried, 
ground, and used in various ways. The most common use is via 
smoking in a cigarette, but it can also be smoked in a pipe or 
cigar, chewed, or sniff ed (called snuff  or snus). There are 
thousands of chemicals in cigarettes. Inhibition of monoamine 
oxidase activity by compounds in tobacco smoke has been 
suggested to combine with nicotine (thought to be the most 
important compound for psychoactive eff ects) to increase the 
addictive properties of smoking.4

Cannabis: a generic term for preparations (eg, marijuana, 
hashish, and hash oil) derived from the Cannabis sativa plant, 
which contain many cannabinoids. Tetrahydrocannabinol is 
thought to be mainly responsible for the psychoactive eff ects of 
cannabis, producing euphoria and relaxation, heightening the 
senses, and increasing sociability.

Amphetamine-type stimulants: synthetic sympathomimetic 
amines with powerful stimulant eff ects on the CNS. The most 
common types used are methamphetamine, amphetamine, and 
methylenedioxymethamphetamine.

Cocaine: an alkaloid derived from the coca plant that is a 
powerful CNS stimulant.

Opioids: derivatives from the opium poppy (eg, heroin and 
morphine) and their synthetic analogues (eg, oxycodone, 
methadone, and fentanyl). Opioids relieve pain and produce a 
feeling of euphoria.

Novel psychoactive substances or so-called legal highs: many 
diff erent kinds of substances that include a range of stimulants 
(ie, cathinones or piperazines, which are usually in powder or 
tablet form) and synthetic cannabinoids (which are usually 
smoked). These are receiving increased attention but are used 
much less often than are other illicit substances.

Lifetime use: use at least once in a person’s lifetime. Most 
commonly measured in community and school surveys of 
young people; does not provide information about recency of 
use or any features of risky use for young persons (eg, 
frequency, amount, or route of administration).

Past year use: use at least once in the past year; in younger age 
groups, this is very similar to lifetime use.

Past month use: use at least once in the past month; indication 
of use that is likely to be more regular, and very recent.

Injecting drug use: consumption of drugs via injection (typically 
intravenous). Injection of drugs by a young person places them 
at high risk of problematic use and the transmission of HIV and 
hepatitis C virus.

Binge use (or heavy episodic use): can refer to consumption of 
a specifi c number of standard alcoholic drinks (eg, ≥5 drinks 
containing 10 g of alcohol) or a large amount of a substance; or 
can refer to sustained use of a substance during a period of time 
(eg, 24–48 h). Is a measure that assesses large amounts of 
substances used on single occasions that identify young people 
at higher risk of experiencing harms of intoxication (eg, injury 
and assault).

Heavy use: either large use in a specifi c use episode, or frequent 
use. Often used interchangeably with regular use, typically use is 
at least once a week or every day.

Problem use: use identifi ed as associated with experience of 
problems (eg, interpersonal problems) without reaching a 
diagnostic threshold. However, the word “problem” can be taken 
to mean diff erent things to diff erent people.

Dependent use: frequent use of a substance resulting in 
impaired control over substance use, as shown by a strong 
desire to take the substance; impaired control over use; 
tolerance to eff ects and withdrawal syndrome on ceasing or 
reducing use; and continued use despite social and health 
diffi  culties. Criteria to defi ne dependent use are largely 
developed from adults,5 some criteria might not be 
particularly strong indicators of problems (eg, development 
of tolerance to the eff ects of alcohol with increasing exposure 
might be expected5). In studies of substance use disorders in 
young people, issues have been identifi ed with respect to use 
of standardised interviews developed for adults.6

*Information from the UN Department of Economic and Social Aff airs.7 
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What is the extent of substance use in young 
people?
When does substance use begin?
Adolescence is the peak period during which 
substance use first occurs. This finding is consistently 
reported in surveys of drug use in young people and 
young adults. Levels and frequency of use begin to 
increase in mid-adolescence and peak in very early 
adulthood, as reported in long-running US cohorts.15

The age of onset in prospective cohorts is similar in 
high-income countries.16 Figure 1 shows the age-of-onset 
curves for use of substance use in people using specifi c 
substances in the World Mental Health Surveys (WMHS), 
cross-nationally.16 Among those who have used 
substances, the age-of-onset curves were strikingly 
similar across countries. For alcohol, median age of onset 
was 16–19 years for all countries, except South Africa 
(20 years), and the same age for tobacco in all countries, 

Figure 1: Age of onset of substance use by people who had used each substance, by country
Reproduced from Degenhardt and colleagues,16 by permission of Degenhardt and colleagues. If lines are not presented for an individual country, either no assessment 
was done for the age of onset of that substance, or fewer than 30 people reported having used the substance.
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except Nigeria (21 years) and China (20 years). Median 
age of onset of illicit substance use was slightly older in 
all countries (cannabis median age of onset 18–19 years; 
cocaine median age of onset 21–24 years).16

The age range for initiation was also consistent across 
countries in the WMHS.16 Half of people who had ever 
used alcohol began between ages of 14 years and 21 years. 
The IQR of age-of-onset distributions was typically 
15–21 years for tobacco, 16–22 years for cannabis, and 
19–28 years for cocaine.

Many policy makers have argued that delaying the onset 
of substance use is important to reduce the risk of 
developing problematic use of that substance later in life.17 
However, in 2014 a systematic review18 reported an absence 

of high quality prospective research on alcohol. Only fi ve 
prospective cohort studies, undertaken in the USA and 
Norway, met the review’s inclusion criteria, and their 
fi ndings were mixed on associations between age of onset 
of alcohol use and later problematic alcohol use.18 Studies 
that did note an association typically reported elimination or 
substantial attenuation of the association once confounding 
factors were included.18 Delaying of the age of onset might 
still be an important strategy to reduce risks associated with 
acute intoxication and other health and social harms 
associated with early-onset alcohol consumption.10

Is there a consistent order in initiation of substance use?
Studies in countries with quite high prevalence of 
cannabis use have often reported a typical temporal order 
of drug initiation: alcohol and tobacco fi rst, followed by 
cannabis and then other illicit drugs. Early initiators and 
regular users of any of these drugs are most likely to 
progress to use the next drug in the sequence. This 
pattern, which persists after control for confounders,19–21 
has led to some drugs being labelled so-called gateway 
drugs (eg, cannabis as a gateway drug for the use of other 
illicit drugs). However, this pattern is not consistent 
across all countries.22 Use of other illicit drugs is more 
common than cannabis in some countries (eg, Japan), 
and the association between initiation of alcohol, tobacco, 
cannabis, and other illicit drug use is stronger in some 
countries (eg, the USA) than others (eg, the Netherlands).22

These variations in patterns of drug use initiation 
between countries and cultures suggest that a young 
person’s entry into illicit drug use might be representative 
of their social context, illicit drug availability, and their 
personal characteristics and social settings that facilitate 
or deter drug use. This conclusion is supported by the 
range of social and contextual factors associated with the 
initiation of substance use (table 1).

Geographical variation
Figure 2 presents the latest data reported by UN agencies 
that monitor tobacco, alcohol, and cannabis use by young 
people (WHO25,26,51 and the UN Offi  ce on Drugs and 
Crime;27 appendix). Substantial cross-national variation is 
visible in the levels of substance use reported by UN 
Member States (fi gure 2). Tobacco use is most common in 
western Europe and African countries; levels of past year 
alcohol use and of recent heavy episodic alcohol use are 
high in eastern Europe, Australasia, western Europe, and 
North America; and lifetime cannabis use is high in 
Australasia, North America, and several countries in 
western Europe.

Large subnational variations are shown in substance 
use, particularly of illicit drugs where availability is often 
concentrated in large cities. Even in particular geographical 
areas, substantial variations are noted in levels of use 
in young people who diff er by sociodemographical 
characteristics that increase or decrease their risk of 
substance use (table 1).

See Online for appendix

Association

Contextual factors

Laws and taxation23–26 ↓*

Availability23,27–30 ↑

Positive norms about substance use23,31 ↑

Fixed markers of risk

Structural

Low socioeconomic status23,32,33 ↑

Neighbourhood environment23 ↑

Of a racial or ethnic minority23 ↑†

Familial

Low parental education attainment23 ↑

Parental confl ict or separation23,34,35 ↑

Parental psychopathology23 ↑

Family history of substance use23,36–39 ↑

Potential genetic risk factors23,40–44 ↑

Individual

Men23,34 ↑

Prenatal or post-natal exposure to substances23 ↑

Personal income23 ↑

Individual and interpersonal factors

Abuse or neglect23 ↑

Stressful life events23 ↑

Poor family relations23,37 ↑

Family management (eg, guidelines and monitoring)23,45 ↓

Internalising behaviours23,34 ↑

Externalising behaviours23,34,36,43,44,46 ↑

Substance use expectancies23 ↑

Favourable attitudes23 ↑

Peer use, norms about substance use23,47,48 ↑

Leaving home at a young age23 ↑

Adolescent employment23 ↑

Low educational attainment23,49,50 ↑

Becoming pregnant23 ↓

Married or in a stable relationship23 ↓

Data are from Stone and colleagues.23 ↑=increase in risk. ↓=decrease in risk. 
*The evidence referred to applies to alcohol and tobacco; scarce evidence is 
available about the eff ects of laws on illicit drug use in young people.1 †Varies 
substantially by country and by racial or ethnic group.

Table 1: Risk and protective factors for substance use in young people 
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Figure 2: Prevalence of 
substance use in young 
people
Prevalence of current tobacco 
use (A), past year alcohol use 
in young people aged 
15–19 years in 2010 (B), and 
prevalence of lifetime cannabis 
(C) and cocaine (D) use. Data 
are from WHO’s Report on the 
Global Tobacco Epidemic 
2013 (A),25 WHO’s Global 
Information System on 
Alcohol and Health (B),26 and 
the UN Offi  ce on Drugs and 
Crime’s 2015 World Drug 
Report (C and D).27 Substantial 
diff erences are noted in 
countries and substances in 
the age ranges included, years 
of data collection, coverage of 
the survey, and available 
details of the studies’ 
methodology (appendix). 
Prevalence of lifetime 
amphetamine and opioid use 
is shown in the appendix.

A

C

B

D

Population prevalence (%) of current
tobacco use
 No data
 1·9–12·0
 12·1–19·8
 19·9–31·1
 31·2–47·7

Population prevalence (%) of past
year alcohol use
 No data
 0·40–19·0
 19·1–46·0
 46·1–60·0
 60·1–80·0
 80·1–95·7

Lifetime prevalence (%) of cannabis use
 No data
 0–3·4
 3·5–8·4
 8·5–16·0
 16·1–26·2
 26·3–59·8

Lifetime prevalence (%) of cocaine use
 No data
 0·2–1·3
 1·4–2·2
 2·3–3·0
 3·1–4·0
 4·1–7·8
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Data reported to UN agencies by Member States have 
several limitations. First, these include variations in the 
year of collection, age ranges of people covered, use of 
subnational surveys, and the defi nitions of substance use 
(panel 2). One of the greatest issues, however, is the little 
information available about survey sampling, fi delity of 
assessment, and how consistent measurements are 
within countries, across years, and across countries. 
Finally, there are large gaps in the data available in some 
countries on the extent of substance use in young people 
(panel 2).52

WHO’s WMHS initiative analysed data from 
17 countries about the prevalence of substance use at 
ages 15 years and 21 years (in people aged 22–29 years at 
the time of surveying) and the age of onset of substance 
use (appendix).16 Substantial diff erences were reported 
in substance use in young people between countries 
(appendix). Most young adults in the Americas, Europe, 
Japan, and New Zealand had used alcohol by age 
21 years, with smaller proportions having used alcohol 
in the Middle East, Africa, and China by the same age. 
Use by age 15 years was lower, but had a similar country 
pattern.16

Diff erences between men and women
Drug use is consistently more common in men than 
women16,25,27,51,54 (appendix). These diff erences might partly 
represent sex diff erences in the opportunities to use 
substances in North American55–58 and Latin American59–62 
countries, in which men have greater opportunities to try 
substances than women do.55–62 The WMHS63 reported 
large variations between countries in sex diff erences in 
the opportunity to use drugs and in progression to use.63 
In some countries, diff erences between sexes were small 
at both stages (particularly for alcohol) whereas in other 
countries they were apparent at both stages; and in the 
remainder, men had a much higher chance of being 
off ered substances (particularly illicit drugs) than 
women, accounting for sex diff erences in use. In no 
country were alcohol or drugs more available for women 
or were women more likely than men to take up the 
opportunity to use substances.

Substance use patterns
Regularity and quantity of use
We need to be clear about what we mean by substance 
use (panel 1). In adolescents, use of substances is typically 
sporadic, often experimental and opportunistic, with 
many young people taking advantage of opportunities to 
use substances and experiencing both the desired and 
the less positive eff ects. As adulthood approaches, an 
increasing number of young people have income from 
employment and increased independence in the ways in 
which they spend their time. Some young people begin 
to use drugs more frequently than before. A small 
number of young people progress to regular use and a 
subset of these develop dependent use, typically during 
young adulthood. Further details about diff erent patterns 
of substance use are listed in panel 1.

A fairly consistent picture has emerged from prospective 
cohort studies,9,54,64 and modelling of epidemiological 
data,65–67 in which substance use begins in adolescence 
and peaks in young adulthood (age 20–24 years). Clear 
diff erences are noted between substances in whether use 
continues, ceases, or progresses to problematic or 
dependent use. In an early and highly valued study 
charting substance use through childhood, adolescence, 
and young adulthood, Chen and Kandel15 showed that the 
use of most substances peaked in late adolescence and 
early adulthood. Sharp decreases were reported in 
monthly cannabis use from the mid-20s and more gradual 
decreases in the use of other illicit drugs. By contrast, 
much smaller reductions were noted in monthly use of 
alcohol and tobacco by the late 20s.15 When the focus was 
on people who had used substances at least ten times in 
their lifetime, the proportion of tobacco users who used 
every day increased as the cohort aged. This proportion 
remained stable from about 20 years of age for alcohol 
users, but decreased from the mid-20s for cannabis 
users.15 The decrease in daily cannabis use particularly has 
been associated with changes in social roles as young 

Panel 2: Limitations of cross-national data about substance use in young people

Large gaps exist in the data reported to UN agencies about substance use in young people 
(an issue in many areas of global reporting on the health and wellbeing of young 
people52). The appendix has details about UN data collections.

Some of the key diffi  culties facing the development of an accurate and timely picture of 
national, regional, and global substance use in young people include:

• incomplete reporting of data by Member States to UN agencies responsible for 
collating these data;

• diff erences across countries in the years of data collection, sampling frames (eg, 
school vs community), coverage (eg, subnational vs national), and method of 
assessment;

• reliance on school surveys, meaning that young people not in school are not 
questioned (which can be a large proportion of young people in the later years of 
education);

• less emphasis to obtain accurate estimates of prevalence of less common or more 
stigmatised patterns of substance use (typically more regular, risky, or problematic 
patterns of use), which need the use of indirect prevalence estimation methods rather 
than surveys;53

• a reliance on measurements of lifetime or past year use with few estimates of the 
proportion of young people who might be engaging in more regular or dependent 
patterns of use, which are arguably the patterns of greater concern;

• diff erences in the measures of use assessed;
• little monitoring, in most countries, of levels and trends in substance use by at-risk 

groups of young people, who might begin using new substances sooner than most 
young people or be at greater risk of experiencing harms;

• diff erences in the age ranges assessed (eg, many estimates for tobacco use are for 
13–17 year olds, but some refer to those aged 10–19 years, 15–16 years, and so on);

• diff erences in the fi delity of surveys to the study design;
• few repeat measures of use across years in most countries, which would permit a more 

evidence-based assessment of trends over time in use by young people. 
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people enter relationships, marry, have children, 
undertake further education, and enter the workforce. A 
failure to make these transitions is associated with 
persistent use of cannabis.54

The natural history of other types of illicit drug 
dependence has been less well studied than cannabis in 
prospective cohorts, largely because of their much lower 
prevalence of use. A study22 of initiation of use and 
progression to dependence in 17 WMHS countries noted 
that drug dependence was more likely to develop in those 
with a more extensive substance use history (use of more 
substances and earlier onset of use) and a history of 
externalising and internalising disorders before the 
age of 15 years. Similar fi ndings have emerged from 
cohort studies in high-income countries in which early 
involvement with substances and mental health problems 
increased the risk of problematic substance use.68

Cohort studies of people who use less common illicit 
drugs (eg, cocaine and heroin) often include adult users 
seeking treatment for dependence or entering the 
criminal justice system. Little examination of these types 
of illicit drug use has been undertaken in representative 
cohorts of young people. This evidence suggests that 
a small number of people will no longer meet criteria 
for dependence a year after receiving a dependence 
diagnosis.69

Eff ect of changes in social roles and transitions 
All of the evidence we have reviewed so far was historical. 
Data for the initiation, trajectory, persistence, and 
progress of substance use are, in many cases, from 
cohorts of young people fi rst interviewed several decades 
ago. Since that time, massive changes have occurred in 
the types of substances used, levels of use, and age of 
onset of use across many countries.10 Simultaneously, 
large shifts have also occurred in social features of 
adolescence and young adulthood in high-income 
countries. In many low-income and middle-income 
countries, the social position of women is changing, with 
increasing autonomy and participation in education 
and employment. In many countries, marriage and 
parenthood occur at older ages than was previously the 
case. The acquisition of adult roles is delayed in many 
high-income countries. The eff ect that these shifts have 
on the initiation and persistence of substance use is not 
yet known.10 However, delays in transitions to adult roles 
and responsibilities will be likely to allow substance 
use to persist, increasing the opportunity to develop 
problematic or dependent use and increasing the length 
of time that young people are exposed to the risks of 
drug-related health and social harms.10

Risk and protective factors
Many studies examining risk and protective factors for 
substance use in young people have been cross-sectional. 
This design makes it diffi  cult to identify which factors 
might play a causal role in development of risky patterns 

of substance use. Nonetheless, a growing number of 
studies, mostly in high-income countries,70–72 have used 
prospective cohort study designs to disentangle the 
potential causes of the initiation and progression to 
regular substance use in young people. The most 
informative of these studies identifi ed risk factors for and 
pathways into regular alcohol, tobacco, and cannabis use 
in high-income countries. Few studies have examined 
whether risk factors for drug dependence diff er between 
countries,22 but, so far, similar risk factors seem to predict 
early cannabis use in high-income and low-income and 
middle-income countries.70

Risk and protective factors for adolescent substance 
use can be grouped in various ways. We use the 
classifi cation in one systematic review23 that characterised 
risk and protective factors as contextual risk factors, fi xed 
markers of risk, and individual and interpersonal risk 
factors (table 1). These types of risk factors have diff erent 
implications for population-level and individual targeted 
prevention interventions.1

First, the major contextual factors that aff ect the 
likelihood of use are the availability of the substance (eg, 
the density of outlets selling tobacco73 or alcohol,28 and 
the availability of illicit drugs29,30) and social norms that 
are tolerant of substance use.31

Second, fi xed risk markers include being a man,23,34 
parental and sibling substance use,36,39 and potential 
genetic factors,40–42 all of which increase an adolescent’s 
risk of use. Additionally, parental confl ict increases the 
likelihood of a young person using substances.22,34,35 
People from socially disadvantaged backgrounds have an 
increased likelihood to use illicit drugs,32 but structural 
risk factors such as poverty, social, and cultural factors 
have been assessed in few studies.

Finally, individual and interpersonal risk factors include 
novelty43 and sensation seeking,44 oppositional behaviour 
and conduct disorder in childhood,46,47 poor school 
performance, low commitment to education, and 
leaving school early (ie, before mandatory education is 
completed).49,50 Family factors associated with an increased 
risk of drug use during adolescence include: parenting 
styles, poor quality of parent–child interaction, and parent–
child relationships.37,72 Affi  liation with antisocial and drug-
using peers is one of the strongest predictors of adolescent 
substance use,47,48 independent of other risk factors.50,71

Many risk factors frequently co-occur. Young people 
who initiate substance use at an early age have often 
been exposed to social and family disadvantages, and 
come from families with marital diffi  culties and a history 
of parental substance use. They are also often impulsive, 
have performed poorly at school, and are affi  liated with 
delinquent peers. Young people with many of these risk 
factors often start alcohol, tobacco, and illicit drug use at 
an early age and develop problematic drug use.47

Particular groups of young people exist who might also 
be at an increased risk of substance use, substance use 
problems, or adverse resulting eff ects of use (panel 3).
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Health burden
The Global Burden of Disease (GBD) studies estimated 
the health burden of injuries and diseases by combining 
years of life lost due to disability104 and years of life lost 
due to early mortality105 into a metric called disability-
adjusted life-years (DALYs).106 WHO estimated that in 
2004, the biggest contributors to health burden in 
10–24 year olds were mental and substance use disorders 
(19% of DALYs), injuries (both unintentional and 
intentional; 12% of DALYs), and HIV, tuberculosis, and 
lower respiratory infections (8·2% of DALYs).107

The latest iteration of GBD study estimated the burden 
of disease attributable to tobacco, alcohol, and illicit drug 
use in its comparative risk assessment exercise, in which 
these substances were deemed risk factors.108 A restricted 
number of harms were included in these estimates in 
the case of illicit drugs109 because of limitations on the 
evidence on causality (in paper two of this Series, Hall and 
colleagues10 discuss the evidence for a causal role of 
substance use in various adverse health and social 
outcomes). These estimates are made with epidemiological 
data for exposures (eg, substance use) and information 
about the association with health outcomes, and by 
modelling national, regional, and global estimates of how 
much each risk factor contributes to disease burden 
(table 2; appendix).

Tobacco use is attributable to no estimated disease 
burden in 2013 (DALY) in the age groups 10–24 years 
(appendix). This result is because tobacco smoking 
causes little harm until much later in adult life, when 
extended use is responsible for a substantial proportion 
of global health burden in the total (adult) population.108 

Alcohol use is the largest cause of disease burden in 
young adults and in older age groups, particularly for 
young men aged 20–24 years in whom it accounts for 
10% of all disease burden. The intervention literature on 
responses to substance use in young people (as reviewed 
in paper three in this Series by Stockings and colleagues1) 
also has been most researched for alcohol use.

The burden attributable to alcohol and illicit drug use 
is greater for men than women, because more men 
consume these substances (appendix).108 For men aged 
20–24 years, alcohol and illicit drug use together were 
responsible for 14% of total global disease burden.

Attributable burden has large regional variations 
(table 2). In young people, alcohol has a much larger 
eff ect on health in eastern Europe, whereas illicit 
drug burden is higher in the USA, Canada, Australia, 
New Zealand, and western Europe.

Emerging trends that might aff ect substance use
Broadly speaking, two factors are changing the context of 
substance use in young people. The fi rst concerns changes 
in availability of substances, refl ecting marketing activities 
in some regions (eg, alcohol and tobacco in low-income 
and middle-income countries), increased sales of 

Panel 3: Populations of young people at risk for substance use and associated problems

UN organisations have identifi ed most at-risk populations for becoming infected with 
HIV.74 We adopted a similar logic to identify at-risk groups of young people who might: be 
at an increased risk of engaging in early-onset substance use; have increased levels of risky 
or problematic patterns of substance use if they have started using; and be at an increased 
risk of experiencing adverse eff ects of use once they initiate use.

Young people with mental health problems
• About 10–20% of children and adolescents,75 and an even greater proportion of young 

adults,76 are estimated to have at least one mental health problem in a year.
• Young people with common mental disorders (eg, depression or anxiety) have 

substantially higher rates of substance use, dependence, and harms than those 
without such disorders.77,78 Common mental disorders typically precede substance use 
disorders in young people.79

• Young people with psychosis are at an increased risk of substance use. Research has 
suggested that in young people susceptible to psychotic disorders, substance use is 
associated with subclinical psychotic symptoms80 and perhaps transition to fi rst-onset 
psychosis.81,82

• For young people with previous mental health problems, substance use might worsen 
or trigger a recurrence of symptoms.83 Evidence suggests that once young people with 
mental health problems start using substances, they might be at a greater risk of 
progressing to problematic or dependent use.84,85

Young people who identify as lesbian, gay, bisexual, transgender, and questioning 
(LGBTQ), or same-sex attracted
• A 2011 UK survey86 estimated that 2·7% of young people aged 16–24 years identifi ed 

as lesbian, gay or bisexual; an Australian study87 noted that 6% of young people aged 
16–18 years reported same-sex attraction. 

• LGBTQ young people have high rates of substance use and associated problems.88,89 
A systematic review noted that although all substances were more likely to be used by 
LGBTQ young people, the strongest associations of sexual orientation in young people 
were typically with less common patterns of drug use (eg, cocaine or injecting drug 
use) and problem use.88

• A systematic review noted that substance use in LGBTQ young people was associated 
with victimisation, negative experiences of disclosure of their sexuality, and a lack of 
supportive environment.89

Young off enders
• About 1·4% of adolescents were convicted of a criminal off ence in Australia in 2007–08; 

0·4 per 1000 adolescents were detained in juvenile detention.90 

• Prevalence of substance use disorders is greatly increased in young people in contact 
with the criminal justice system.91–93

• Debates surround whether substance use and crime are causally linked.10

Indigenous young people
• Substance use in indigenous young people has been reported to be high in many 

populations—eg, Native Americans94 and Maori95 and indigenous young people in the 
Arctic96 and Australia.97

• The types of substance use both within and across communities of indigenous young 
people are varied. Alcohol has often been a substance of particular concern in 
indigenous communities.

• Indigenous young people are in many cases susceptible to misuse because of social 
and economic disadvantage and high unemployment, homelessness, incarceration, 
and familial disruption.97,98

(Continues on next page)
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e-cigarettes in others, and the use of the internet to supply 
illicit substances. The second concerns changes in the 
regulatory environment, both for licit and illicit substances. 
As alcohol and tobacco become increasingly marketed to 
young people in low-income and middle-income countries, 
some governments might struggle to use the policy 
mechanisms that eff ectively reduce alcohol and tobacco 
use in young people in high-income countries.1 Some 
countries are considering changes in the legal control of 
cannabis. This amendment could lead to changes in 
substance use in young people and provide governments 
with new policy levers to reduce use and harm.1

The consumption of alcohol and tobacco by young 
people is increasing in some low-income and middle-
income countries.25,51 Cigarette smoking has substantially 
increased in China and the Middle East, and there is 
concern about possible increases in Africa.110 Alcohol 
consumption is thought to have increased in China and 
India.51

One issue associated with these shifts is the way in 
which alcohol and tobacco are available and sold. A large  
proportion of alcohol consumption in these regions is 
unrecorded, meaning that alcohol is produced and sold 
outside of government control and therefore untaxed. 
This unrecorded production could partly be from 
traditional methods of alcohol production but could also 
represent illicit production or smuggling across country 
borders.51 As a result, the traditional policy levers of 
taxation, control of outlets, and legal minimum age for 
consumption are not available to governments for these 
substances.51,110 Other issues include the restricted 
capacity of low-income and middle-income countries to 
deal with the alcohol and tobacco industries and with 
those who trade in illicit products. These policy levers 
can be very eff ective in reducing consumption of these 
substances by young people.1

Manufacture of amphetamine-type stimulants 
and new psychoactive substances, and changes 
in use of e-cigarettes and legal status of cannabis
Amphetamine-type stimulants are the second most 
widely used group of illicit drugs after cannabis.109 Added 
to these are an increasing number of new psychoactive 
substances (NPSs). NPSs mimic the stimulant eff ects of 
amphetamines, cannabinoids, and other drugs but are 
not under domestic or international control by the 1961 
or 1972 UN Conventions on Narcotic Drugs.111 Of those  
experimenting with NPSs, young people are over-
represented, although these substances are more 
typically used by experienced drug consumers. NPSs 
have been identifi ed in 96 countries worldwide; the 
largest variety has been reported in Europe and North 
America.112 More than twice as many NPSs have been 
reported as there are substances currently controlled 
under the UN Conventions.112 Stockings and colleagues1 

discuss regulatory responses to these substances.

Regulation of e-cigarettes, which have been advocated 
for their potential as a tobacco harm reduction strategy 
in people already smoking, is greatly debated.113–116 
Increases in use in young people117 have led to concern 
that e-cigarettes might act as a gateway to tobacco 
smoking and undermine the success of tobacco control 
policies by normalising tobacco smoking again; although, 
currently little research supports this concern.

Several countries are considering or have changed the 
legal status of medical and non-medical cannabis use. 
Opponents of medical cannabis laws argue that 
legalisation will increase adolescent cannabis use by 
increasing access to cannabis, increasing the social 
acceptability of its use, and reducing its perceived 
risks.118,119 The potential eff ect of allowing the medical use 
of cannabis has been examined in the USA, where 
nearly half of states have legalised its medical use. Data 
from the US Monitoring the Future Surveys on cannabis 
use among adolescents between 1991 and 2014 compared 
changes in rates of past month cannabis use in the 
21 states that legalised medical cannabis use with states 
that had not.120 The analysis controlled for social, 
economic, and demographical diff erences between the 
states and schools. The survey reported that states that 
permitted medical cannabis use had higher rates of 
30 day cannabis use before they changed their laws than 
states that did not (15·9% vs 13·3%). However, no 

(Panel 3 continued from previous page)

Young people who are homeless
• In Australia, 1·3% of young people aged 12–24 years are estimated to be homeless.99 
• Young people who are homeless typically do not have support during a crucial time of 

transition to adulthood. Homelessness might be the result of trauma, neglect, or 
marginalisation.100

• High rates of substance use among homeless youth have been consistently reported 
worldwide, and in young people of very diff erent cultures and ethnic origin.100,101 Among 
those with substance use problems, high risks of infectious disease (via injecting drug 
use), sexually transmitted infections, and mental health problems are also reported.101

• Restricted access to health and social services and support102 can compound the problems 
that young homeless people with substance use problems might experience.100

Young people who inject drugs
• Almost no data are available about the extent of injecting drug use in young people 

(particularly those aged <18 years), but adolescents could be a large proportion of 
people who inject drugs.103

• Types of drugs injected vary; opioids are often one of the major drugs injected by this 
group, and opioid dependence is an increasing public health concern worldwide.66

• Great diff erences exist between younger and older people who inject drugs, including 
the extent of injecting risk behaviour.103 The fi rst 1–2 years of an individual’s injecting 
drug use is often the peak of risk for fi rst exposure to HIV and hepatitis C virus.10

• Young people with previous serious substance dependence and injecting drug use 
often have a range of other large health, social, and welfare needs.

• Young people who inject drugs might face particular barriers in accessing services for 
their substance use.1 
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Age 10–14 years Age 15–19 years Age 20–24 years

Men Women Men Women Men Women

Alcohol 
use

Illicit 
drug use

Alcohol 
use

Illicit drug 
use

Alcohol 
use

Illicit drug 
use

Alcohol 
use

Illicit drug 
use

Alcohol 
use

Illicit drug 
use

Alcohol 
use

Illicit drug 
use

Asia

Pacifi c (high income) 36
(0·6%)

5
(0·1%)

19
(0·3%)

4
(0·1%)

738
(9·5%)

226
(2·9%)

249
(3·2%)

174
(2·2%)

1293
(12·8%)

537
(5·3%)

410
(4·2%)

336
(3·4%)

Central 85
(0·9%)

7
(0·1%)

40
(0·5%)

4
(0·1%)

1199
(8·8%)

324
(2·4%)

372
(3·6%)

201
(2·0%)

2523
(13·0%)

626
(3·2%)

568
(4·4%)

300
(2·3%)

East 89
(1·2%)

7
(0·1%)

59
(0·9%)

5
(0·1%)

1096
(0·5%)

304
(2·9%)

253
(3·4%)

207
(2·8%)

1658
(12·6%)

484
(3·7%)

287
(3·1%)

291
(3·1%)

South 40
(0·3%)

4
(0%)

26
(0·2%)

3
(0%)

774
(4·5%)

142
(0·8%)

208
(1·2%)

153
(0·8%)

1579
(7·2%)

268
(1·2%)

328
(1·5%)

228
(1·1%)

Southeast 66
(0·7%)

11
(0·1%)

29
(0·4%)

7
(0·1%)

957
(7·0%)

687
(5·0%)

182
(1·9%)

376
(3·8%)

1552
(8·4%)

1105
(6·0%)

223
(1·8%)

549
(4·5%)

Australasia‡ 60
(0·8%)

15
(0·2%)

36
(0·5%)

12
(0·1%)

1168
(10·2%)

846
(7·3%)

431
(3·8%)

574
(5·0%)

1677
(11·7%)

1566
(10·8%)

483
(3·6%)

833
(6·2%)

Caribbean 115
(1·1%)

6
(0·1%)

61
(0·6%)

4
(0%)

1165
(8·4%)

354
(2·5%)

384
(3·2%)

222
(1·8%)

2053
(11·4%)

568
(3·1%)

561
(3·5%)

325
(2·0%)

Europe

Central 55
(0·7%)

6
(0·1%)

38
(0·6%)

4
(0·1%)

1008
(10·1%)

287
(2·8%)

305
(3·7%)

156
(1·9%)

1821
(14·1%)

477
(3·7%)

305
(3·2%)

217
(2·3%)

East 113
(1·5%)

6
(0·1%)

81
(1·1%)

4
(0%)

2274
(18·6%)

400
(3·3%)

820
(8·3%)

187
(1·9%)

5460
(26·4%)

1011
(4·9%)

1245
(10·0%)

348
(2·8%)

West 58
(0·8%)

8
(0·1%)

30
(0·4%)

6
(0·1%)

1079
(10·7%)

509
(5·0%)

323
(3·2%)

270
(2·7%)

1774
(14·0%)

946
(7·5%)

408
(3·4%)

407
(3·4%)

Latin America

Andean 137
(1·4%)

5
(0%)

72
(0·8%)

3
(0%)

1389
(10·2%)

301
(2·2%)

356
(3·1%)

233
(2·0%)

2641
(14·5%)

455
(2·5%)

459
(3·4%)

276
(2·0%)

Central 144
(1·6%)

5
(0%)

62
(0·8%)

3
(0%)

2216
(13·4%)

289
(1·7%)

434
(4·0%)

189
(1·7%)

3832
(16·5%)

493
(2·1%)

512
(4·0%)

281
(2·2%)

South 96
(1·2%)

8
(0·1%)

57
(0·7%)

8
(0·1%)

1653
(12·7%)

809
(6·2%)

410
(3·9%)

395
(3·7%)

2666
(16·4%)

1208
(7·4%)

514
(4·3%)

541
(4·5%)

Tropical‡ 170
(1·8%)

5
(0·1%)

84
(0·9%)

3
(0%)

3030
(16·8%)

378
(2·1%)

538
(4·7%)

239
(2·1%)

4689
(20·5%)

542
(2·4%)

612
(4·7%)

315
(2·4%)

North Africa and the
 Middle East

29
(0·3%)

4
(0%)

14
(0·2%)

3
(0%)

320
(2·4%)

421
(3·1%)

92
(0·8%)

205
(1·8%)

517
(3·3%)

843
(5·3%)

114
(0·9%)

329
(2·5%)

North America (high income) 81
(1·1%)

10
(0·1%)

49
(0·6%)

7
(0·1%)

1883
(14·8%)

799
(6·3%)

675
(5·9%)

411
(3·6%)

2782
(16·7%)

1499
(9·0%)

772
(5·6%)

720
(5·2%)

Oceania‡ 64
(0·5%)

11
(0·1%)

26
(0·2%)

6
(0·1%)

918
(5·1%)

412
(2·3%)

260
(1·6%)

228
(1·4%)

2046
(7·6%)

624
(2·3%)

395
(1·9%)

349
(1·7%)

Sub-Saharan Africa

Central 96
(0·5%)

5
(0%)

56
(0·3%)

3
(0%)

1207
(5·5%)

305
(1·4%)

423
(2·0%)

163
(0·8%)

2509
(8·2%)

577
(1·9%)

782
(2·6%)

265
(0·9%)

East 81
(0·5%)

5
(0%)

41
(0·3%)

3
(0%)

903
(4·8%)

278
(1·5%)

306
(1·8%)

187
(1·1%)

2061
(7·9%)

503
(1·9%)

694
(2·4%)

324
(1·1%)

South 102
(0·6%)

6
(0%)

42
(0·3%)

3
(0%)

2085
(10·1%)

498
(2·4%)

503
(2·7%)

354
(1·9%)

5716
(17·1%)

914
(2·7%)

1597
(4·3%)

653
(1·7%)

West 178
(1·1%)

4
(0%)

85
(0·6%)

3
(0%)

1234
(6·9%)

457
(2·6%)

490
(2·6%)

181
(0·9%)

2332
(9·8%)

911
(3·8%)

910
(3·1%)

304
(1·0%)

Global 78
(0·7%)

6
(0%)

42
(0·4%)

4
(0%)

1098
(7·4%)

350
(2·4%)

298
(2·2%)

219
(1·6%)

1992
(10·5%)

630
(3·3%)

438
(2·6%)

337
(2·0%)

Data are n (%). No burden is attributable to tobacco use between the ages of 10 years and 24 years. Data are from the Global Burden of Disease Study 2013.108 DALYs=disability-adjusted life-years; combines disease 
burden due to premature mortality (years of life lost) with that due to disability (years of life lived with disability). *Number of DALYs attributed to alcohol or illicit drug use per 100 000 men or women in that age group; 
but there is much uncertainty with respect to these fi gures, 95% uncertainty intervals have been modelled in the appendix. †Percentage of all DALYs in that age or sex group that were attributed to either alcohol or illicit 
drug use. ‡Countries included in these regions are according to the 2015 Global Burden of Disease Geographies (appendix). 

Table 2: Health burden attributable to alcohol and illicit drug use in people by region in 2013, DALYs per 100 000 people* (% total DALYs†)
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changes were reported in adolescent cannabis use in 
states before and after medical cannabis use was 
legalised (before: 16·3% vs after: 15·5%). In fact, a 
reduction was noted in the states that permitted medical 
use in rates of cannabis use in 8th grade students (aged 
13–14 years),120 suggesting that availability for medical use 
did not lead to increased non-medical use by young 
people in these US States.

Concerns about the internet as a potential 
source of illicit substances
The internet has become an increasingly important part 
of everyday life for young people. It is used to exchange 
information about the types, eff ects, and ways to use 
substances.121 However, there is increasing concern that it 
might also be used to sell illicit substances. Substances 
can be sold on the surface web (indexed websites 
accessible via search engines, with illicit drugs sold as 
being not for human consumption), but an increasing 
amount of substances are being sold via the so-called 
dark web122 (domains that are only accessible through 
anonymised connections).123 Surveillance of websites 
selling substances on dark web marketplaces has shown 
an increasing number of retailers selling legally available 
and illicit substances in these markets.122 The much 
publicised closure of the Silk Road (one of the more well 
known dark web marketplaces) by the US Federal Bureau 
of Investigation in 2013 saw many of the operators shift 
to other internet marketplaces.122

The extent to which the internet will become a 
dominant source for substances is unclear. For example, 
studies suggest that the internet is a minor source for 
pharmaceutical opioids.124 Although the internet started 
out as a major source of NPSs, legislation in many 
jurisdictions now imposes similar penalties for 
importation of NPSs as for other illicit substances. Data 
also suggests that dark web markets are used mainly to 
purchase traditional illicit substances rather than 
NPSs.122

Conclusions
Our capacity to respond appropriately to substance use 
in adolescents is limited by the scarcity of evidence 
about the nature and extent of harms,10 extent of 
substance use, and shape of this problem. In this Series 
paper we focused on the nature of substance use. 
Without good coverage of high-quality data for the 
extent of substance use and the harms associated with 
it, policy responses will be poorly targeted and 
potentially might fail to address the most commonly 
used substances or the biggest causes of health burden. 
To improve policy responses, the amount, quality, 
regularity, and consistency of data about substance use 
in young people need to urgently increase. These should 
include not only the general population of young people 
but also at-risk or sentinel groups of young people who 
might begin involvement of problematic patterns of 

Search strategy and selection criteria

We searched Project Cork bibliographies, PubMed Clinical 
Queries, Scopus, MEDLINE, MEDLINE-in-process, Embase, 
and PsycINFO for reviews that examined the epidemiology 
of substance use in young people and of associated health 
and social consequences published between Jan 1, 1990, and 
April 23, 2015. The appendix has the full list of search terms 
used, including “substance”, “adolescent”, and “health”. We 
also reviewed several major international sources of data and 
information about substance use in young people: UN’s 
Offi  ce on Drugs and Crime’s 2015 Annual World Drug Report; 
WHO’s Global Information System on Alcohol and Health 
from which WHO’s Global Status Report on Alcohol and 
Health 2014 was compiled; and WHO’s Report on the Global 
Tobacco Epidemic, 2013.

We also used information from published analyses of data 
from WHO’s World Mental Health Survey initiative, which 
includes data for substance misuse from representative 
community surveys of the population assessed with a 
standardised survey in more than 30 countries. We also 
report some results from the 2013 Global Burden of Disease 
Study’s modelled estimates of heath burden attributable due 
to tobacco, alcohol, and illicit drugs, arising from the 
comparative risk assessment exercise. 

substance use, or types of substance use earlier than 
their peers, and in whom baseline risks of harm are 
already increased.
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