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Abstract

Background—Mental and substance use disorders are common and often persistent, with many
emerging in early life. Compared to adult mental and substance use disorders, the global burden
attributable to these disorders in children and youth has received relatively little attention.

Method—Data from the Global Burden of Disease Study 2010 was used to investigate the burden
of mental and substance disorders in children and youth aged 0-24 years. Burden was estimated in
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terms of disability-adjusted life years (DALYS), derived from the sum of years lived with disability
(YLDs) and years of life lost (YLLS).

Results—Globally, mental and substance use disorders are the leading cause of disability in
children and youth, accounting for a quarter of all YLDs (54.2 million). In terms of DALY, they
ranked 6th with 55.5 million DALYSs (5.7%) and rose to 5th when mortality burden of suicide was
reattributed. While mental and substance use disorders were the leading cause of DALY in high-
income countries (HICs), they ranked 7th in low- and middle-income countries (LMICs) due to
mortality attributable to infectious diseases.

Conclusions—Mental and substance use disorders are significant contributors to disease burden
in children and youth across the globe. As reproductive health and the management of infectious
diseases improves in LMICs, the proportion of disease burden in children and youth attributable to
mental and substance use disorders will increase, necessitating a realignment of health services in
these countries.
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Introduction

Young people aged 0-24 years make up 44% of the world’s population (United Nations,
2011). While the global population continues to age, this is happening at a much slower pace
in low- and middle income countries (LMICs). In these countries, children and youth make
up 47% of the population compared to 30% in high-income countries (HICs). Most
importantly, 91% of the world’s children and youth live in LMICs (United Nations, 2011).
Given that the prominent youth bulge has the potential to drive future global economic
prosperity, the health and well-being of young people is an asset for the individual and their
broader communities (Sawyer et al. 2012).

Mental and substance use disorders are major contributors to health-related disability in
children and youth (Gore et al. 2011; Sawyer et al. 2012; WHO, 2014). Half of all cases of
mental disorders develop by age 14 years although most remain undetected and untreated
until later in life (Patel et al. 2007; WHO, 2014). This is concerning given the immediate and
long-term adverse consequences on an individual’s health and non-health outcomes. For
example, a young person with conduct disorder is at increased risk of an array of negative
consequences including poor educational achievement (Fergusson et a/. 1993), increased
risk of drug and alcohol use (Hopfer et al. 2013), unemployment, (Colman et a/. 2009), and
higher rates of criminality (Kjelsberg, 2002). In recent years, high prevalence of mental and
substance use disorders have been consistently reported in national youth surveys conducted
in a number of countries (Sawyer et al. 2001; Green et al. 2005; Ravens-Sieberer et al. 2008;
Kessler et al. 2012). For example, the US National Comorbidity Survey Adolescent
Supplement found the point prevalence of any DSM-IV disorder was 23.4% (Kessler et al.
2012). Prospective longitudinal studies have found that the majority of children and youth
experience a mental and/or substance use disorder prior to reaching adulthood (Moffitt et al.
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2010; Copeland et al. 2011). Investigating the global and country-level burden attributable to
mental and substance use disorders in children and youth is important from both an
epidemiological and global health policy standpoint, particularly given the large proportion
of children and youth living in LMICs. This paper explores both the magnitude and patterns
in the burden of mental and substance use disorders in young people aged 0-24 years while
also identifying the limitations presented by the available epidemiological data and burden
estimation methodology. Burden is investigated using data from the Global Burden of
Disease Study 2010 (GBD 2010). GBD 2010 was one of the largest research undertakings in
the health field, generating over 1 billion results for deaths, years of life lost due to
premature mortality (YLLS), years lived with disability (YLDs) and disability-adjusted life
years (DALYS), covering 291 causes for 187 countries aggregated into 21 regions, seven
super-regions and the entire globe (Lim et al. 2012; Lozano et al. 2012; Murray et al. 2012;
Salomon et al. 20124, b; Vos et al. 2012; Wang et a/. 2012). The main trends were clear:
humans across the globe were living longer albeit sicker with disease burden shifting from
communicable to non-communicable diseases in almost every region (Murray et al. 2012).
As such, GBD 2010 provides a platform for comprehensively exploring of the global burden
of mental and substance use disorders in children and youth.

Given that “‘childhood’, ‘adolescence’, and ‘youth’ are ambiguous terms allocated to varying
age ranges, we use the term “children and youth’ to describe young people aged from 0-24
years of age’. The methodology of GBD 2010 relating to mental and substance use disorders
has been described comprehensively in previous publications (Lozano et a/. 2012; Murray et
al. 2012; Vos et al. 2012; Whiteford et al. 2013). Here, we give a brief explanation of the
methodology utilized for each burden metric with a focus on considerations for the child and
youth age group. A flowchart showing the GBD methodology step-by-step is available
online (see Supplementary material).

Case definitions

Mental and substance disorders were defined according to the Diagnostic and Statistical
Manual of Mental Disorders (DSM; APA, 2000) and the International Classification of
Diseases (ICD; WHO, 1992). Inclusion required individual disorders to meet the threshold
for a case according to at least one of these diagnostic criteria. Twenty disorders were
included for burden quantification: major depressive disorder (MDD), dysthymia, anxiety
disorders (as a single cause), bipolar disorder, schizophrenia, conduct disorder, attention-
deficit/hyperactivity disorder (ADHD), autism, Asperger’s syndrome, anorexia nervosa,
bulimia nervosa, idiopathic intellectual disability, cannabis dependence, cocaine
dependence, amphetamine dependence, opioid dependence, other drug dependence (a
residual category), alcohol dependence, fetal alcohol syndrome, and a residual category of
other mental and substance use disorders. Idiopathic intellectual disability was the remaining
component once all other intellectual disability had been re-attributed to specific causes (e.g.
neonatal encephalopathy) in order to avoid double counting. Certain major disorder groups,
e.g. personality disorders, were not included because of exceedingly sparse epidemiological
data (Erskine et al. 2013). The burden of these disorder groups was therefore represented in
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either the ‘other mental and substance use disorder’ or ‘other drug use disorder’ residual
categories.

Disability-adjusted life years (DALYS)

DALYs are the metric of overall burden utilized by GBD 2010, calculated by summing years
lived with disability (YLDs) and years of life lost due to premature mortality (YLLS). As
such, DALYs represent both non-fatal (YLDs) and fatal (YLLs) burden with 1 DALY
equivalent to the loss of 1 year of healthy life.

Years lived with disability (YLDs)

YLDs are calculated by multiplying the number of prevalent cases by a disability weight.
Systematic reviews were conducted for each mental and substance use disorder (with the
exception of the residual categories and idiopathic intellectual disability) according to the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(Moher et al. 2009). Electronic databases (PsycINFO, Medline, EMBASE) were searched
while grey literature was also explored and experts were consulted for additional data
sources. Studies were required to be representative of the general population, use DSM
(APA, 2000) or ICD (WHO, 1992) criteria, and have been published since 1980. In order to
maximize data inclusion, estimates derived from both DSM and ICD were included. To meet
DSM or ICD criteria, a study needed to have used structured diagnostic instruments with
validated crosswalks to DSM/ICD diagnoses. The initial literature search was conducted for
the period 1980-2008 but manual checks of the literature were conducted in consultation
with experts up until 2011. Estimates of prevalence, incidence, remission, duration, and
excess mortality were extracted while details of study methodology were also recorded.
Only point or past-year prevalence was accepted given demonstrated recall bias associated
with lifetime estimates (Moffitt et a/. 2010; Compton & Lopez, 2014; Takayanagi et al.
2014). For incidence, we used hazard rates with person-years of follow-up as the
denominator. For mortality, standardized mortality ratios or relative risks were extracted
while remission estimates required data on the proportion of cases fully remitted from a
given disorder over a specified period of time. The methods and results of the systematic
reviews for individual mental and substance use disorders have been published previously
(Ferrari et al. 2011, 20136, Baxter et al. 2013; Charlson et al. 2013; Degenhardt et a/. 2013,
20144, b, Erskine et al. 2013). The majority of available data were for prevalence, with data
for other parameters (incidence, remission, mortality) generally only measured in HICs.

There was a lack of data for certain disorders and countries and, for some estimates, there
were high levels of between-study variability caused by differing methodologies. In order to
adjust for this variability and impute missing data, available epidemiological data for each
disorder were entered into DisMod-MR. This Bayesian meta-regression tool utilizes a
negative-binomial model of disease prevalence, incidence, remission, and case-fatality rates,
and fits models using a randomized Markov-Chain Monte Carlo algorithm (Vos et al. 2012).
DisMod-MR applies internal consistency between data points from different
epidemiological parameters while study-level covariates are used to adjust for between-study
heterogeneity. In order to predict epidemiological estimates for countries and/or parameters
with no available raw data, the tool uses country-level covariates and random effects at the

Psychol Med. Author manuscript; available in PMC 2018 April 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Erskine et al.

Page 5

country, region, and super-region level. Furthermore, an advantage for inference is that
DisMod-MR calculates 95% uncertainty around all estimations, propagated from the raw
epidemiological estimates. Disorder-specific DisMod-MR modelling strategies and output
have been published elsewhere (Charlson et a/. 2013; Degenhardt et al. 2013, 20144, b;
Erskine et al. 2013; Ferrari ef al. 20134). For the purpose of GBD 2010, prevalent cases were
estimated using DisMod-MR’s age-, sex-, year-, region- and country-specific prevalence
output and United Nations corresponding population data (United Nations, 2011).

In order to calculate YLDs, disability weights were also required for each disorder and for
health states within certain disorders (e.g. mild, moderate, severe MDD). New disability
weights were developed for GBD 2010 through population surveys conducted in
Bangladesh, Indonesia, Peru, Tanzania, and the USA (7= 13 902), and an open-access
internet survey (1= 16 328) available in multiple languages. In both surveys, participants
were presented with pairwise comparisons selected from the 220 health states and asked to
rate which of the two they considered the more ‘unhealthy’. Health states were presented as
lay vignettes which were required to use only simple, nonclinical language and restricted to
435 words in length. In order to derive disability weights, responses were fixed on a 0
(healthy) to 1 (death) scale, anchored using a selection of ‘population health equivalence’
questions comparing health benefits of different lifesaving or disease-prevention programs.
Survey vignettes and their disability weights have been published elsewhere (Salomon et a/.
20124).

The disability weights for anxiety disorders, MDD, and the drug use disorders were adjusted
to account for changes in severity within the course of the disorder. The severity proportions
were derived from three adult health surveys: the 1997 Australian National Survey of Mental
Health and Wellbeing in adults (NSMHW) (Australian Bureau of Statistics, 1997), the US
National Epidemiological Survey on Alcohol and Related Conditions (NESARC) 2000—
2001 and 2004-2005 (US National Institutes of Health National Institute on Alcohol Abuse
and Alcoholism, 2006), and the US Medical Expenditure Panel Survey (MEPS) (Agency for
Healthcare Research and Quality, 2009). No data for children or youth were used in these
analyses. These proportions adjusted for the number of cases in the mild, moderate, and
severe categories as well as cases asymptomatic at time of survey. Given that the MEPS,
NESARC and NSMHW made use of only an adult sample, data from the Great Smoky
Mountains Study (GSMS) were used to adjust for time spent asymptomatic versus
symptomatic in ADHD and conduct disorder (Ezpeleta ef al. 2001; Erskine et al. 2013).
Similarly, severity adjustments for bipolar disorder and schizophrenia were informed by a
separate literature review investigating the severity and health states of low prevalence
disorders which are not always well represented in population surveys (Ferrari et al. 2012).
Finally, co-morbidity between diseases and injuries included in GBD 2010 was accounted
for through the use of microsimulations which created hypothetical populations to estimate
the probability of an individual having multiple conditions. Disability weights were then
adjusted downwards accordingly.

YLDs for each disorder were then calculated by multiplying their respective disability
weight by the number of prevalent cases. This was done for each country, sex, age group,
and time period.
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Years of life lost due to premature mortality (YLLS)

Of the 291 diseases and injuries included in GBD 2010, 235 causes of mortality were
identified. Cause of death estimates were based on a comprehensive database spanning
1980-2010 which consisted of vital registration, mortality surveillance, verbal autopsy and
other sources (Lozano et al. 2012). ICD codes were mapped to the GBD 2010 cause list, and
deaths coded to unclear causes or to conditions unlikely to be causes of death were re-
assigned via standard algorithms (Lozano et al. 2012). Accidental poisoning deaths due to
drugs or alcohol were recoded to those substance use disorder categories except in the case
of accidental poisonings due to drugs occurring in children. YLLs were calculated by
multiplying the number of deaths by the number of years estimated to be left at time of death
based on standard life expectancy (e.g. 80 years if death occurred at 5 years with life
expectancy estimated to be 85). YLLs were calculated by age, sex, and country. Uncertainty
was calculated for all estimates by taking 1000 draws for each sex, age, and country.
Mortality estimates were based on 17 258 country-years of data from 126 countries. YLLs
were calculated for illicit drug use disorders, alcohol use disorders, schizophrenia, anorexia
nervosa, and the residual group of other mental disorders. There was no cause-of-death data
for the other mental disorders given no deaths were attributed directly to them. Important to
note, suicide was classed as a separate cause in the injuries group given the physical injury
of suicide was considered the cause of death rather than any underlying mental disorder.

Attributable burden

In response to the absence of suicide YLLs from mental and substance use disorder burden,
supplementary comparative risk assessment (CRA) analyses have been conducted to
quantify the additional burden attributable to mental and substance use disorders as risk
factors for suicide (Ferrari et al. 2014). These data were used to investigate the proportion of
suicide YLLs that could be re-assigned from physical injury to mental and substance use
disorders in those aged between 0 and 24 years. Given that GBD 2010 found suicide YLLs
were highest (15%) in those aged between 20 and 24 years, this is a particularly important
consideration (Wang et a/. 2012). The association between mental and substance use
disorders and suicide is well recognized with relative-risks ranging from 2.7 (95%
uncertainty interval (Ul) 1.7-4.3) for MDD and 9.8 (95% Ul 9.0-10.7) for alcohol
dependence (Ferrari et al. 2014). The CRA framework employed by GBD 2010 compares
the current health status with an optimum exposure distribution which has the lowest
possible risk. In this case, the theoretical minimum was the counterfactual status of absence
of mental or substance use disorders in the population (Lim ef a/. 2012). The GBD 2010
methodology to estimate attributable burden involved conducting a systematic review and
meta-analysis to estimate the pooled relative risk of suicide in those with mental and
substance use disorders compared to the general population. This pooled relative-risk
estimate was then combined with DisMod-MR prevalence outputs for each mental and
substance use disorder to calculate population attributable fractions (PAFs). Finally, these
PAFs were multiplied by the corresponding suicide YLLs to estimate suicide burden
attributable to mental and substance use disorders by sex, age, year, region, and country.
Attributable suicide burden was estimated for mental and substance use disorders found to
be associated with an elevated risk of mortality. These were MDD, anxiety disorder, bipolar
disorder, schizophrenia, anorexia nervosa, alcohol dependence, opioid dependence,
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amphetamine dependence, and cocaine dependence. The methodology and data input for
calculating the proportion of suicide burden attributable to mental and substance use
disorders has been described in detail elsewhere (Ferrari ef al. 2014).

Globally in 2010, mental and substance use disorders were responsible for 55.5 million
(values in parentheses are 95% uncertainty intervals) DALY (49.6-61.2 million) in people
aged 0-24 years. Overall, they were the 6th leading cause of DALY in children and youth,
accounting for 5.7% (5.0-6.3) of total disease burden in this age group. Mental and
substance use disorders were the leading cause of global disability accounting for 54.2
million (48.5-60.0 million) YLDs, equivalent to a quarter of disability in children and youth
worldwide (24.9%, 21.7-28.7).

Table 1 shows the number of DALY (in 1000 s) attributable to each mental and substance
use disorder in males and females. In children and youth, eating disorders were the only
mental disorders with associated mortality while all substance use disorders (except
cannabis dependence) contributed to fatal burden. Deaths from suicide (including those due
to an underlying mental or substance use disorder) or vehicular accidents resulting from
alcohol were classified respectively to self-harm and transport injuries in GBD 2010.
Furthermore, while YLLs directly attributable to schizophrenia were calculated (Whiteford
et al. 2013), none of these were attributed to those aged <25 years in GBD 2010. This
resulted in mental and substance use disorders contributing 1.3 million (1.0-1.6 million)
YLLs, equivalent to 0.2% (0.1-0.2) of all YLLs in children and youth globally. MDD was
the leading cause of YLDs and DALY in both males and females. The remaining mood
disorders, anxiety disorders, and eating disorders were greater contributors to burden in
females while conduct disorder, ADHD, autism spectrum disorders, and substance use
disorders contributed more burden in males.

Fig. 1 shows the rate of DALYSs (per 100 000) in 2010 for mental and substance use
disorders within each age group prior to 25 years of age. Drug use disorders account for all
mental and substance use disorder burden in those aged <1 year, reflecting the burden
attributable to babies born with drug dependence. Substance use disorders become large
contributors to burden from late adolescence onwards. Burden attributable to MDD and
dysthymia begins in early childhood and increases throughout youth while ADHD and
conduct disorder contribute most of their DALY's during childhood and early adolescence.

In both HICs (consisting of the Western Europe, Australasia, high-income North America,
and high-income Asia Pacific regions) and LMICs, mental and substance use disorders were
the leading cause of YLDs in children and youth with 34.8% (29.9-40.5) and 23.8% (20.6—
27.2) respectively. Fig. 2 shows the proportion of DALY's for 0-24 years attributable to each
of the 21 main cause groups in HICs and LMICs. Mental and substance use disorders were
the leading cause of DALY in HICs, contributing 8.3 million (7.4-9.3 million) DALY's
equivalent to 20.8% (18.2-23.4) of the total burden of disease in children and youth.
However, in LMICs the proportion of disease burden in children and youth attributable to
mental and substance use disorders was smaller due to the ongoing mortality arising from
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other diseases. Over half of all DALY in these countries were attributable to communicable,
maternal, neonatal, and nutritional disorders as shown in Fig. 2. Thus, mental and substance
use disorders were the 7th highest cause of disease burden in LMICs, accounting for 5.0%
(4.5-5.7) of total burden (47.2 million, 42.5-52.2 million DALYS).

Fig. 3 demonstrates the proportion of total DALYS in children and youth accounted for by
mental and substance use disorders at the country level. The vast majority of sub-Saharan
Africa along with South Asia had the lowest proportions of burden attributable to mental and
substance disorders in children and youth while HICs had the highest proportions. However,
despite clear trends in burden, many of these differences in proportions between countries
were within wide bounds of uncertainty which resulted from the lack of epidemiological
data, particularly for LMICs.

While mental and substance use disorders contribute less burden proportionately in regions
such as sub-Saharan Africa, the patterns are continually evolving as disease prevalence
changes. For example diarrhea, lower respiratory infections, meningitis, and other common
infectious diseases collectively were responsible for 157.3 million DALYs (138.3-176.8
million) in sub-Saharan Africa in 1990; equivalent to 40.0% (35.0-45.3%) of total burden
for children and youth in that region. By 2010, this dropped to 95.7 million DALY (86.3—
104.6 million) or 24.9% (22.2-27.6%). Conversely, mental and substance use disorders
contributed 5.3 million DALY (4.8-5.9 million) or 1.3% (1.2-1.5%) in 1990. By 2010, this
increased to 2.3% [2.1-2.6%; 8.9 million DALY (8.1-9.8 million)] of total DALY in
children and youth in sub-Saharan Africa.

The burden estimates presented thus far exclude any excess deaths attributable to mental and
substance use disorders as risk factors for suicide. After burden reattribution, mental and
substance use disorders were responsible for an additional 6.3 million suicide YLLs in
children and youth across the globe in 2010. This was equivalent to mental and substance
use disorders explaining 59% of all suicide YLLs for children and youth in GBD 2010.
Adding these attributable suicide YLLs increased the burden of mental and substance use
disorders from 55.5 million to 61.8 million DALYSs and their proportion of total DALY's
from 5.7% to 6.3%, subsequently pushing their DALY ranking up from 6th to 5th place. Fig.
4 shows the additional suicide burden attributable to mental and substance use disorders in
each child and youth age group.

Discussion

Mental and substance use disorders are the leading cause of disability in children and youth
worldwide and the sixth leading cause of DALYSs. Currently in LMICs, a large proportion of
burden in children and youth is still accounted for by infectious diseases and neonatal
disorders (Fig. 2). However, these diseases are gradually being addressed through increased
vaccination rates, greater accessibility to treatment, improved pre- and post-natal care,
extension of education, delay of marriage, and better nutrition, sanitation and water quality
(Lozano et al. 2012; Murray et al. 2012; Wang et al. 2012). As this trend continues and
deaths due to these diseases are prevented, the proportion of DALYS attributable to
infectious diseases and neonatal disorders will decrease. Improved infant survival will also
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result in greater absolute numbers of children living to the ages at which mental and
substance use disorders are most prevalent. Specific services and prevention strategies for
mental and substance use disorders are largely unavailable in LMICs (Saraceno et al. 2007).
Health resources will be required to meet this future demand. Service delivery for children
and youth with mental and substance use disorders in LMICs will be further complicated by
co-occurring social adversities (Walker ef a/. 2011) such as intimate partner violence
(Devries et al. 2013), childhood sexual abuse (Chen et a/. 2010), conflict (Charlson et a/.
2012), and poverty (Patel and Kleinman, 2003). Nevertheless, LMICs have an opportunity to
devote their resources to implementing effective service systems for children and youth with
mental and substance use disorders, unfettered by the inertia of outdated yet entrenched
ineffective systems now retained in many HICs (The Economist, 2008; Lewis et al. 2012).

Previous longitudinal studies have found that individuals who develop their mental or
substance use disorder at a young age are at an increased risk of chronic or recurrent mental
disorders and disabling physical conditions in adulthood (Zoccolillo, 1992; Bardone et al.
1996, 1998; Wilens et al. 1997; Fergusson and Woodward, 2002; Odgers et al. 2007). While
identification and treatment of mental and substance use disorders during childhood and
youth is desirable, effective prevention strategies are likely to have the greatest capacity to
reduce burden. This is a challenge with mental and substance use disorders having complex
and intertwined risk factors (e.g. genetics, poverty, parental mental illness, childhood
adversity) which are difficult to modify and quantify. Identifying risk factors (e.g. child
abuse and neglect, bullying, intimate partner violence) that are both quantifiable and
modifiable through targeted intervention strategies is an immediate priority (Scott et al.
2014). Investment is also needed in programmes that have the potential to reduce the
likelihood of mental and developmental disorders in childhood such as parenting skills
training (Furlong et al. 2012) and maternal mental health interventions (Rahman et a/. 2013).
Reducing poverty has been shown to be followed by a reduction in childhood mental
disorder (Costello et al. 2003), although addressing issues such as poverty, gender inequality,
and social exclusion on a global scale requires significant investment and impetus.
Furthermore, the increasing proportion of burden attributable to mental and substance use
disorders in children and youth in LMICs will also demand integrated care for both mental
and substance use disorders and physical health conditions (Collins er a/. 2013; Ngo et al.
2013; Patel et al. 2013).

GBD 2010 quantifies burden in terms of health loss ‘within the skin’ of the individual with,
for example, the impact on family and educational outcomes not considered. This is
particularly problematic in children and youth who are dependent on family or carers and for
whom the disorder can adversely alter their educational trajectory, social development,
employability, and adaptive functioning (Mannuzza et a/. 1993; Bardone et al. 1996, 1998).
Furthermore, the increased risk of other health conditions in adulthood as a result of mental
and substance use disorders in childhood and youth is not represented in the GBD 2010
framework nor is the increased risk of intentional or unintentional harm to victims by young
people with conditions, such as conduct disorder, who are more likely to engage in violent
behaviour (Apter et al. 1995).
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Furthermore, the true extent of the association between mortality and mental and substance
use disorders in children and youth was not reflected in the direct YLL burden estimations.
Mortality was only attributed to a mental or substance use disorder if that disorder was the
direct cause of death according to ICD-10 guidelines (WHO, 1992) meaning that most
deaths in individuals with a mental disorder were attributed to the direct physical cause of
death. While our burden reattribution analyses allowed the inclusion of suicide in mental and
substance use disorder burden post-GBD 2010, these analyses could only include disorders
which had both evidence of excess mortality and sufficient data on the relative risk of
suicide. Thus, while the inclusion of attributable suicide burden substantially increased
mental and substance use disorder DALYS, it still does not reflect suicide burden which may
be attributable to other mental disorders such as conduct disorder (Marttunen et a/. 1991;
Brent et al. 1993; Apter et al. 1995), ADHD (Chronis-Tuscano et al. 2010; Nigg, 2013), and
pervasive developmental disorders (Raja et al. 2011; Mayes et al. 2013). Furthermore,
current evidence was insufficient to attribute other non-fatal and fatal burden to mental and
substance use disorders, e.g. injury burden to ADHD and/or conduct disorder. These
limitations mean GBD 2010 underestimates the full extent of the burden arising from mental
and substance use disorders in children and youth.

Burden estimations are inevitably limited by lack of data which is particularly noticeable for
children and youth (Whiteford et a/. 2013), for ‘childhood’ mental disorders such as conduct
disorder and ADHD (Erskine et a/. 2013), and for LMICs (Degenhardt ef al. 2011; Ferrari et
al. 2011, 2013 b; Baxter et al. 2013; Charlson et al. 2013; Erskine et al. 2013) which often
have the largest proportions of individuals aged <25 years (United Nations, 2011). This
limitation gives GBD 2010 burden estimates large uncertainty ranges and makes it difficult
to detect regional differences or changes over time which are often most informative for
policy makers and global organizations. As more epidemiological data for mental and
substance use disorders in children and youth becomes available, particularly in LMICs, the
uncertainty surrounding burden estimates will lessen and allow more concrete conclusions to
be drawn.

Despite limitations, GBD 2010 found mental and substance use disorders to be the leading
cause of disability in children and youth across the globe. In terms of DALY's, mental and
substance use disorders were the leading cause of total burden in HICs and the seventh
leading cause in LMICs, ranking them as the sixth leading contributor to disease burden in
children and youth worldwide. With reductions in infectious diseases and neonatal disorders
in LMICs, the proportion of disease burden attributable to mental and substance use
disorders will grow, and health services, particularly in LMICs, need to adapt to meet the
changing health needs of their populations (Dua et a/. 2011; Ertem and WHO, 2012; Collins
etal. 2013; Ngo et al. 2013; Patel et al. 2013).
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Fig. 1.
Disability-adjusted life year (DALY rates (per 100 000) and proportions (%) for mental and

substance use disorders for persons in each age group across childhood and youth in 2010.
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middle-income countries attributable to each main cause group for persons aged 0-24 years
in 2010.
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Fig. 3.
Proportion of disability-adjusted life years attributable to mental and substance disorders in

each country for children and youth in 2010. South Sudan, Western Sahara, and French
Guiana were not included for burden calculations in GBD 2010.
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Fig. 4.

Additional suicide burden attributable to mental and substance use disorders for each age
group across childhood and youth, over and above disability-adjusted life years (DALYS)
assigned as a direct cause. Attributable suicides years of life lost (YLL) were only evident
from the age of 5 years onwards.
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