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Preventive strategies for mental health 
Celso Arango, Covadonga M Díaz-Caneja, Patrick D McGorry, Judith Rapoport, Iris E Sommer, Jacob A Vorstman, David McDaid, Oscar Marín, 
Elena Serrano-Drozdowskyj, Robert Freedman, William Carpenter 

Available treatment methods have shown little effect on the burden associated with mental health disorders. We 
review promising universal, selective, and indicated preventive mental health strategies that might reduce the 
incidence of mental health disorders, or shift expected trajectories to less debilitating outcomes. Some of these 
interventions also seem to be cost-effective. In the transition to mental illness, the cumulative lifetime effect of 
multiple small effect size risk factors progressively increases vulnerability to mental health disorders. This process 
might inform different levels and stages of tailored interventions to lessen risk, or increase protective factors and 
resilience, especially during sensitive developmental periods. Gaps between knowledge, policy, and practice need to 
be bridged. Future steps should emphasise mental health promotion, and improvement of early detection and 
interventions in clinical settings, schools, and the community, with essential support from society and policy makers.

Introduction
Although interest in early detection to prevent 
progression to severe mental health disorders such as 
schizophrenia and recurrent major depression is 
increasing, knowledge of risk factors and developmental 
trajectories has not yet been widely applied to clinical 
practice and public health.1 Psychiatry has traditionally 
been based on treatment and prevention of progression 
and disability in individuals with established illness 
(ie, tertiary prevention). Although many medical 
specialties have joined forces with public education and 
health associations to reduce risk factors for diseases 
such as myocardial infarction,2 preventive initiatives for 
mental health have received far less attention. Scientific 
evidence gathered from other areas of medicine, along 
with increasing knowledge of developmental risk factors 
preceding psychiatric illness, and preliminary findings 
supporting preventive inter-ventions, indicate that our 
field could move toward the more ambitious goals of 
universal prevention of vulnerability, selective prevention 
in high-risk subgroups, and indicated prevention of full 
or more severe expression of illness in individuals 
already showing early manifestations.3 The reality is that 
less than 5% of mental health research funding goes on 
prevention research, even in countries that invest in 
prevention.4

In this Review, we will first summarise the various 
possibilities for mental health prevention throughout 
development, and the evidence supporting them. We 
will then review the potential limitations associated with 
these approaches, and potential ways to overcome them.

Prevention in mental health
Preventive interventions 
Prevention in mental health aims to reduce the incidence, 
prevalence, and recurrence of mental health disorders and 
their associated disability. Preventive interventions are 
based on modifying risk exposure and strengthening 
the coping mechanisms of the individual.5 Effective 
interventions require the identification of causal risk 
factors6 and can target both generic risk factors, which 
are likely to be shared by different disorders, and 

disease-specific factors. Most preventive programmes will 
involve a combination of strategies for reducing exposure 
to risk factors, enhancing protective factors, and targeting 
putative mediating causal mechanisms, such as cognitive 
schemas or neurotransmitter imbalances. Primary 
preventive interventions in mental health target risk 
factors and promote mental health in individuals without a 
clinically diagnosable mental disorder. Such interventions 
could target a whole population regardless of individual 
risk (universal prevention), a subpopulation known to be 
at increased risk for mental disorders (selective 
prevention), or individuals already showing subthreshold 
clinical manifestations (indicated prevention).5 Table 1 
provides an overview of the different kinds of preventive 
interventions in mental health with examples of each. 
This Review will focus mostly on primary preventive 
interventions.

Risk factors increasing vulnerability to mental disorders
Mental disorders have different degrees of heritability, 
with pathogenic genetic variation being a major 
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Key messages

• Increasing evidence supports the efficacy of universal and 
selective preventive interventions to promote mental 
wellbeing and prevent mental disorders throughout 
development

• Indicated prevention in individuals showing subthreshold 
manifestations of vulnerability can shift expected 
trajectories towards less debilitating outcomes, or delay 
the onset of severe mental disorders

• Ethical and safety considerations should guide the 
implementation of preventive interventions in mental 
health, especially in young people and at-risk populations

• Mental health professionals should incorporate a focus on 
prevention into their daily practice and work in close 
cooperation with other specialties (primary care, 
obstetrics, and paediatrics) and sectors (education and 
social services) to increase awareness of the evidence base 
for preventive interventions in mental health
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risk factor.7 The cumulative effect of multiple common 
alleles with small effects, or the relatively high impact 
of rare pathogenic variants, in combination with 
environmental risk factors, increases the risk of 
developing mental disorders; similarly, although some 
rare environmental risk factors might have large effect 
sizes, most are characterised by small effect sizes and 
seem to increase susceptibility, but are not sufficient to 
explain the occurrence of a disorder.8 They include, but 
are not limited to, prenatal environment (eg, poor 
nutrition, exposure to drugs or toxins, and maternal 
infections or stress), birth complications, preterm 
delivery, brain trauma, social risks (eg, socioeconomic 
disadvantage and poverty, urbanicity, immigration, and 
social isolation), trauma (eg, parental neglect, physical, 
emotional, and sexual abuse, and bullying), insufficient 
stimulation, general adversity and stressful life events, 
and drug abuse (figure).23,25,27,35 Many risk factors are 
interrelated, and tend to cluster and have synergistic 
effects. For example, immigration often co-occurs with 
urbanicity and social disadvantage,28 whereas children 
who have been exposed to violence are at higher risk of 
repeated victimisation.63 People with mental health 
disorders or disabilities, and individuals who have 
already been exposed to risk factors, might be less 
capable of defending themselves than those without 
these factors and seem to be targeted by bullies and 
abusers more frequently.64 Therefore, once an individual 
becomes vulnerable, they are more likely to experience 
further risk factors, leading to a vicious cycle. This so-
called facilitation effect is supported by epigenetic 

changes found in the serotonin transporter and gluco-
corticoid receptor genes, and subsequent neuroendocrine 
alterations and changes in brain structure and function, 
in victims of childhood trauma.19 Neurobiological 
changes can lead to maladaptive responses to stress, 
thus increasing vulnerability to stress-related diseases, 
and feeding lifetime revictimisation.19

Identification of specific risk and protective factors for 
mental health disorders is challenging because of 
person–environment interactions and correlations. 
Individuals are not passive recipients of events and 
process their experiences according to their personal 
history and social environment, thus influencing their 
ability to adapt to events, and modifying how they interact 
with the environment to shape and select their future 
experiences.65 Interaction with the environment is also 
subject to genetic influence; genetic factors could 
affect the sensitivity of the individual to particular 
environmental risks and contexts (ie, gene–environment 
interactions)8,66 and modulate exposure to certain risk and 
protective factors (ie, gene–environment correlations).67 

Furthermore, exposure to the environment and life 
events, as well as interventions (both pharmacological 
and psychosocial), can induce biological changes at 
different levels (eg, epigenetics, neurotransmitters, and 
brain connectivity), thus modifying the ability to adapt to 
further stressors. These processes complicate the 
situation, but also afford an opportunity for different 
levels of intervention (eg, biological, psychological, 
family-related, or societal), at different developmental 
stages to lessen risk or increase protective factors.

Population Aims Examples

Mental health promotion 
interventions

General public or whole population Promote psychological wellbeing and increase the ability 
to achieve developmental milestones. Strengthen abilities 
to adapt to adversity and build resilience and competence

School-based programmes to foster healthy eating 
or positive coping skills

Universal primary preventive 
interventions

General public or whole population, 
regardless of individual risk factors

Target risk factors in the whole population to prevent the 
development of one or more conditions. Interventions 
should be effective, safe, and associated with low costs

School-based programmes to prevent bullying

Selective primary preventive 
interventions

Individuals or subpopulations with a higher 
than average risk of developing mental 
disorders; identification of at-risk groups 
might be on the basis of biological, 
psychological, or social risk factors

Target risk factors and strengthen abilities in these 
individuals or subpopulations to prevent the development 
of one or more conditions. Interventions should be 
effective and associated with low risk of adverse events 
and moderate costs

Interventions in the offspring of patients with severe 
mental disorders

Indicated primary preventive 
interventions

Individuals at high risk with early minimal 
but detectable clinical manifestations, but 
currently not meeting diagnostic criteria

Treat subclinical manifestations to prevent transition to 
the full-blown disorder. Target risk factors and strengthen 
abilities in these individuals to promote resilience. 
Interventions might be associated with higher costs and 
some risks can be accepted

Interventions in people at clinical high risk for 
psychosis (ie, showing attenuated psychotic 
symptoms and a recent decline in functioning)

Secondary preventive 
interventions

Individuals meeting diagnostic criteria in the 
early stages of illness

Early detection and intervention in patients already 
meeting diagnostic criteria for a specific mental disorder. 
Provide adequate treatment, improve satisfaction with 
treatment, reduce substance use, and prevent relapses

Interventions to improve early detection and access 
to services in patients with depression to reduce the 
duration of untreated depression

Tertiary preventive 
interventions

Individuals with established illness Treat established disease to prevent deterioration, 
disability, and secondary conditions

Interventions for smoking cessation or cognitive 
remediation in patients with schizophrenia. 
Prevention of suicide with lithium in patients with 
bipolar disorder

Some overlap exists between indicated primary preventive interventions and secondary preventive interventions. Universal primary preventive interventions will frequently use mental health promotion strategies.

Table 1: Preventive interventions in mental health
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•Positive family history of mental disorders9,10 

•Clinically significant SNV or CNV such as 22q11·2 deletion11 

•Screening for family history of mental disorders9,10  

•Social adversity: socioeconomic disadvantage, stressful urban
 environments, immigration, social isolation27–29 

•Stigma30 

•Maternal infection12 
•Preterm birth and obstetric 
 complications13,14 
•Poor nutrition15

•Exposure to drugs and
 medications16

•Screening for maternal 
 psychiatric disorders22 
•Screening for genetic variants 
 associated with increased risk 
 of neurocognitive and 
 psychiatric phenotypes11 

•Screening for postnatal
 depression or parental 
 psychiatric illness22 

•Screening and surveillance of
 developmental trajectories31 

•Altered social behaviour or
 poor academic performance32 

•Cognitive decline35 

•Psychotic-like experiences35 

•Chronic irritability and
 hyperactivity33,34 

•Delayed or altered develop-
 mental milestones:31,32

 cognitive, language,
 psychomotor, social,
 academic performance 

•Brain and blood biomarkers:36

 accelerated loss of frontal
 cortical grey matter and greater
 expansion of third ventricle,
 inflammation, and oxidative 
 stress 

•Increasing societal and professional awareness40  

•Pregnancy care41 
•Nutrition15

•Phosphatidylcholine
 supplementation42 
•Promotion of bonding43

•Informative genetic 
 counselling44  

•Proper stimulation for
 developmental stage45

•Family dinners46

•School academic achievement, 
 social climate, resiliency skills38,47

•Anti-bullying interventions
 in schools48,49

•Nutrition and physical
 exercise50

•Having dinner with minors46

•School academic achievement, 
 social climate, resiliency skills38,47

•Anti-bullying interventions
 in schools48,49

•Nutrition and physical
 exercise50

•Prevention of substance use51

•Improving support for
 disadvantaged adolescents
 pregnant for the first time41

•Maternal mental illness: close
 monitoring of physical and
 mental state, substance and
 medication use22,52

•Improving parental mental 
 state53 
•Early intensive intervention 
 for ASD54

•Parent training for externalising
 and internalising problems55,56

•Secondary prevention with
 stimulants of ADHD 
 complications57

•Psychological interventions
 (eg, CBT, IPT, other) for
 indicated prevention in young
 people with subclinical
 symptoms56,58–61

•Cognitive remediation and
 improving social skills for
 selective prevention in some
 high-risk groups35,62

•Brain trauma17 
•Physical health18

•Epigenetic changes in
 serotonin and glucocorticoid
 transporters, changes in brain
 structure and function19

•Parental neglect23 
•Child maltreatment23,24

•Parental mental illness9,10

•Bullying and other forms of
 abuse25

•Bullying and other forms of
 abuse25

•Brain and hormonal changes20 
•Substance abuse21

•Physical health18

•Perinatal depression22 

•Lack of proper stimulation26

•Reducing income inequality and unemployment37  

•Improving education and child care38,39  

•Reducing social stigma30  

Figure: Risk factors for mental 
disorders in sensitive periods 
of intervention
SNV=single nucleotide 
variant. CNV=copy number 
variation. ASD=autism 
spectrum disorders. 
ADHD=attention-deficit 
hyperactivity disorder. 
CBT=cognitive behavioural 
therapy. IPT=interpersonal 
therapy.
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Opportunities for prevention during development
The cumulative effect of risk and absence of protective 
factors during development can lead to a transition 
from health to mental illness.68 Even if early risk factors 
(eg, genetic risk or early environmental factors such as 
severe deprivation) are present, without additional so-
called hits, a disorder ultimately might not develop. The 
presence of multiple hits is especially important in the 
development of disorders such as schizophrenia and 
bipolar disorder,69 and offers a unique opportunity for 
targeted prevention in high-risk individuals by reducing 
exposure to further risk factors and enhancing protective 
factors.35 Among possible additional risk factors, bullying 
victimisation has been strongly associated with short-
term and long-term vulnerability to mental illness.25 

Ceasing exposure to bullying and maltreatment during 
childhood has been shown to reduce the incidence of 
psychotic experiences after 12 months.70 Effective 
strategies to reduce bullying, such as school-based anti-
bullying programmes, have also proved effective in 
reducing subsequent aggression or internalising 
problems in adolescents.48 Similarly, strategies such as 
providing comprehensive educational and family 
support to economically disadvantaged children, could 
be effective in preventing other risk factors such as child 
abuse; one study38 reported a 52% reduction in the 
incidence of maltreatment in participants compared 
with children not participating in the school-based 
intervention.

Even when there is a first hit or further hits, the effect 
could be lessened by enhancing protective factors such 
as family and social support, and promoting resilience.71 
Resilience is a multidimensional construct that can be 
conceptualised as the ability to adapt well after exper-
iencing adversity, trauma, or other stressors.71 Many 
effective interventions have been developed to promote 
resilience, especially in children and adolescents.47 Their 
core elements include enhancing social and emotional 
competence skills, and promoting self-efficacy, adapta-
bility, and social connectedness in young people, as well 
as fostering positive parenting, and facilitating family 
communication and problem solving.47 For instance, in 
children exposed to risk factors such as low birthweight 
or bullying, a positive family environment increases 
resilience to these risk factors.72,73 Although prevention of 
bullying primarily involves addressing factors in the 
community and schools that foster bullying behaviour, 
family interventions and other strategies to promote 
individual resilience could be helpful in improving 
outcomes in individuals who have already been 
victimised.74

From a developmental psychopathological perspective, 
mental disorders appear to be the result of a dynamic 
process of repeated environmental maladaptation, leading 
to progressive deviation from normative development. 
Multiple pathways can lead to similar outcomes, whereas 
the same deviant developmental pathway can lead to 

different psychopathological outcomes. Although change 
can be constrained to some extent by previous adaptation, 
especially during sensitive developmental periods, the 
pluripotentiality of early trajectories of vulnerability 
suggests that change is possible at many points during 
development.75 This developmental psychopathology 
model is compatible with a staging model similar to 
models developed in other areas of medicine, which 
suggests that severe mental disorders develop from at-risk 
preclinical states, pass through undifferentiated general 
symptoms, and lead to increasing clinical specificity and 
functional decline.76 

Both models have an optimistic outlook for a preventive 
approach, suggesting it would be possible to intervene in 
the developmental process of any mental condition, or 
shift the psychopathological expression towards less 
debilitating disorders, by intervening in people with 
risk factors, or people who are already showing 
subtle abnormal development.77 Early risk markers of 
developmental deviance that can precede severe disorders 
in adulthood include subtle language and motor delays, 
extreme temperament traits, irritability, subthreshold 
hyperactivity and conduct problems, low cognitive 
performance, decline in intelligence quotient, and social 
difficulties in childhood.32–34 These markers could 
help characterise subpopulations with increased 
developmental vulnerability to guide targeted intensive 
interventions.

It could be feasible to change trajectories towards a less 
severe mental disorder, or a less severe form of a given 
disorder. Psychosocial interventions in people at clinical 
high risk for psychosis, such as cognitive behavioural 
therapy (CBT), could lead to a reduction in transition 
rates to psychosis, or a delay in the onset and amelioration 
of debilitating symptoms.78 Although based on a single 
study54 that warrants replication, preliminary evidence 
suggests that an early comprehensive behavioural 
intervention in toddlers diagnosed with autism spectrum 
disorder could improve function ality and diminish core 
symptoms of the disorder. Another example is attention-
deficit hyper activity dis order. Treat ment with stimulants 
in childhood might improve or stabilise social 
functioning and academic performance in patients with 
the disorder; subsequently, the rate of secondary drug 
abuse, conduct disorders, and social problems can 
decrease in adolescence and adulthood, stopping a 
potential down ward spiral.57 Similarly, reducing the 
duration of anxiety or depressive episodes in young 
people might prevent the development of more severe 
mental health disorders during adulthood.79

During a lifespan, there are sensitive periods when 
risk and protective factors could have greater effects and 
long-lasting consequences.19,80 These periods include the 
prenatal period, childhood, and adolescence through 
early adulthood (figure). These intervals of vulnerability 
largely overlap with periods of major developmental 
brain changes, such as maturation of several receptors, 
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myelination, pruning, and development of hub regions.80 
These periods are also crucial for the development of 
secure attachment; basic schemas related to self, others, 
and the world; self-esteem and self-integrity; and the 
adult personality, and they overlap with the peak 
incidence of major mental disorders.81 Prevention 
focusing on these periods might be more effective and 
have long-lasting benefits.

The prenatal environment can shape gene expression 
related to fetal brain development, and thus affect the 
risk of developing mental health disorders.82 Therefore, 
providing appropriate screening and care for factors such 
as maternal nutrition and substance abuse (including 
smoking) and parental mental health disorders and 
stress during this period, could contribute considerably 
to global prevention of mental health disorders in 
children.15,16 In the postnatal period and early childhood, 
exposure to stressors (such as child abuse, neglect, or 
malnutrition) might interfere with the development of 
brain regions crucial for the regulation of emotion, 
leading to poor mental and physical health.19 Thus, 
reducing the frequency of child abuse and improving 
early family and social environments could decrease the 
occurrence of lifetime mental health disorders.24 During 
adolescence, strategies to prevent substance abuse and 
other risky behaviours, and to promote healthy lifestyles 
and positive coping mechanisms, could be especially 
useful.47,51

Despite the numerous opportunities for prevention in 
mental health, some specific factors could hamper the 
advancement of prevention in psychiatry, and should be 
considered when designing and implementing inter-
ventions (panel 1).  

Evidence supporting primary prevention in 
psychiatry
Universal preventive interventions
Universal prevention of mental health disorders 
addresses generic risk and protective factors in the 
general population. Such interventions are likely to 
affect the global probability of developing psychiatric 
and other disorders in a non-specific fashion. A holistic 
approach to health, integrating psychosocial and physical 
aspects of wellbeing, might be especially valuable in this 
regard. Results from a meta-analysis89 of 67 cluster trials 
reported that the WHO Health Promoting School 
framework, a holistic approach to promoting mental 
health in schools, had significant positive effects on 
physical activity, physical fitness, bodyweight, fruit and 
vegetable intake, tobacco use, and bullying. Despite the 
small effect sizes, the investigators suggested that these 
interventions could have public health benefits at the 
population level. Data also suggest that promotion of 
healthy lifestyles, including appropriate nutrition and 
regular exercise, could have positive effects on cognitive 
development, scholastic achievement, and mental health 
vulnerability.5,50 Something as simple as eating dinner as 

a family could serve as a venue for parents to promote 
coping strategies that offset the impact of stressful 
environmental factors, such as cyberbullying.46

Key targets for universal prevention include the prenatal 
and perinatal periods. Dietary phosphatidylcholine 
supplementation during the second and third trimesters 
could prevent cerebral inhibition deficits associated 
with schizophrenia and attention-deficit disorder.42 
Furthermore, vitamin D supplementation during 
pregnancy could reduce the frequency of low birthweight 
and preterm delivery,85 which have been associated with 
attention deficits and an increased risk of developing 
childhood behavioural and emotional disorders.13,90 
Similarly, preliminary data suggest that vitamin D 
supplementation during the first year of life could reduce 
the incidence of schizophrenia in men.91 Other strategies 
to improve maternal nutrition (fortification or 
supplementation) have been associated with reduced 
obstetric complications and improved behavioural out-
comes in offspring.92 Interventions to promote effective 
parenting in expectant or new parents can also have 
positive effects on the cognitive, social, and motor 
development, and mental health of the child.93 

Schools have a central, universal preventive role during 
childhood and adolescence. Many school-based anti-
bullying programmes have been shown to be effective, 
reducing bullying by an average of about 20% according 
to meta-anaylsis,49 and might also reduce related mental 
health symptoms.48 Universal school-based programmes 
could also be effective in improving social and emotional 
skills, attitudes, behaviour, and academic performance, 
as suggested by the results of a meta-analysis94 assessing 
213 programmes involving more than 270 000 students 
from age 5 years to 18 years. School-based programmes 
with self-regulation change techniques, can also improve 
self-esteem and internalising behaviour in adolescents, 
with small effect sizes (about 0·20).95

Results from meta-analyses and systematic reviews 
have shown that some psychosocial universal preventive 
inter ventions are effective for anxiety and depression,96,97 
eating disorders,98 and substance use disorders in young 
people.51 Restriction of access to lethal means and school-
based awareness programmes have been found to reduce 
suicidality.99 Preliminary evidence suggests that additional 
supplementation strategies (eg, N-acetylcysteine, sulpho- 
raphane, and probiotics) constitute promising approaches 
for universal prevention in mental health.86

Selective preventive interventions
Children of parents with mental illness or substance use 
disorders represent one of the populations at highest 
risk for psychiatric problems.9 In children with 
high familial risk for psychosis, about 10% will 
develop psychosis, and 50% non-psychotic problems.9,32 
Similarly, children of parents with depression have a 
three times higher risk of developing anxiety disorders, 
major depression, and substance dependence.10 
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Panel 1: Factors that hamper the advancement of prevention in psychiatry

Limitations of using diagnoses of specific mental disorders 
as outcome measures of preventive interventions
Risk or protective factors do not seem to be specific for 
particular mental disorders. Whether at the level of aetiology7 or 
pathophysiology,83 these factors seem to increase or decrease 
vulnerability to many mental disorders. Even in genetic 
conditions, such as 22q11.2 deletion syndrome, pleiotropy is 
remarkable, and the outcome is highly variable in terms of 
functionality, intellectual disability, and psychiatric diagnosis, 
which is true for almost all copy number variations associated 
with psychiatric conditions.11 Therefore, fixed pathways do not 
seem to be leading to each disorder as defined in DSM or ICD.75,77 
Although some interventions could be more specific (eg, some 
indicated interventions), public health interventions, whether 
population-wide or in a high-risk subgroup, might have low 
specificity and reduce incidence or improve outcomes across 
disorders. Quantification of the effectiveness of such 
interventions should, therefore, be reflected by global measures 
of disorders and include other outcomes (eg, education, 
wellbeing, and use of social and legal services). For mental 
illness, in many instances, a two-decade delay from birth to 
emergence of a specific disorder is an additional problem.

Barriers to identification and care in those at risk
Without reliable biomarkers for mental disorders, prediction of 
future illness in individuals and reliable identification of 
subpopulations at risk for specific disorders is very difficult. The 
difficulties involved in identifying those individuals at high risk 
are exacerbated by the fact that families most in need of 
intervention (eg, families who are disadvantaged) might have 
the least access to care. Further research is needed on the early 
stages of mental disorders, with the aim of identifying potential 
psychological, biological, and social risk markers.

Methodological and ethical challenges of preventive 
interventions
Preventive strategies are associated with some intrinsic 
difficulties, including the high number of potentially 
false-positive treatments and the high costs associated with 
interventions in larger populations. Considering the potential 
for ineffective, or even iatrogenic interventions, doing rigorous 
research on preventive interventions is crucial. Since a high 
proportion of the population, not necessarily at risk, could be 
exposed to these kinds of interventions, safety should guide the 
implementation of primary universal interventions. Strategies 
to promote mental wellbeing, healthy eating and physical 
activity, reduce bullying and other forms of child abuse, and 
improve workplace conditions are associated with very low risks 
and could be prioritised. Although supplementation strategies 
during pregnancy or the neonatal period could become useful 
preventive strategies, they should be further studied 
considering their potential risks. Nevertheless, the association 
of reduced vitamin D during pregnancy and the neonatal period 
with neurodevelopmental disorders,84 preliminary data 

suggesting a beneficial effect of vitamin D supplementation on 
birth outcomes in offspring and low risk of side-effects,85 
suggests that supplementation strategies could be carefully 
implemented, at least in high-risk subpopulations (ie, pregnant 
women or neonates with vitamin D concentrations in the 
lowest percentiles). Low sensitivity for the identification of 
individuals with subthreshold symptoms could limit indicated 
preventive interventions; it has been estimated that well 
established clinical high-risk services might miss 95% of people 
who will develop a psychotic disorder.86

Implementing early-stage detection and intervention strategies 
in a clinical context for indicated and selective prevention has 
clear ethical implications. It seems feasible (and crucially 
important) to identify people at high-risk for whom health 
systems are equipped to provide proper care (eg, young people 
showing mild symptoms or behaviours suggestive of clinical 
high-risk, and healthy individuals with known genetic risk). 
Disclosure in these instances could be beneficial for both patient 
and family by providing understanding, perspective, and advice 
for reducing risk, promoting resilience, and orienting future 
actions in case of progression; however, this process could also 
be stressful and raise concerns regarding stigma. Disclosure 
should be done with great caution so as not to decrease self-
esteem and hopes or aims for the future. Rather, interventions 
in at-risk individuals should be framed as encouragement for a 
better future. Safety should guide clinical decision making in 
those individuals identified as being at risk, and lower-risk 
interventions should be prioritised, especially in young people.

Long-term benefits do not seem to motivate health 
authorities or political decisions
Lack of awareness of the substantial economic savings from 
preventive interventions for mental disorders, the need for an 
initial investment in training and investment of time by 
professionals (often with no short-term return), and stigma, 
partly explain the lower interest in mental health prevention 
than in other areas of medicine. It might take more time to 
realise the benefits of investing in prevention for mental health 
than in other areas of medicine (eg, oncology or cardiovascular 
disease), which is problematic when politicians need to 
prioritise their health actions on the basis of what can be 
communicated to future voters in 4–5-year election cycles. 
A focus on prevention and public health requires a long-term 
view that is sometimes not possible in politics because of 
politicians’ short terms in office, and subsequent shifts in 
priorities for health and education when a different party comes 
to power (potentially without regard for the benefits of 
previous approaches). National and international funding 
agencies could play an essential part in providing the required 
long-term support to assess and implement preventive 
interventions appropriately. Additionally, prevention and early 
detection of mental disorders might be perceived as more 
complex than in other areas of medicine because of the false

(Continues on next page)
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Genetic vulnerability aside, several studies100,101 have 
found an association between childhood risk and 
parental mental health status, suggesting that successful 
management of parental psychopathology could improve 
outcomes in their children. Outcomes of a meta-
analysis53 have indicated that preventive interventions 
targeting parents with mental illness could reduce the 
risk of mental disorders in their children by 40%.

Other at-risk populations include children with genetic 
disorders associated with an increased risk for early 
developmental deficits and psychiatric symptoms. In 
these at-risk populations, universal school-based or 
community-based preventive interventions against 
bullying and abuse might be especially helpful in 
preventing mental disorders, by reducing exposure to 
these frequent risk factors. Selective preventive 
interventions in at-risk populations should target social 
stress and emotional problems, promote resilience, and 
facilitate early identification and access to services in 
individuals already in need of care.35 Compensatory 
approaches to social and cognitive prob-lems could 
provide additional benefits to interventions aimed at 
improving resilience in at-risk populations.62

Evidence also supports the efficacy of some psychosocial 
selective interventions to prevent externalising disorders 
in children reared in disadvantaged environments102 or 
exposed to violence within the family context,103 post-
traumatic stress disorder (PTSD) in children and 
adolescents exposed to traumatic events,104 eating 
disorders in young people belonging to high-risk groups 
(eg, female athletes or adolescents with body image 
issues),98 post-partum depression,105 and depression or 
anxiety disorders in young children of patients with 
depressive disorders106 and other high-risk populations.96,107 
Additionally some pharmacotherapy strategies 
(eg, hydrocortisone) have been shown to be effective for 
the prevention of PTSD.108 Most effective interventions 
had small to medium effect sizes relative to control 
conditions.

Indicated preventive interventions
Indicated preventive interventions are used for 
individuals showing subthreshold manifestations of 
mental health disorders. Interventions in these 
subgroups might be more cost-effective, and therefore 
efficient, because they minimise the number of 

(Panel 1 continued from previous page)

perception that mental disorders are not associated with 
mortality, with resources more easily directed toward health
conditions that are considered fatal (especially in the short 
term). To overcome these difficulties, politicians and society 
should become aware of the high morbidity and mortality 
associated with mental disorders,87 and the economic return on 
investment in mental health research, which is similar to 
research in cardiovascular disease.88

Some preventive interventions could be delivered by sectors 
other than health care. Support and funding from other 
institutions, including education authorities, might be required 
for improving health literacy and developing interventions 
targeting children and adolescents, especially in schools. An 
economic argument can be made to employers to motivate 
them to intervene proactively to reduce stress and improve 
working environments in their companies. Therefore, research 
on potential short-term benefits of interventions needs to look 
beyond impacts on the health system (eg, for school-related 
outcomes such as academic achievement, reduced truancy, 
and teacher stress, or potential employer benefits of improved 
worker mental health) to involve these additional sectors, 
which also opens up opportunities for additional sources of 
funding and support.

Challenge of rebalancing investment in prevention and 
treatment of mental disorders
Although the costs associated with some preventive 
interventions are not necessarily high, choices and trade-offs are 
required between investment in prevention and investment in 

treatment of existing conditions. Mid-term to long-term 
cost-effectiveness arguments should be made. Multisectorial 
investment also becomes feasible if economic benefits to other 
sectors (eg, education) can also be identified.

Stigma
General stigmatisation of mental illness implies an 
underestimation of the need for prevention in psychiatry on 
the part of the general population. The risk of a heart attack 
seems plausible to most of us, but many will not believe they 
need to be protected against suicide or self-harm. Personal and 
community stigma, and lack of insight, could also hinder 
indicated prevention in people with early manifestations of 
mental illness, more than for other medical conditions, 
by delaying help-seeking behaviour as a result of anticipated 
discrimination.30 Evidence-based interventions to tackle stigma 
and improve access to care in individuals already experiencing 
mental distress should be prioritised.

Additional factors
Additional factors include poor insurance coverage in some 
countries, the need for multilevel and multisectorial 
intervention when services are usually compartmentalised, 
low perception of risk when early manifestations of mental 
illness are subtle (especially in children and adolescents), 
high variability of behavioural manifestations during infancy 
and adolescence, and paucity of validated screening tools and 
treatment for conditions first evident in infants. These factors 
should be considered when designing preventive interventions.
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individuals who need to be exposed to the intervention 
and target individuals who might already be in need of 
care. Results of meta-analyses58,97,98 suggest that indicated 
interventions could have greater effect sizes than 
universal ones (eg, programmes for eating disorders or 
depression), although this outcome is not consistent 
across studies; several meta-analyses96 report no 
significant differences or greater effect sizes for universal 
interventions. Examples of effective indicated 
interventions, supported by meta-analyses,55,56 include 
parent management training to prevent externalising 
disorders in children with high antisocial behaviour 
scores, and prevention of depression and anxiety 
disorders in children showing early manifestations of 
internalising disorders. CBT in individ-uals at clinical 
high risk could lead to a reduction in the transition from 
clinical high risk to psychosis.59 CBT-based strategies 
might be effective for preventing chronic PTSD in 
patients showing early acute stress symptoms after 
exposure to a traumatic event60 and eating disorders in 
young people with subthreshold symptoms.98 CBT and 
interpersonal therapy might also be effective for the 
prevention of depression and anxiety in young people 
and adults presenting with subclinical symptoms.58,61

Is it worth investing in mental health 
prevention? 
Despite mounting scientific data supporting the efficacy 
of early intervention and prevention in psychiatry, a gap 
still exists between research evidence and clinical and 

public health practices. Can this be attributed to 
economics? Improving long-term outcomes, and 
reducing long-term adverse consequences of poor 
mental health (eg, secondary disorders, criminality, and 
unemployment), make many early mental health 
interventions cost-effective for society.35,109 This cost-
effectiveness is in light of the high direct and indirect 
costs generated by neuropsychiatric disorders, which are 
responsible for 14% of the global burden of disease 
(disability-adjusted life years) worldwide.110 The 
European Observatory on Health Systems and Policies, 
the Organization for Economic Co-operation and 
Development, and the WHO Regional Office for Europe 
have compiled data showing that influencing risk 
behaviours for chronic non-communicable diseases, 
including mental health disorders, is an efficient use of 
government money, and that government policies can 
have a major impact on risk behaviours for mental 
health disorders.111

In the UK for every US$1 spent on mental health 
promotion and prevention, the calculated total societal 
returns on investment over 10 years (including impacts 
on health and other sectors, such as education and the 
criminal justice system) were $83·73 for whole-school 
conduct disorder prevention and $10·27 for early 
detection services in people with prodromal symptoms 
of psychosis.109 An estimate of the benefits of bullying 
prevention suggested a conservative return of between 
$10·67 and $16·79 per dollar invested by age 21 years, 
due to higher earnings and better educational outcomes, 

Sources of 
evidence

Efficacy results Cost-effectiveness data
(2016 US$)

Preventive 
strategies for 
post-partum 
depression

Meta-analysis, 
systematic 
review, RCTs

Roughly a 20% reduction in rates of maternal 
depression during the first months after birth.105 
Improvement in mother–infant interaction and child 
developmental functioning. Reduction of child abuse 
and neglect.52 Universal preventive interventions found 
to be most effective in reducing 12-month depression 
scores (Edinburgh Postnatal Depression Scale) were 
midwifery redesigned postnatal care, person-centred 
approach interventions, and cognitive behavioural 
therapy-based interventions.122

In the UK, home health interventions were associated 
with a cost of about $7281 to $7928 per 
quality-adjusted life-year gained, as compared with 
routine care.109,120 In Canada, trained telephone peer 
support had a 95% chance of a cost per case of 
averted maternal depression of less than $17 446.123 
These examples are conservative because long-term 
effects on the child, siblings, and fathers are not 
considered. A study124 in Australia suggested that 
psychoeducation could be cost-effective in preventing 
post-partum depression and anxiety.

Parent training 
for prevention 
of behavioural 
disorders

Meta-analysis, 
systematic 
review, RCTs

Reduction in child conduct problems, improvement in 
parental mental health, and a reduction in negative and 
harsh parenting practices.55

60% of programme investment would be recovered 
because of costs averted within 2 years and 100% in 
5 years.55 Cost savings after 8 years and total savings 
over 25 years of at least $15 028 from the public 
purse and a societal perspective would be made.109

School-based 
interventions to 
prevent bullying

Meta-analysis, 
systematic 
review, RCTs

About a 20% reduction in prevalence of peer 
victimisation.49 Reduction in aggression and 
internalising symptoms.48

In the UK, a universal programme would show cost 
savings after 3 years and generate expected mid-term 
return on investment through reduced health costs, 
improved education outcomes, and possible higher 
earnings of $10·67–16·79 per dollar invested per 
pupil by age 21 years. Further savings could be made 
because of a potential reduction in adulthood 
depression.112

RCTs=randomised controlled trials.

Table 2: Key examples of primary preventive interventions in mental health
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with other savings possibly due to a lower prevalence of 
adult depression.112 Similarly, substantial savings could 
come from investing in home-visiting programmes for 
disadvantaged pregnant women,41 early intensive 
behavioural interventions in preschool children with 
autism,113 interventions to reduce truancy and school 
exclusion,114 parenting interventions to prevent 
internalising115 or externalising disorders in children,55 
and early intervention services for early onset psychosis 
in children and adolescents.116 Interventions to prevent 
the neuropsychiatric consequences of prenatal risk 
factors, such as folic acid fortification of enriched cereal 
or grain products for the prevention of neural tube 
defects,117 and universal screening in pregnancy for 
subclinical hypothyroidism,118 could also be cost effective. 
For conditions such as maternal depression and suicidal 
behaviour, improving the ability of professionals to 
detect and intervene in at-risk groups and at early stages 
could be beneficial to individuals, relatives, and 
society.119,120 The promotion of health literacy in routine 
educational settings could also be cost-effective for a 
wide range of health, educational, and social outcomes.121 

Table 2 provides a summary of the cost-effectiveness 
analysis of key examples of primary preventive 
interventions in psychiatry.

Savings made due to the prevention of mental health 
disorders could be greater than for other medical 
conditions. Debilitating mental disorders usually have 
an earlier-onset than many other chronic diseases, 
increasing the number of years that health and social 
welfare services and caregiver support are needed. For 
example, the mean age at onset of diabetes is 
52·5 years,125 and the average age of a first heart attack in 
men in the USA is 65 years,126 whereas 50% of mental 
disorders start before the age of 14 years, and 75% before 
the age of 24 years.81 Therefore, we can assume that the 
direct and indirect savings (eg, higher proportion of 
employment and higher earnings when employed) to 
society from the early and long-lasting reduction of the 
burden of mental illness would be much higher than for 
many other chronic medical conditions. Furthermore, 
considering the bidirectional association between 
mental and physical health, altering risk factors for 
psychiatric disorders could also help to prevent other 

Panel 2: Key messages for prevention of mental health disorders

1 Translate scientific evidence for cost-effective preventive 
interventions into public health initiatives, clinical practice, 
and service delivery systems.

2 Increase social, professional, and political awareness of 
advancements and the importance of mental health 
prevention and promotion.
• Includes social education campaigns about early signs, 

risk, and protective factors, and consequences of mental 
disorders. Claims for societal health investment in 
preventive psychiatry should be based on personal, 
family, health, education, and social benefits of reducing 
mental illness burden, and on long-term and indirect 
economic savings of mental health prevention 
programmes by reducing disability.

3 Move clinical practice toward at-risk-oriented detection and 
intervention.
• Need for clearer and more specific definitions of early 

clinical stages incorporating neuroimaging, 
neurocognitive, and biochemical markers into the 
description of cases, which could help monitor possible 
trajectories and detect new therapeutic targets.

• Provide standardised and cost-effective screening 
measures for the accurate detection of at-risk 
populations at early stages of development such as 
patients with perinatal mental illness and 
developmental disorders, individuals at high risk for 
psychosis, and children of parents with severe mental 
illness. In particular, development of screening tools 
with high sensitivity, specificity, and positive 
predictive value for toddlers and preschool children 
is needed.

• Procure standardised and cost-effective preventive 
interventions such as caring for pregnant adults and 
adolescents, parental training programmes, 
cognitive-behavioural therapy, and other psychosocial 
interventions (for high-risk subjects).

• Promote proper training in standardised and 
cost-effective preventive interventions for professionals. 
Since professionals will detect the risk, they should 
acquire skills for communicating probability, and 
managing related stress in parents and patients facing 
uncertainty. In this regard, any decision making should 
be based on evidence regarding risks and benefits.

4 Provide interventions designed for each developmental 
stage aimed at minimising the impact of risk factors.

5 Promote interventions with a multidisciplinary and 
multilevel (psychological, social, familial, and legal) approach.
• Requires improving coordination between different 

institutions.
6 Promote healthy lifestyles including nutrition and exercise.
7 Encourage school-based interventions (targeting children, 

parents, and education professionals) for:
• Early detection of deviation from normal psychomotor 

development, language delays, abnormal social 
behaviour, and poor academic performance.

• Reduction of bullying.
• Protection and promotion of resilience to peer 

victimisation and abuse in the vulnerable, and assistance 
for victims, abusers, and bystanders.

• Prevention of health risk behaviours, including 
substance abuse and suicidality, and related burden.

• Promotion of mental and physical health.

http://www.health.harvard.edu/heart-health/premature-heart-disease


600 www.thelancet.com/psychiatry   Vol 5   July 2018

Review

medical conditions in adulthood. For example, bullying 
victimisation has been associated with an increased risk 
of inflammatory disorders.25 Interventions to prevent 
bullying are likely to have an effect on the development 
of both psychiatric and medical disorders, as well as 
non-medical outcomes (eg, educational attainment and 
societal benefits).

In light of this evidence, two initiatives in the USA127 
and Europe128 have included prevention among the top 
priorities for mental health research. The US group 
emphasises that it is feasible to achieve these priorities 
in the next 10 years, but only if funding begins 
immediately.127

The role of mental health professionals in 
mental health prevention
Some of the general risk factors for mental disorders, 
such as social exclusion or economic inequality, 
cannot be directly addressed by psychiatrists. Universal 
interventions in the general population require a public 
mental health approach, and will probably need to be 
delivered by professionals from other medical specialties, 
such as obstetricians and general practitioners, or other 
sectors such as education. We believe that it is the duty 
of mental health professionals to increase awareness 
among the general public, politicians, and policy makers 
of the importance of mental health prevention and 
promotion, and of the evidence supporting cost-effective 
interventions. Mental health professionals could also 
incorporate an at-risk oriented focus into clinical practice 
by improving definitions for early clinical stages, 
enhancing screening instruments, developing targeted 
interventions, and promoting training in prevention for 
all mental health professionals. The role of clinicians 
could be especially important for selective and indicated 
interventions, by providing care to individuals already at 

Search strategy and selection criteria

We identified references for this Review through PubMed searches for articles and 
previous reviews published from inception to December, 2016, using the key terms 
“prevention”, “high-risk”, “risk factors”, “promotion”, “resilience”, “development”, 
“staging”, and “early intervention” in combination with the terms “psychiatry”, “mental 
health”, and “psychopathology”. Articles identified by these searches that related to the 
main topics covered in the manuscript, and relevant references cited in those articles, 
were selectively reviewed. We did an additional systematic PubMed search from inception 
to Nov 6, 2017, to identify meta-analyses assessing primary preventive interventions for 
specific mental conditions (ie, mood disorders [depression, bipolar disorder], anxiety 
disorders, post-traumatic stress disorder, externalising disorders [disruptive behaviour 
disorders (ie, conduct disorders, oppositional-defiant disorder), attention-deficit 
hyperactivity disorder], eating disorders, psychotic disorders, autism spectrum disorders, 
and suicidal behaviour; see appendix for additional details). We systematically reviewed 
these references and included the most recent or comprehensive meta-analyses 
supporting universal, selective, or indicated preventive interventions for each disorder in 
the manuscript. We did complementary searches in Google Scholar and PubMed to 
identify examples of cost-effectiveness studies on preventive interventions in psychiatry.

risk in whom periodic specialised monitoring of 
subsequent mental health problems might be especially 
useful. Strengthening the coordination between child 
and adolescent and adult psychiatric services targeting 
the same areas could be valuable in the management of 
children of patients with major mental disorders. 
Furthermore, improved coordination could assist with 
the transition through services for other high-risk 
populations, which could be especially useful 
considering the often large treatment gap during the 
transition from child and adolescent services to adult 
services.129 Improving access to care for people already in 
need could provide an excellent secondary and tertiary 
preventive strategy by reducing the duration of untreated 
illness and its negative consequences. Considering the 
high comorbidity and bidirectional association of mental 
disorders with somatic conditions, coordination with 
primary care is essential. Panel 2 summarises key areas 
of mental disorder prevention that we suggest should be 
prioritised. 

Conclusions
Increasing evidence suggests that preventive 
interventions in psychiatry that are feasible, safe, and 
cost-effective could translate into a broader focus on 
prevention in our field. Universal, indicated, and selective 
prevention strategies might be effective in improving 
psychological wellbeing or preventing mental disorders 
throughout development, although further evidence is 
required. There is a precedent for implementing safe 
universal interventions, despite incomplete evidence, 
from other areas of medicine for which data showing 
benefits were acquired only after universal adoption 
(eg, folic acid supplementation, fluoride treatment, and 
measles vaccination). These cases set an example for 
implementing safe interventions for mental disorders 
that have preliminary data showing efficacy, especially 
considering the potential two decade gap between 
implementation of early preventive strategies and 
emergence of mental disorders.

Investigations are needed of the early stages of mental 
disorders integrating different dimensions (genetic, 
transcriptomic, neurobiological, psychological, and 
socio-economic), including their complex interactions 
throughout early developmental periods. Evidence 
should be gathered on the optimisation of intervention 
strategies based on developmental timing, while 
factoring in potential short-term and long-term benefits 
beyond mental health outcomes (ie, educational, 
functional, and societal). Because prioritisation of these 
interventions is needed, we propose that implementation 
in the area of mental health could start in children with 
risk factors for developing a mental disorder (eg, 
offspring of parents with major mental disorders or 
individuals with genetic risk factors) or children 
showing non-specific symptomatic manifestations of 
the early stages of mental disorders or indicators of 

See Online for appendix
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early developmental deviation. To achieve these goals, 
the support of society and public policy makers is 
essential. Disseminating the potential societal benefits 
of evidence-based findings could increase community 
awareness, and stimulate inclusion of cost-effective 
prevention pro grammes for mental disorders in political 
agendas.
Contributors
All authors contributed to the conceptualisation of the paper. CA, 
CMD-C, and ES-D did the literature search and selected the references, 
wrote the first draft of the manuscript, and were involved in the design 
of the tables and figure. All authors contributed to the critical review of 
the scientific literature, revised the manuscript, and approved the final 
version.

Declaration of interests
CA has been a consultant for, or has received honoraria or grants, from 
Abbott, Acadia, Amgen, AstraZeneca, Bristol-Myers Squibb, 
Caja Navarra, Centro Investigación Biomédica en Red del área de Salud 
Mental (CIBERSAM), Fundación Alicia Koplowitz, Instituto de Salud 
Carlos III, Janssen-Cilag, Lundbeck, Merck, Spanish Ministry of Science 
and Innovation, Spanish Ministry of Health, Spanish Ministry of 
Economy and Competitiveness, Mutua Madrileña, Otsuka, Pfizer, 
Roche, Servier, Shire, Takeda, and Schering Plough. DM reports a joint 
grant from Otsuka Pharmaceutical Europe Ltd and H. Lundbeck A/S. 
WC had a consultation with Teva Pharma and Health Analytics during 
the past 3 years. OM has been a consultant to Neurona Therapeutics. 
All other authors declare no competing interests.

Acknowledgments
This work was supported by the Spanish Ministry of Economy and 
Competitiveness, Instituto de Salud Carlos III (PI12/1303, PI16/02012), 
cofinanced by the European Regional Development Fund from the 
European Commission, “A way of making Europe”; CIBERSAM; 
Madrid Regional Government (B2017/BMD-3740); European Union 
Structural Funds, European Union Seventh Framework Programme 
under grant agreements FP7-HEALTH-2009-2.2.1-2-241909 
(Project EU-GEI), FP7-HEALTH-2009-2.2.1-3-242114 (Project 
OPTiMiSE), FP7-HEALTH-2013-2.2.1-2-603196 (Project PSYSCAN), 
FP7-HEALTH-2013-2.2.1-2-602478 (Project METSY), 
FP7-HEALTH-F4-2010-241959 (Project PERS), 
FP7-HEALTH-.2013-2.2.1-3-603016 (Project MATRICS), 
FP7-HEALTH-F2-2013-602805 (Project Aggressotype), European Union 
H2020 Programme under the Innovative Medicines Initiative 2 Joint 
Undertaking (grant agreement No 115916; Project PRISM), Fundación 
Familia Alonso, and Fundación Alicia Koplowitz. CMD-C and ES-D 
have held grants from the Spanish Ministry of Economy and 
Competitiveness, Instituto de Salud Carlos III. CMD-C has also held a 
grant from Fundación Alicia Koplowitz. The funding sources had no 
role in the writing of the manuscript. Full details of the search strategy 
can be found in the appendix.

References
1 Polanczyk GV. Identifying the gaps between science, policies, 

services, and the needs of youths affected by mental disorders. 
Eur Child Adolesc Psychiatry 2014; 23: 1119–21.

2 Franco M, Cooper RS, Bilal U, Fuster V. Challenges and 
opportunities for cardiovascular disease prevention. Am J Med 2011; 
124: 95–102.

3 Boyle CA, Perrin JM, Moyer VA. Use of clinical preventive services 
in infants, children, and adolescents. JAMA 2014; 312: 1509–10.

4 MQ. UK Mental Health Research Funding. MQ landscape analysis. 
April, 2015. http://b.3cdn.net/joinmq/1f731755e4183d5337_apm6 
b0gll.pdf (accessed Dec 25, 2016).

5 WHO. Prevention of mental disorders: effective interventions and 
policy options: summary report. 2004. http://www.who.int/mental_
health/evidence/en/prevention_of_mental_disorders_sr.pdf 
(accessed Dec 25, 2016).

6 Kraemer HC, Stice E, Kazdin A, Offord D, Kupfer D. How do risk 
factors work together? Mediators, moderators, and independent, 
overlapping, and proxy risk factors. Am J Psychiatry 2001; 
158: 848–56.

7 Lee SH, Ripke S, Neale BM, et al. Genetic relationship between 
five psychiatric disorders estimated from genome-wide SNPs. 
Nat Genet 2013; 45: 984–94.

8 Tsuang MT, Bar JL, Stone WS, Faraone SV. Gene-environment 
interactions in mental disorders. World Psychiatry 2004; 3: 73–83.

9 Rasic D, Hajek T, Alda M, Uher R. Risk of mental illness in 
offspring of parents with schizophrenia, bipolar disorder, and major 
depressive disorder: a meta-analysis of family high-risk studies. 
Schizophr Bull 2014; 40: 28–38.

10 Weissman MM, Wickramaratne P, Nomura Y, Warner V, Pilowsky D, 
Verdeli H. Offspring of depressed parents: 20 years later. 
Am J Psychiatry 2006; 163: 1001–08.

11 Vorstman JA, Ophoff RA. Genetic causes of developmental disorders. 
Curr Opin Neurol 2013; 26: 128–36.

12 Brown AS. Epidemiologic studies of exposure to prenatal infection 
and risk of schizophrenia and autism. Dev Neurobiol 2012; 72: 1272–76.

13 Bhutta AT, Cleves MA, Casey PH, Cradock MM, Anand KJ. 
Cognitive and behavioral outcomes of school-aged children who 
were born preterm: a meta-analysis. JAMA 2002; 288: 728–37.

14 Verdoux H. Perinatal risk factors for schizophrenia: how specific 
are they? Curr Psychiatry Rep 2004; 6: 162–67.

15 O’Neil A, Itsiopoulos C, Skouteris H, et al. Preventing mental 
health problems in offspring by targeting dietary intake of 
pregnant women. BMC Med 2014; 12: 208.

16 Thompson BL, Levitt P, Stanwood GD. Prenatal exposure to drugs: 
effects on brain development and implications for policy and 
education. Nat Rev Neurosci 2009; 10: 303–12.

17 Orlovska S, Pedersen MS, Benros ME, Mortensen PB, Agerbo E, 
Nordentoft M. Head injury as risk factor for psychiatric disorders: 
a nationwide register-based follow-up study of 113,906 persons with 
head injury. Am J Psychiatry 2014; 171: 463–69.

18 Chaddock L, Pontifex MB, Hillman CH, Kramer AF. A review of the 
relation of aerobic fitness and physical activity to brain structure 
and function in children. J Int Neuropsychol Soc 2011; 17: 975–85.

19 Teicher MH, Samson JA, Anderson CM, Ohashi K. The effects of 
childhood maltreatment on brain structure, function and 
connectivity. Nat Rev Neurosci 2016; 17: 652–66.

20 Keshavan MS, Giedd J, Lau JYF, Lewis DA, Paus T. Changes in the 
adolescent brain and the pathophysiology of psychotic disorders. 
Lancet Psychiatry 2014; 1: 549–58.

21 Copeland J, Rooke S, Swift W. Changes in cannabis use among 
young people: impact on mental health. Curr Opin Psychiatry 2013; 
26: 325–29.

22 Stein A, Pearson RM, Goodman SH, et al. Effects of perinatal 
mental disorders on the fetus and child. Lancet 2014; 384: 1800–19.

23 Teicher MH, Samson JA. Childhood maltreatment and 
psychopathology: a case for ecophenotypic variants as clinically 
and neurobiologically distinct subtypes. Am J Psychiatry 2013; 
170: 1114–33.

24 Li M, D’Arcy C, Meng X. Maltreatment in childhood substantially 
increases the risk of adult depression and anxiety in prospective 
cohort studies: systematic review, meta-analysis, and proportional 
attributable fractions. Psychol Med 2016; 46: 717–30.

25 Klomek AB, Sourander A, Elonheimo H. Bullying by peers in 
childhood and effects on psychopathology, suicidality, and 
criminality in adulthood. Lancet Psychiatry 2015; 2: 930–41.

26 Barkat TR, Polley DB, Hensch TK. A critical period for auditory 
thalamocortical connectivity. Nat Neurosci 2011; 14: 1189–94.

27 van Os J, Kenis G, Rutten BP. The environment and schizophrenia. 
Nature 2010; 468: 203–12.

28 Heinz A, Deserno L, Reininghaus U. Urbanicity, social adversity 
and psychosis. World Psychiatry 2013; 12: 187–97.

29 Hudson CG. Socioeconomic status and mental illness: tests of the 
social causation and selection hypotheses. Am J Orthopsychiatry 2005; 
75: 3–18.

30 Thornicroft G, Mehta N, Clement S, et al. Evidence for effective 
interventions to reduce mental-health-related stigma and 
discrimination. Lancet 2016; 387: 1123–32.

31 Mackrides PS, Ryherd SJ. Screening for developmental delay. 
Am Fam Physician 2011; 84: 544–49.

32 Liu CH, Keshavan MS, Tronick E, Seidman LJ. Perinatal risks and 
childhood premorbid indicators of later psychosis: next steps for 
early psychosocial interventions. Schizophr Bull 2015; 41: 801–16.



602 www.thelancet.com/psychiatry   Vol 5   July 2018

Review

33 Chorozoglou M, Smith E, Koerting J, Thompson MJ, Sayal K, 
Sonuga-Barke EJ. Preschool hyperactivity is associated with 
long-term economic burden: evidence from a longitudinal health 
economic analysis of costs incurred across childhood, 
adolescence and young adulthood. J Child Psychol Psychiatry 2015; 
56: 966–75.

34 Dougherty LR, Smith VC, Bufferd SJ, Kessel E, Carlson GA, 
Klein DN. Preschool irritability predicts child psychopathology, 
functional impairment, and service use at age nine. 
J Child Psychol Psychiatry 2015; 56: 999–1007.

35 Sommer IE, Bearden CE, van Dellen E, et al. Early interventions in 
risk groups for schizophrenia: what are we waiting for? 
NPJ Schizophr 2016; 2: 16003.

36 Riecher-Rossler A, Studerus E. Prediction of conversion to psychosis 
in individuals with an at-risk mental state: a brief update on recent 
developments. Curr Opin Psychiatry 2017; 30: 209–19.

37 Fernald LCH, Gertler PJ, Neufeld LM. Role of cash in conditional 
cash transfer programmes for child health, growth, and development: 
an analysis of Mexico’s Oportunidades. Lancet 2008; 371: 828–37.

38 Reynolds AJ, Robertson DL. School-based early intervention and 
later child maltreatment in the Chicago Longitudinal Study. 
Child Dev 2003; 74: 3–26.

39 Regalado M, Halfon N. Primary care services promoting optimal 
child development from birth to age 3 years: review of the 
literature. Arch Pediatr Adolesc Med 2001; 155: 1311–22.

40 Jorm AF. Mental health literacy: empowering the community to 
take action for better mental health. Am Psychol 2012; 67: 231–43.

41 Olds DL, Kitzman HJ, Cole RE, et al. Enduring effects of prenatal 
and infancy home visiting by nurses on maternal life course and 
government spending: follow-up of a randomized trial among 
children at age 12 years. Arch Pediatr Adolesc Med 2010; 
164: 419–24.

42 Ross RG, Hunter SK, Hoffman MC, et al. 
Perinatal phosphatidylcholine supplementation and early childhood 
behavior problems: evidence for CHRNA7 moderation. 
Am J Psychiatry 2016; 173: 509–16.

43 Landry SH, Smith KE, Swank PR. Responsive parenting: 
establishing early foundations for social, communication, and 
independent problem-solving skills. Dev Psychol 2006; 42: 627–42.

44 Costain G, Esplen MJ, Toner B, et al. Evaluating genetic counseling 
for individuals with schizophrenia in the molecular age. 
Schizophr Bull 2014; 40: 78–87.

45 Knudsen EI. Sensitive periods in the development of the brain and 
behavior. J Cogn Neurosci 2004; 16: 1412–25.

46 Elgar FJ, Napoletano A, Saul G, et al. Cyberbullying victimization 
and mental health in adolescents and the moderating role of family 
dinners. JAMA Pediatr 2014; 168: 1015–22.

47 Reavley N, Bassilios B, Ryan S, Schlichthorst M, Nicholas A, 
Victorian Health Promotion Foundation. Interventions to build 
resilience among young people: a literature review. November, 
2015. https://trove.nla.gov.au/work/214568270?selectedversion=N
BD58845993 (accessed Dec 27, 2016).

48 Williford A, Boulton A, Noland B, Little TD, Karna A, Salmivalli C. 
Effects of the KiVa anti-bullying program on adolescents’ depression, 
anxiety, and perception of peers. J Abnorm Child Psychol 2012; 
40: 289–300.

49 Ttofi MM, Farrington DP. Effectiveness of school-based programs 
to reduce bullying: a systematic and meta-analytic review. 
J Exp Criminol 2011; 7: 27–56.

50 Strong WB, Malina RM, Blimkie CJ, et al. Evidence based physical 
activity for school-age youth. J Pediatr 2005; 146: 732–37.

51 Onrust SA, Otten R, Lammers J, Smit F. School-based 
programmes to reduce and prevent substance use in different age 
groups: what works for whom? Systematic review and 
meta-regression analysis. Clin Psychol Rev 2016; 44: 45–59.

52 Lynch T, Harrington J. Benefit cost analysis of the Maternal 
Depression Project in Gadsden County, Florida. Oct 14, 2003. 
http://www.cefa.fsu.edu/sites/g/files/imported/storage/original/ap
plication/311dac53dc444e9835c0dd5b0e7b07f9.pdf 
(accessed Dec 25, 2016).

53 Siegenthaler E, Munder T, Egger M. Effect of preventive 
interventions in mentally ill parents on the mental health of 
the offspring: systematic review and meta-analysis. 
J Am Acad Child Adolesc Psychiatry 2012; 51: 8–17.

54 Dawson G, Rogers S, Munson J, et al. Randomized, controlled trial 
of an intervention for toddlers with autism: the Early Start Denver 
Model. Pediatrics 2010; 125: e17–23.

55 Furlong M, McGilloway S, Bywater T, Hutchings J, Smith SM, 
Donnelly M. Behavioural and cognitive-behavioural group-based 
parenting programmes for early-onset conduct problems in 
children aged 3 to 12 years. Cochrane Database Syst Rev 2012; 
2: CD008225.

56 Yap MB, Morgan AJ, Cairns K, Jorm AF, Hetrick SE, Merry S. 
Parents in prevention: a meta-analysis of randomized controlled 
trials of parenting interventions to prevent internalizing problems 
in children from birth to age 18. Clin Psychol Rev 2016; 50: 138–58.

57 Shaw M, Hodgkins P, Caci H, et al. A systematic review and 
analysis of long-term outcomes in attention deficit hyperactivity 
disorder: effects of treatment and non-treatment. BMC Med 2012; 
10: 99.

58 Hetrick SE, Cox GR, Witt KG, Bir JJ, Merry SN. Cognitive behavioural 
therapy (CBT), third-wave CBT and interpersonal therapy (IPT) based 
interventions for preventing depression in children and adolescents. 
Cochrane Database Syst Rev 2016; 8: CD003380.

59 Stafford MR, Jackson H, Mayo-Wilson E, Morrison AP, Kendall T. 
Early interventions to prevent psychosis: systematic review and 
meta-analysis. BMJ 2013; 346: f185.

60 Kliem S, Kroger C. Prevention of chronic PTSD with early cognitive 
behavioral therapy. A meta-analysis using mixed-effects modeling. 
Behav Res Ther 2013; 51: 753–61.

61 Cuijpers P, Koole SL, van Dijke A, Roca M, Li J, Reynolds CF 3rd. 
Psychotherapy for subclinical depression: meta-analysis. 
Br J Psychiatry 2014; 205: 268–74.

62 Mariano MA, Tang K, Kurtz M, Kates WR. Cognitive remediation for 
adolescents with 22q11 deletion syndrome (22q11DS): a preliminary 
study examining effectiveness, feasibility, and fidelity of a hybrid 
strategy, remote and computer-based intervention. 
Schizophr Res 2015; 166: 283–89.

63 Finkelhor D, Turner HA, Shattuck A, Hamby SL. Prevalence of 
childhood exposure to violence, crime, and abuse: results from the 
national survey of children’s exposure to violence. 
JAMA Pediatr 2015; 169: 746–54.

64 Jones L, Bellis MA, Wood S, et al. Prevalence and risk of violence 
against children with disabilities: a systematic review and 
meta-analysis of observational studies. Lancet 2012; 380: 899–907.

65 Rutter M, Dunn J, Plomin R, et al. Integrating nature and nurture: 
implications of person-environment correlations and interactions 
for developmental psychopathology. Dev Psychopathol 1997; 
9: 335–64.

66 Belsky J, Jonassaint C, Pluess M, Stanton M, Brummett B, 
Williams R. Vulnerability genes or plasticity genes? 
Mol Psychiatry 2009; 14: 746–54.

67 Jaffee SR, Price TS. Gene-environment correlations: a review of the 
evidence and implications for prevention of mental illness. 
Mol Psychiatry 2007; 12: 432–42.

68 Sroufe LA. The promise of developmental psychopathology: 
past and present. Dev Psychopathol 2013; 25: 1215–24.

69 Gaebel W, Zielasek J. Integrative etiopathogenetic models of 
psychotic disorders: methods, evidence and concepts. 
Schizophr Bull 2011; 37 (suppl 2): S5–12.

70 Kelleher I, Keeley H, Corcoran P, et al. Childhood trauma 
and psychosis in a prospective cohort study: cause, effect, 
and directionality. Am J Psychiatry 2013; 170: 734–41.

71 Southwick SM, Charney DS. The science of resilience: implications 
for the prevention and treatment of depression. Science 2012; 
338: 79–82.

72 Bowes L, Maughan B, Caspi A, Moffitt TE, Arseneault L. 
Families promote emotional and behavioural resilience to bullying: 
evidence of an environmental effect. J Child Psychol Psychiatry 2010; 
51: 809–17. 

73 Weiss SJ, Seed MS. Precursors of mental health problems for low 
birth weight children: the salience of family environment during 
the first year of life. Child Psychiatry Hum Dev 2002; 33: 3–27.

74 Healy KL, Sanders MR. Randomized controlled trial of a family 
intervention for children bullied by peers. Behav Ther 2014; 
45: 760–77.

75 Sroufe LA. Psychopathology as an outcome of development. 
Dev Psychopathol 1997; 9: 251–68.



www.thelancet.com/psychiatry   Vol 5   July 2018 603

Review

76 McGorry P, Keshavan M, Goldstone S, et al. Biomarkers and 
clinical staging in psychiatry. World Psychiatry 2014; 13: 211–23.

77 van Os J. The dynamics of subthreshold psychopathology: 
implications for diagnosis and treatment. Am J Psychiatry 2013; 
170: 695–98.

78 van der Gaag M, Smit F, Bechdolf A, et al. Preventing a first episode 
of psychosis: meta-analysis of randomized controlled prevention 
trials of 12 month and longer-term follow-ups. Schizophr Res 2013; 
149: 56–62.

79 Patton GC, Coffey C, Romaniuk H, et al. The prognosis of common 
mental disorders in adolescents: a 14-year prospective cohort study. 
Lancet 2014; 383: 1404–11.

80 Marin O. Developmental timing and critical windows for the 
treatment of psychiatric disorders. Nat Med 2016; 22: 1229–38.

81 Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, 
Walters EE. Lifetime prevalence and age-of-onset distributions of 
DSM-IV disorders in the National Comorbidity Survey Replication. 
Arch Gen Psychiatry 2005; 62: 593–602.

82 Bock J, Wainstock T, Braun K, Segal M. Stress in utero: prenatal 
programming of brain plasticity and cognition. Biol Psychiatry 2015; 
78: 315–26.

83 Arango C, Kirkpatrick B, Koenig J. At issue: stress, hippocampal 
neuronal turnover, and neuropsychiatric disorders. 
Schizophr Bull 2001; 27: 477–80.

84 Vinkhuyzen AAE, Eyles DW, Burne THJ, et al. Gestational vitamin D 
deficiency and autism-related traits: the Generation R Study. 
Mol Psychiatry 2018; 23: 240–46.

85 De-Regil LM, Palacios C, Lombardo LK, Pena-Rosas JP. 
Vitamin D supplementation for women during pregnancy. 
Cochrane Database Syst Rev 2016; 1: CD008873.

86 Fusar-Poli P, McGorry PD, Kane JM. Improving outcomes of 
first-episode psychosis: an overview. World Psychiatry 2017; 16: 251–65.

87 Walter F, Carr MJ, Mok PLH, et al. Premature mortality among 
patients recently discharged from their first inpatient psychiatric 
treatment. JAMA Psychiatry 2017; 74: 485–92.

88 Health Economics Research Group, Office of Health Economics, 
RAND Europe. Medical research: what’s it worth? Estimating the 
economic benefits from medical research in the UK. November, 
2008. https://www.mrc.ac.uk/publications/browse/medical-
research-whats-it-worth/ (accessed March 11, 2018)

89 Langford R, Bonell CP, Jones HE, et al. The WHO Health 
Promoting School framework for improving the health and 
well-being of students and their academic achievement. 
Cochrane Database Syst Rev 2014; 4: CD008958.

90 Bohnert KM, Breslau N. Stability of psychiatric outcomes of low 
birth weight: a longitudinal investigation. Arch Gen Psychiatry 2008; 
65: 1080–86.

91 McGrath J, Saari K, Hakko H, et al. Vitamin D supplementation 
during the first year of life and risk of schizophrenia: a Finnish 
birth cohort study. Schizophr Res 2004; 67: 237–45.

92 Bhutta ZA, Das JK, Rizvi A, et al. Evidence-based interventions for 
improvement of maternal and child nutrition: what can be done 
and at what cost? Lancet 2013; 382: 452–77.

93 Pinquart M, Teubert D. Effects of parenting education with expectant 
and new parents: a meta-analysis. J Fam Psychol 2010; 24: 316–27.

94 Durlak JA, Weissberg RP, Dymnicki AB, Taylor RD, Schellinger KB. 
The impact of enhancing students’ social and emotional learning: 
a meta-analysis of school-based universal interventions. 
Child Dev 2011; 82: 405–32.

95 van Genugten L, Dusseldorp E, Massey EK, van Empelen P. 
Effective self-regulation change techniques to promote mental 
wellbeing among adolescents: a meta-analysis. 
Health Psychol Rev 2017; 11: 53–71.

96 Stockings EA, Degenhardt L, Dobbins T, et al. 
Preventing depression and anxiety in young people: a review of the 
joint efficacy of universal, selective and indicated prevention. 
Psychol Med 2016; 46: 11–26.

97 Werner-Seidler A, Perry Y, Calear AL, Newby JM, Christensen H. 
School-based depression and anxiety prevention programs for 
young people: a systematic review and meta-analysis. 
Clin Psychol Rev 2017; 51: 30–47.

98 Watson HJ, Joyce T, French E, et al. Prevention of eating disorders: 
a systematic review of randomized, controlled trials. 
Int J Eat Disord 2016; 49: 833–62.

99 Zalsman G, Hawton K, Wasserman D, et al. Suicide prevention 
strategies revisited: 10-year systematic review. Lancet Psychiatry 2016; 
3: 646–59.

100 Gunlicks ML, Weissman MM. Change in child psychopathology 
with improvement in parental depression: a systematic review. 
J Am Acad Child Adolesc Psychiatry 2008; 47: 379–89.

101 Goodday S, Levy A, Flowerdew G, et al. Early exposure to parental 
bipolar disorder and risk of mood disorder: the Flourish Canadian 
prospective offspring cohort study. Early Interv Psychiatry 2015; 
DOI:10.1111/eip.12291.

102 Schindler HS, Kholoptseva J, Oh SS, et al. Maximizing the potential 
of early childhood education to prevent externalizing behavior 
problems: a meta-analysis. J Sch Psychol 2015; 53: 243–63.

103 Sawyer AM, Borduin CM, Dopp AR. Long-term effects of prevention 
and treatment on youth antisocial behavior: a meta-analysis. 
Clin Psychol Rev 2015; 42: 130–44.

104 Gillies D, Maiocchi L, Bhandari AP, Taylor F, Gray C, O’Brien L. 
Psychological therapies for children and adolescents exposed to 
trauma. Cochrane Database Syst Rev 2016; 10: CD012371.

105 Dennis CL, Dowswell T. Psychosocial and psychological 
interventions for preventing postpartum depression. 
Cochrane Database Syst Rev 2013; 2: CD001134.

106 Beardslee WR, Brent DA, Weersing VR, et al. Prevention of 
depression in at-risk adolescents: longer-term effects. 
JAMA Psychiatry 2013; 70: 1161–70.

107 Moreno-Peral P, Conejo-Ceron S, Rubio-Valera M, et al. 
Effectiveness of psychological and/or educational interventions in 
the prevention of anxiety: a systematic review, meta-analysis, and 
meta-regression. JAMA Psychiatry 2017; 74: 1021–29.

108 Sijbrandij M, Kleiboer A, Bisson JI, Barbui C, Cuijpers P. 
Pharmacological prevention of post-traumatic stress disorder and 
acute stress disorder: a systematic review and meta-analysis. 
Lancet Psychiatry 2015; 2: 413–21.

109 Knapp M, McDaid D, Parsonage M. Mental health promotion and 
prevention: the economic case. January, 2011. http://www.lse.ac.uk/
businessAndConsultancy/LSEEnterprise/pdf/PSSRUfeb2011.pdf 
(accessed Dec 25, 2016).

110 Prince M, Patel V, Saxena S, et al. No health without mental health. 
Lancet 2007; 370: 859–77.

111 McDaid D, Sassi F, Merkur S. Promoting health, preventing disease 
the economic case. Maidenhead: Open University Press, 2015.

112 McDaid D, Park AL, Knapp M. Public Health England: 
Commissioning Cost-Effective Services for Promotion of Mental 
Health and Wellbeing and Prevention of Mental Ill Health, August, 
2017. https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/640722/Mental_health_promotion_return_
on_investment_tool_user_guide.pdf (accessed April 4, 2017).

113 Motiwala SS, Gupta S, Lilly MB, Ungar WJ, Coyte PC. 
The cost-effectiveness of expanding intensive behavioural intervention 
to all autistic children in Ontario. Healthc Policy 2006; 1: 135–51.

114 Brookes M, Goodall E, Heady L. Misspent youth: the costs of truancy 
and exclusion: a guide for donors and funders. June, 2007. https://www. 
bl.uk/collection-items/misspent-youth-the-costs-of-truancy-and-
exclusion-a-guide-for-donors-and-funders# (accessed Dec 25, 2016).

115 Mihalopoulos C, Vos T, Rapee RM, et al. The population 
cost-effectiveness of a parenting intervention designed to prevent 
anxiety disorders in children. J Child Psychol Psychiatry 2015; 
56: 1026–33.

116 McCrone P, Singh SP, Knapp M, et al. The economic impact of 
early intervention in psychosis services for children and 
adolescents. Early Interv Psychiatry 2013; 7: 368–73.

117 Grosse SD, Waitzman NJ, Romano PS, Mulinare J. Reevaluating 
the benefits of folic acid fortification in the United States: 
economic analysis, regulation, and public health. 
Am J Public Health 2005; 95: 1917–22.

118 Thung SF, Funai EF, Grobman WA. The cost-effectiveness of 
universal screening in pregnancy for subclinical hypothyroidism. 
Am J Obstet Gynecol 2009; 200: 267.e1–7.

119 Mann JJ, Apter A, Bertolote J, et al. Suicide prevention strategies: 
a systematic review. JAMA 2005; 294: 2064–74.

120 Bauer A, Knapp M, McDaid D. Assessing the economic pay-off of 
low-level interventions in reducing postnatal depression. 
June, 2011. http://www.lse.ac.uk/LSEHealthAndSocialCare/pdf/
DP2806.pdf (accessed Dec 27, 2016).



604 www.thelancet.com/psychiatry   Vol 5   July 2018

Review

121 McDaid D. Investing in health literacy: what do we know about the 
co-benefits to the education sector of actions targeted at children 
and young people? 2016. http://www.euro.who.int/en/about-us/
partners/observatory/publications/policy-briefs-and-summaries/
investing-in-health-literacy (accessed Jan 23, 2017).

122 Morrell CJ, Sutcliffe P, Booth A, et al. A systematic review, evidence 
synthesis and meta-analysis of quantitative and qualitative studies 
evaluating the clinical effectiveness, the cost-effectiveness, safety 
and acceptability of interventions to prevent postnatal depression. 
Health Technol Assess 2016; 20: 1–414.

123 Dukhovny D, Dennis CL, Hodnett E, et al. Prospective economic 
evaluation of a peer support intervention for prevention of 
postpartum depression among high-risk women in Ontario, Canada. 
Am J Perinatol 2013; 30: 631–42.

124 Ride J, Lorgelly P, Tran T, Wynter K, Rowe H, Fisher J. 
Preventing postnatal maternal mental health problems using a 
psychoeducational intervention: the cost-effectiveness of What 
Were We Thinking. BMJ Open 2016; 6: e012086.

125 CDC. Mean age at diagnosis of diabetes among adult incident cases 
aged 18–79 years, United States, 1997–2015. 2018. https://gis.cdc.
gov/grasp/diabetes/DiabetesAtlas.html (accessed March 11, 2018).

126 Mozaffarian D, Benjamin EJ, Go AS, et al. Heart disease and stroke 
statistics—2015 update: a report from the American Heart 
Association. Circulation 2015; 131: e29–322.

127 Collins PY, Patel V, Joestl SS, et al. Grand challenges in global 
mental health. Nature 2011; 475: 27–30.

128 Wykes T, Haro JM, Belli SR, et al. Mental health research priorities 
for Europe. Lancet Psychiatry 2015; 2: 1036–42.

129 Copeland WE, Shanahan L, Davis M, Burns BJ, Angold A, 
Costello EJ. Increase in untreated cases of psychiatric disorders 
during the transition to adulthood. Psychiatr Serv 2015; 66: 397–403.

© 2018 Elsevier Ltd. All rights reserved.


	Preventive strategies for mental health
	Introduction
	Prevention in mental health
	Preventive interventions
	Risk factors increasing vulnerability to mental disorders
	Opportunities for prevention during development

	Evidence supporting primary prevention in psychiatry
	Universal preventive interventions
	Selective preventive interventions
	Indicated preventive interventions

	Is it worth investing in mental health prevention?
	The role of mental health professionals in mental health prevention
	Conclusions
	Acknowledgments
	References


