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Usually, epidemiologists stay away from trying to fore-
cast the future at the individual level. One of today’s most 
influential epidemiologists, George Davy Smith, empha-
sizes the neglected role of chance events that contributes a 
stochastic element to all occurrences and hampers mean-
ingful prediction of any specific negative or positive out-
come [3]. In this editorial, we take the liberty, admittedly 
with some pleasure, to violate his advice and attempt to 
predict the future of child psychiatric epidemiology. We 
hope the reader will appreciate that we briefly look ahead 
and try to identify those epidemiological activities and 
study opportunities that, to our opinion, are exciting and 
deemed successful, as well as those that may well lead to 
dead-ends.

Studies need to look for innovative opportunities to 
test hypotheses rather than put their ambition in unrealis-
tic large size only. A recent dramatic example of how an 
epidemiological study can fail is the dismantling of the 
National Children’s Study (NCS) in December 2014. This 
study aimed to follow the health of 100,000 U.S. chil-
dren from before birth to age 21 and investigate a range 
of hypotheses developed by hundreds of scientists on the 
influences of countless factors, from chemical to psychoso-
cial exposures, on child development and health outcomes. 
This study cost more than $1.2 billion, but because of its 
scientific and managerial flaws it was discontinued after 
only some pilot inclusions. This contrasts with studies of 
less ambitious size that are equally or more innovative and 
suited to test specific hypotheses. Examples are studies car-
ried out in third world countries, where exposure to pov-
erty is much greater than in Western countries, or studies 
in Scandinavian countries, where the use of registers with 
data on millions of individuals enables researchers to per-
form prospective etiological studies of disorders with rela-
tively low frequencies such as autism.

Epidemiological studies have been essential for the devel-
opment of child psychiatry over the last half-century, 
especially in describing the frequency and course of child 
psychiatric problems, and in demonstrating strong cross-
culturally consistent associations between social disad-
vantage or child neglect with child psychopathology. Tra-
ditionally, epidemiological studies also attempt to tackle 
questions of causality of child mental health problems. 
For obvious ethical and practical reasons, the experimental 
design to answer causal questions is often not feasible, and 
observational approaches, more than ever, have been cru-
cial for a better understanding of the role of risk factors in 
the development of psychopathology. Perhaps the most out-
standing contribution of recent epidemiological science has 
been to show the many reasons why observed associations 
do not reflect environmentally mediated causal effects. For 
example, the association between prenatal smoking and 
later child problem behaviours can largely be explained by 
inherited factors transmitted from mother to child [1].

So far so good, and surely this special issue presents a 
number of contributions, including the ones on the BELLA 
cohort, to this good old epidemiological tradition [2]. But 
what is new, what promising scientific developments do we 
need to follow closely, and who are the stars that will shape 
the future? Equally important is the question whether we 
can identify hypes in child psychiatric epidemiology that 
make researchers blindly follow the flavours of the month 
and put their money into activities that may be spent better 
in more promising areas of research?
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We identified an arbitrary number of six themes and 
their accompanying samples that, to our opinion, may par-
ticularly shape the near future of epidemiological research 
in the field of child and adolescent psychopathology. These 
themes are: (1) population neuroimaging studies; (2) large-
scale cross-disorder cohort studies; (3) preconception 
cohort studies; (4) resilience studies, (5) large genetic stud-
ies, and (6) modern registries.

Since the brain is involved in behavioural, emotional and 
cognitive functioning, neuroimaging studies may elucidate 
the mediating role of the brain in the association between 
risk factors and mental health problems. However, to date 
the best neuroimaging studies are cross-sectional or used 
small and selected samples, which make them vulnerable 
to a host of methodological problems including reverse 
causality, selection bias, and increased type I error due to 
multiple testing. Large-scale longitudinal population stud-
ies with repeated brain images and measurements of risk 
factors as well as behavioural and cognitive phenotypes 
are needed to determine associations between risk factors 
and changes in brain structure and function as well as the 
mediating role of the brain in the association between risk 
and behaviour or cognition. Consequently, the US National 
Institutes of Health recently announced funding oppor-
tunities for the Adolescent Brain Cognitive Development 
(ABCD) study consortium. With a funding of $25,000,000 
for 2015 alone and equal funding for each of the coming 
five years, this future multisite project aims to study the 
impact of substance use on the structure and function of 
the developing brain across adolescence. This study will 
undoubtedly be the star study investigating the effects of 
substance use on adolescent brain, behavioural and cogni-
tive development.

Large-scale cross-disorder studies aim to determine how 
economic, social and biological factors from the prenatal 
period jointly explain human behaviour in key important 
areas, including child development and mental health prob-
lems in general. The UK has a tradition of very success-
ful large-scale birth cohort studies, and the Life Study is an 
ambitious next-generation cohort following 80,000 preg-
nant mothers in the UK and their children born between 
2014 and 2018. The size of the sample will constrain the 
detail of the behavioural phenotypes to be assessed, but 
in-depth measures are planned and the strength of the Brit-
ish studies lies in the power to detect the effects of risks on 
child developmental problems across traditional psychiatric 
diagnostic categories.

Most cohort studies start to recruit mothers in pregnancy 
at about 12 weeks of gestation. To evaluate exposures of 
mothers and fathers in the pre-conceptual period and those 
around the time of conception, these cohort studies start 
too late. Participants should be included in the preconcep-
tion period to study the association of risk exposures with 

gamete and embryo quality and ultimately the development 
of children after birth. It is a challenge to obtain a sizeable 
sample before conception, thus few if any large precon-
ception cohorts exist. GUSTO, a birth cohort launched in 
Singapore in 2009, failed to include many women before 
pregnancy. Similarly, the failed National Children’s Study 
intended to include about 25 % of its participants before 
conception. Hopefully the plan to include women before 
pregnancy was not key to this study’s failure. Preconcep-
tion studies are needed to study the effects of exposures 
such as exposure to persistent environmental chemicals.

Most existing cohort studies are carried out in high-
income countries with relatively low levels of exposures 
to severe social adversities. Birth cohort studies from 
low- and middle-income countries, including Brazil, Gua-
temala, India, Philippines, and South Africa [4] include 
study populations that experience high levels of violence, 
and physical and sexual abuse. For example, it is estimated 
that 40 % of South African women will be raped in their 
lifetime, and Guatemala is listed amongst countries with 
the highest homicide rates. Growing-up in (many parts of) 
these countries is a challenge and individuals who end up 
relatively unscathed must have been able to build up resil-
ience against the risks associated with such dangerous 
and distressing circumstances. The Pregnancy Outcomes, 
Maternal and Infant Study (PrOMIS) Cohort from Lima, 
Peru [5] and the 1982 Pelotas Brazil Birth Cohort Study [6] 
are, sadly enough, examples of studies of populations with 
extremely high exposures to violence, abuse and maternal 
mental health problems. These populations offer ample 
opportunity to study risks and resilience in adverse envi-
ronments such as those characterized by intimate partner 
emotional and physical violence.

What about genetics? Mental illness in a parent is a 
very strong, but unspecific, risk factor for mental illness in 
the offspring. However, attempts to unravel the molecular 
genetic basis of psychiatric disorders over the last decade, 
such as genome wide association studies (GWAS), have 
not yet been very successful, or as Uher and Rutter scepti-
cally state in 2012: “….molecular genetic studies of psy-
chiatric disorders have done a lot to find very little” [7]. 
The overview on genetics in child and adolescent psychia-
try by Hohmann et al. [8] in this special issue takes a more 
positive standpoint and concludes that molecular genetic 
research has provided an increasing number of candidate 
genes possibly implicated in the pathophysiology of child 
and adolescent psychopathology. Different techniques 
within larger samples and with modified study designs 
are needed to overcome the missing heritability gaps. The 
authors propose data analytic techniques such as genetic 
network analyses on GWAS data, as well as the use of 
phenotypes reflecting unitary, cross-diagnostic functions, 
that are better suited to test the pleiotropic effects of genes 
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than classical psychiatric diagnoses. Such phenotypes are 
dimensions such as emotional liability or neural circuit-
ries underlying such functions. Here is where middle-sized 
cohort studies such as ALSPAC and GenerationR [9] come 
in, because they do not only have the genetic data; they also 
have the advantage of detailed phenotypic data. Arguably, 
GenerationR stands out because of its observational as well 
as neuroimaging data. Data pooling and replication across 
these types of cohorts may inform us about the genetic 
architecture of common forms of child and adolescent 
psychopathology.

The Scandinavian countries are well known for their 
nationwide population-based register data. The statistical 
power of these registries is evident and has the advantage 
to detect risks associated with uncommon conditions. An 
example is the Danish Medical Birth Registry, which main-
tains comprehensive medical records of every child. Link-
age with data from other registries provides a wealth of 
epidemiological data, especially for conditions that infre-
quently occur in the general population, such as autism, but 
also for investigating trends in prescriptions of psychotropic 
medication for children and adolescents as exemplified by 
Steinhausen in this special issue [10]. Another very inno-
vative example is The Finnish Prenatal Study of Autism or 
Schizophrenia, which are nested case–control studies based 
on maternal prenatal serum and linkages of nationwide reg-
istries on all children born in Finland between 1987 and 
2000. The children were followed for the diagnosis of ASD 
and the availability of a wealth of medical information pre-
sent for the more than 4000 (!) children who did and for 
those who did not receive this diagnosis, opens up ample 
opportunities to look for associations that may lead us to a 
better understanding of such disorders [11].

If we were to put money into epidemiological stud-
ies that, to our opinion, hold the most promise to advance 
the field of child and adolescent psychiatry, these are the 
themes and designs we would choose. We think that these 
efforts can move the field forward through better under-
standing of etiological mechanisms that are crucial for 
improving mental health in children and adolescents. Epi-
demiological knowledge has inspired public health inter-
ventions aimed at preventing mental health problems or 
stimulating healthy development in children and adoles-
cents [12]. However, efficient household managing means 
that we can spend the money only once. Therefore, it is 
only fair if we also pick those themes that should receive 
less money, despite the fact that they are currently popular 
among funding bodies and scientists. Again, we hope the 
reader does not mind the liberty we take in this editorial by 
sharing our opinions freely. The five themes we, arbitrarily, 
identified as hypes in child psychiatric epidemiology are: 
(1) candidate gene by environment interaction research; 
(2) candidate gene epigenetics; (3) microbiome studies; 

(4) psycho-immunology, and (5) studies testing the Barker 
hypothesis.

Since the ground-breaking work of Caspi et al. on can-
didate G × E (cG × E) interaction, hundreds of cG × E 
studies have been published. It is commonplace for teach-
ers to use the cG × E studies by Caspi et al. as illustra-
tive material, despite the fact that several researchers pro-
vided convincing argumentation that most or all positive 
cG × E reports are likely to be type I errors [13]. Modern 
genetic research shows that individual variants exert only 
small phenotypic effects. It also shows that risk loci from 
GWAS are usually found in unexpected, so-called inter-
genic, spaces of genes. This greatly limits the ability to cor-
rectly specify candidate hypotheses in addition to the prob-
lem that power is a major limitation in most cG × E studies 
given the small magnitude of genetic main effects. We 
think that the traditional cG × E concept is out-dated given 
the emerging evidence from genetic studies showing the 
complexity of the biological processes that are involved. 
The likelihood that cG × E studies using candidate genes 
that are the “usual suspects” for genetic variables will give 
us insights into complex genetic disorders such as psychi-
atric disorders is so small that we think we should finally 
abandon these types of studies if not based on GWAS data. 
Importantly, cG × E studies have taught us that solely pre-
senting discovery findings is not sufficient and that molec-
ular genetic G × E studies need to be accompanied by 
immediate replication efforts.

Epigenetic epidemiological studies primarily focus 
on exploring if and where the epigenome (i.e. the overall 
epigenetic state of a cell) is influenced by specific envi-
ronmental exposures. Such knowledge may help us bet-
ter understand the biological mechanisms involved in the 
effects of environmental influences such as prenatal nutri-
tion or smoking on the child’s behavioural and cognitive 
phenotype. However, very little is known about the spe-
cific localization of the features that, when differentially 
methylated, regulate gene expression and are thus relevant 
for epigenetic epidemiologists to study [14]. Even less is 
known about candidate loci than in genetic studies, hence 
epigenetics should avoid the hype and promises that sur-
rounded the early days of genetic epidemiology. Against 
this background it makes even less sense to blindly perform 
candidate gene epigenetic studies in the field of child and 
adolescent psychiatry as long as we have no clue where in 
the genome we have to look.

Two other seemingly attractive fields of research are 
microbiomics and psycho-immunology, which we deem to 
be unsuccessful. There are claims that the microbiome-gut-
brain axis is of substantial relevance to mood and behav-
iour, suggesting an important role for the gut microbiota, 
and since microbiota are influenced by dietary patterns, 
in influencing brain development, behaviour and mood 
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in humans [15]. However, as long as issues of confound-
ing by nutrition and social environment, multiple testing, 
and exposure definition have not been dealt with, we lack 
a detailed longitudinal analysis of microbiota variation 
and maturation. So far there is little evidence for a causal 
role of microbiota in the aetiology of mental health prob-
lems in children or adolescents. Likewise, the immune sys-
tem is claimed to be involved in the onset of psychiatric 
disorders in children and adolescents. Although the first 
Nobel Prize for psychiatric research in 1927 was awarded 
to this field, large longitudinal studies of the bi-directional 
association with sophisticated immunological markers are 
lacking. Psycho-immunological findings are inconclusive, 
and most studies testing the associations between CRP 
and cytokines, which are involved in cellular and humoral 
immunity, are plagued by methodological problems such 
as confounding, selection bias and reverse causality. Per-
haps the most promising way forward is Mendelian rand-
omization studies, once GWAS of immunological markers 
explains sufficient variation to permit this approach.

Lastly, we think it is time to claim that the Barker 
hypothesis should be critically reviewed as far as the role 
of foetal growth as a mediator in explaining later child 
mental health problems is concerned [16, 17]. The origi-
nal foetal origins hypothesis postulated by David Barker 
states that foetal under-nutrition leads to disproportionate 
foetal growth and lower birth weight which programs later 
cardio-metabolic disease [18]. The detailed observations of 
foetal growth in the Generation R cohort (8) did not sup-
port the Barker hypothesis as extended to the field of men-
tal health. The relationship between a child’s birth weight 
and later child functioning was largely due to shared famil-
ial (genetic) confounding or due to poor control of later 
postnatal risk.

Epidemiology has been invaluable to the development of 
child and adolescent psychiatry. This special issue attests to 
the fact that epidemiology counts, but better is to come: the 
emerging new and sophisticated epidemiological technolo-
gies employed to new large-scale child cohorts, integrat-
ing neuroscience with population data, will give us excit-
ing insights in the mechanisms underlying the aetiology of 
child and adolescent psychopathology.
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