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Objective: Earlier smaller studies have shown associations

between child and adolescent psychiatric disorders and
schizophrenia. Particularly, attention-deficit/hyperactivity-
disorder and autism have been linked with schizophrenia.
However, large-scale prospective studies have been lacking.
We, therefore, conducted the first large-scale study on the
association between a broad spectrum of child and adoles-
cent psychiatric disorders and the risk of being diagnosed
with schizophrenia. Methods: Danish nationwide registers
were linked to establish a cohort consisting of all persons
born during 1990-2000 and the cohort was followed until
December 31, 2012. Data were analyzed using survival
analyses and adjusted for calendar year, age, and sex.
Results: A total of 25138 individuals with child and ado-
lescent psychiatric disorders were identified, out of which
1232 individuals were subsequently diagnosed with schizo-
phrenia spectrum disorders. The risk of schizophrenia
spectrum disorders was highly elevated, particularly within
the first year after onset of the child and adolescent psychi-
atric disorder, and remained significantly elevated >5 years
with an incidence rate ratio of 4.93 (95% confidence inter-
val: 4.37-5.54).We utilized the cumulated incidences and
found that among persons diagnosed with a child and ado-
lescent psychiatric disorder between the ages 0-13 years
and 14-17 years, 1.68% and 8.74 %, respectively, will be
diagnosed with a schizophrenia spectrum disorder <8 years
after onset of the child and adolescent psychiatric disorder.
Conclusions: The risk of being diagnosed with schizophre-
nia spectrum disorders after a child and adolescent psychi-
atric disorder was significantly increased particularly in the
short term but also in the long-term period.
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Introduction

Adults with schizophrenia spectrum disorders often have
comorbid symptoms overlapping with some of the psy-
chiatric disorders usually diagnosed in childhood, such as
inattention, restlessness, irritability, anxiety, and depres-
sion. These symptoms resemble several of the negative
symptoms in schizophrenia and may, therefore, lead to
other psychiatric diagnoses in childhood and adolescence
before eventually being diagnosed with schizophrenia.!?
Furthermore, schizophrenia and some child psychiat-
ric disorders may also have shared risk factors, such as
obstetrical complications®*® and risk-genes,>*® which
might explain some of the observed comorbidity. In
addition, autism, attention-deficit/hyperactivity-disorder
(ADHD) and schizophrenia are all hypothesized to be
of a neurodevelopmental origin.>® Furthermore, chronic
neuroinflammation might be a common risk factor for
both child and adolescent psychiatric disorders and later
schizophrenia.’ The first manifestation of schizophrenia
might be nonpsychotic disorders or symptoms as part
of the prodromal phase or as steps on the pathway to
schizophrenia,!® and could be present already in child-
hood. Furthermore, it has been shown that many individ-
uals with a diagnosis of schizophrenia initially have been
diagnosed with a child psychiatric disorder.!! However,
little is known about which psychiatric disorders precede
the development of psychosis and large-scale prospective
studies are lacking.

Some of the earlier studies have been limited in sam-
ple size and have mostly studied a single psychiatric
disorder in the childhood or adolescence as the expo-
sure; primarily ADHD or autism.!'"'® Attention-deficit/
hyperactivity-disorder was in two separate studies found
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to be associated with a 4-fold increased risk of schizo-
phrenia.'"®  Furthermore, two long-term follow-up
studies found that 3.4% of individuals with a child and
adolescent psychiatric disorder were later diagnosed with
schizophrenia!” and that almost half of the individuals
with a schizophreniform disorder in adulthood had been
diagnosed earlier with a psychiatric disorder in the child-
hood." In addition, earlier studies have observed a ten-
dency towards developing schizophrenia with an earlier
age of onset if having a prior child and adolescent psychi-
atric disorder.!'>!® This might point to a shared neurode-
velopmental pathway between child psychiatric disorders
and schizophrenia. Regarding the remaining child and
adolescent psychiatric disorders and the association with
schizophrenia spectrum disorders, the knowledge is still
very sparse, and primarily case-reports and small-scale
studies have been reported.'”!?-!

Duration of untreated psychosis may have a negative
impact on the prognosis for individuals with schizophre-
nia.”” Therefore, knowledge about the risk of a subse-
quent diagnosis of schizophrenia following a psychiatric
disorder in the childhood and adolescence might lead to
earlier diagnosis and interventions, which can possibly
lead to a better prognosis for individuals with schizophre-
nia.??? The prior research has primarily been regarding
the possible association between ADHD or autism and
the subsequent diagnosis of schizophrenia. We, therefore,
undertook a comprehensive nationwide study of the risk
of schizophrenia spectrum disorders following a broad
spectrum of child and adolescent psychiatric disorders
based on the entire Danish population.

Methods

Study Population

The Danish Civil Registration System was established in
1968.2* where all people alive and living in Denmark were
registered. Among other variables, it includes informa-
tion on personal identification number of all individuals,
gender, date and place of birth, personal identifiers of
parents, and provides continuously updated information
on vital status. The personal identification number is used
in all national registers enabling accurate linkage. Our
study population included all persons born in Denmark
between January 1, 1990 and December 31, 2000, who
were alive and resided in Denmark at their 10th birthday,
and whose both parents were born in Denmark, thereby
effectively controlling for the increased risk of psychiatric
disorder associated with immigration.?

Assessment of Psychiatric Illness

Persons within the study cohort, their parents, and sib-
lings were linked through their personal identifier to the
Danish Psychiatric Central Research Register® and the
Danish National Patient Register?’ to obtain information
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of psychiatric illness. The Danish Psychiatric Central
Register was digitalized in 1969 and contains data on all
admissions to Danish psychiatric inpatient facilities. The
Danish National Patient Register was established in 1977
and contains data on all admissions to public hospitals
in Denmark. In both registers, information on outpatient
visits was included from 1995 and onwards. From 1969 to
1993, the diagnostic system used was the Danish modi-
fication of International Classification of Diseases, 8th
revision (ICD-8),% and from 1994, it was the International
Classification of Diseases, 10th revision, Diagnostic
Criteria for Research (ICD-10-DCR).?” Cohort members
were classified with a psychiatric disorder if they had
been admitted to in- or outpatient care at a psychiatric or
somatic hospital. The psychiatric disorders in childhood
and adolescence considered are shown in online supple-
mentary table 1 along with the ICD-10 codes. For each
psychiatric disorder, the date of onset was defined as the
first day of the first contact (in- or outpatient) given the
diagnosis of interest. Multiple disorders were recorded if
developed by the individual. Because some children with
psychiatric disorders are treated in somatic departments,
we also included cases from the National Patient Register
in the analyses. Parents and siblings were classified as hav-
ing a history of a psychiatric disorder if they had a con-
tact at a psychiatric or somatic hospital and were given a
psychiatric diagnosis (ICD8: 290-315, ICD10: F00-F99).

Study Design and Statistical Analyses

Individuals were followed from their 10th birthday until
onset of schizophrenia spectrum disorder, death, emigra-
tion from Denmark, or December 31, 2012, whichever
came first.

The incidence rate ratios (IRRs) for schizophrenia
spectrum disorders were estimated by log-linear Poisson
regression.®¥  All TRRs were adjusted for calendar
period, age, gender, and its interaction with age.’> Age
and calendar period were treated as time-dependent
variables,® whereas all other variables were treated as
variables independent of time. Potential confounders
included history of psychiatric disorder in a parent or
sibling,** obstetrical complications, such as birth weight,
gestational age, Apgar score, and parental age. P values
and 95% confidence intervals (CIs) were based on likeli-
hood ratio tests.* The adjusted-score test* suggested that
the regression models were not subject to overdispersion.

The absolute risk of schizophrenia spectrum disorders
following onset with a child and adolescent psychiatric
disorder were estimated using competing risk survival
analyses to account for the fact that persons simulta-
neously are at risk of a psychiatric disorder, dying, or
emigrating from Denmark. Ignoring censoring from emi-
gration and/or death will bias the estimated cumulative
incidences upwards.’ These analyses were performed for
each child and adolescent psychiatric disorder and were
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subdivided by age of onset of the child and adolescent
psychiatric disorder. The cumulative incidence measures
the percentages of persons in the population who will be
treated for the disorder before a given point in time. To
estimate the cumulative incidence for persons without
child and adolescent psychiatric disorders, we adopted
a slightly alternative strategy. For each person with any
child and adolescent psychiatric disorder, we randomly
selected five persons of the same date of birth who had no
history of any child psychiatric disorder (time matched).
Using the strategy described earlier, we followed up this
healthy population to provide estimates of cumulative
incidences among persons with no history of child psy-
chiatric disorders.

Results

The study population consisted of 603348 persons born
in Denmark in the years 1990-2000, who were followed
from their 10th birthday until the end of 2012. Overall,
the cohort was followed for a total of 4.54 million per-
son-years. During this period, 25138 individuals were
diagnosed with a child and adolescent psychiatric disor-
der, and 3085 members were diagnosed for the first time
with a schizophrenia spectrum disorder. A total of 1232
individuals were diagnosed with both a child and adoles-
cent psychiatric disorder and a schizophrenia spectrum
disorder.

Table 1 displays the absolute risks of schizophrenia
spectrum disorders by age at onset and numbers of years
after a child and adolescent psychiatric disorder. Among
individuals who had their first diagnosis with a child and
adolescent psychiatric disorder at age 0-13 years, we
estimated that 1.68% was diagnosed with a schizophre-
nia spectrum disorder <8 years after onset of the child
psychiatric disorder. Among individuals with a child and
adolescent psychiatric disorder at age 14—17 years, we esti-
mated that 8.74% were diagnosed with a schizophrenia
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spectrum disorder <8 years after onset of the child psy-
chiatric disorder.

The risk of being diagnosed with schizophrenia spec-
trum disorders was found to be highest within the first
year after the diagnosis of any child and adolescent psy-
chiatric disorder with an IRR of 41.32 (95% CI: 36.83—
46.25) and was gradually diminishing in the subsequent
years (table 2). The risk of being diagnosed with schizo-
phrenia spectrum disorders within the first year after
exposure was found to be highly elevated in the group
diagnosed with anxiety disorders, affective disorders, or
OCD with an IRR of 51.67 (95% CI: 45.41-58.52). For
this and all of the remaining groups of child and ado-
lescent psychiatric disorders, the risk of schizophrenia
spectrum disorders decreased with increasing number of
years after onset of the child and adolescent psychiatric
disorder, but remained highly elevated 5 years after onset
(table 2, figure 1).

For the group with delayed onset of schizophrenia
spectrum disorders; ie, >5 years after onset with a child
and adolescent psychiatric disorder, the risk of schizo-
phrenia spectrum disorders are displayed in table 3. When
adjusting the estimates for psychiatric family history, a
slight decrease was observed from an IRR of 4.93 (95%
CI: 4.37-5.54) to an IRR of 3.98 (95% CI: 3.58-4.49). In
the fully adjusted model, which had additionally adjust-
ments for birth weight, gestational age, Apgar score, and
parental age, the estimates were still significantly elevated
with an IRR of 3.87 (95% CI: 3.43-4.36) for children
and adolescents with any psychiatric disorder. The same
pattern was observed for the disorders when considered
individually.

Individuals with onset of child psychiatric disorders
>10 years had the highest risk of later being diagnosed
with schizophrenia spectrum disorders when compared
with individuals with onset <10 years, and both groups
had higher risk than those without a diagnosed child psy-
chiatric disorder. However, when mutually adjusting for

Table 1. Absolute Risks of Schizophrenia Spectrum Disorders by Age at Onset and Numbers of Years After a Child and Adolescent

Psychiatric Disorder

Cumulative Incidences by the Number of Years After Onset with a Childhood

Age at Onset of

Psychiatric Disorder

Childhood
Psychiatric Disorder 1 Year

2 Years

5 Years 8 Years 10 Years

Any child and adolescent 0-13 Years
psychiatric disorder

Any child and adolescent 14-17 Years
psychiatric disorder

No child and adolescent 0-13 Years
psychiatric disorder
No child and adolescent  14-17 Years

psychiatric disorder

0.33(0.27-0.40) 0.49 (0.41-0.57) 0.97 (0.86-1.09) 1.68 (1.52-1.86) 2.22 (2.02-2.44)
2.47(2.20-2.78) 3.60 (3.26-3.97) 6.90(6.31-7.55) 8.74 (7.84-9.73) NA
0.01 (0.00-0.01) 0.02 (0.01-0.03) 0.11 (0.09-0.13) 0.29 (0.26-0.33) 0.46 (0.41-0.50)

0.07 (0.06-0.10) 0.21 (0.17-0.25) 0.74 (0.65-0.86) 1.18 (0.95-1.47) NA

Note. The cumulative incidence measure the percentage of persons in the population who will be diagnosed with schizophrenia spectrum
disorder before some point in time, measured as the number of years after onset of a child and adolescent psychiatric disorder.
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Table 2. Risk of Schizophrenia by Time Since First Childhood Psychiatric Disorder

0-1 Years 1-2 Years 2-5 Years 5+ Years

Total
Diagnoses Cases Cases IRR CI Cases IRR CI Cases IRR CI Cases IRR CI
Any child and adolescent 1232 456  41.32 36.83-46.25 148 14.53 12.22-17.13 297 9.59 8.46-10.82 331 4.93 4.37-5.54
psychiatric disorders
Affective/anxiety 577 285  51.67 45.41-58.52 105 18.55 15.14-22.47 146 9.85 8.29-11.61 41 4.07 2.93-547
spectrum and OCD
Eating disorders 109 35 15.12 10.60-20.81 28 12.41 8.33-17.66 33 5.92 4.11-8.21 13 3.44 1.89-5.59
Developmental disorders 55 6 799 3.17-16.23 9 1059 5.08-19.12 7 224 096434 33 255 1.77-3.53
Autism spectrum 186 44 19.40 14.16-2582 30 11.90 8.11-16.74 51 6.86 5.13-895 61 3.63 2.784.64
Attention-deficit/ 230 47 11.11 8.20-14.66 25 5.28 3.46-7.64 74 540 425676 84 3.48 2.77-4.30
hyperactivity-disorder
Oppositional defiant 78 17  26.26 15.644090 10 12.60 6.31-22.14 18 6.44 3.90-9.92 33 4.44 3.08-6.15
disorder and conduct
disorder
Attachment disorders 85 15 28.07 16.12-44.87 9 1490 7.15-2691 20 9.44 5.88-1424 41 5.62 4.06-7.53
Tic and Tourette’s 61 7 1252 5372430 11 1533 794-2633 19 6.55 4.02-998 24 3,56 2.35-5.12
disorder

Note. IRR, incidence rate ratio; CI, confidence interval. Estimates were adjusted for calendar year, age, gender and its interaction with

age. Significant findings are mentioned in bold.

Diagnoses IRR 95% CI
Any child and adolescent psychiatric disorder . ——i 4.93  (4.37-5.54)
Affective, anxiety disorders and OCD ! e 4.07 (293 -5.47)
Eating disorders : — 3.44  (1.89 - 5.59)
Developmental disorders R e 2.55 (1.77 - 3.53)
Autism spectrum ! —e— 3.63  (2.78 - 4.64)
ADHD ! i 348 (277 - 4.30)
Oppositional defiant and conduct disorder ! e 4.44  (3.08 - 6.15)
Attachment disorders ! E — 5.62 (4.06 - 7.53)
Tic and Tourette’s disorder ! ————— 3.56  (2.35-5.12)
1
1

Incidence Rate Ratio

Fig. 1. Risk of schizophrenia spectrum disorders >5 years after onset of child and adolescent psychiatric disorders.

age at onset with the exposure diagnosis and time since
this diagnosis with a child and adolescent psychiatric dis-
order, age at onset no longer had any effect on the risk of
being diagnosed with schizophrenia spectrum disorders
(P = .19) (table 4). Furthermore, no evidence for inter-
action with age at diagnosis of the child and adolescent
psychiatric disorders was found (P = .056).

Sensitivity analyses revealed the same significantly ele-
vated risk for being diagnosed with a narrow definition
of schizophrenia (ICD-10: F20) as for the broader diag-
nosis of schizophrenia spectrum disorders (ICD-10: F20-
29) with an IRR of 5.20 (95% CI: 4.36-6.16) in the time
period >5 years after the initial diagnosis with a child and
adolescent psychiatric disorder.

Excluding persons with a history of substance abuse
(ICD-10: F10-19) had no influence on the findings presented.

Discussion

This national cohort study is the first large-scale study
on the association between a broad spectrum of child
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and adolescent psychiatric disorders and the risk of later
being diagnosed with schizophrenia spectrum disorders.
We found that being diagnosed with any child or adoles-
cent psychiatric disorder increased the risk significantly
for later being diagnosed with schizophrenia spectrum
disorders. The risk of schizophrenia spectrum disorders
was highly elevated, particularly in the first year after the
child psychiatric disorder was diagnosed, and remained
clearly elevated until the end of follow-up for all stud-
ied child psychiatric disorders. We utilized the cumulated
incidences and found that among persons diagnosed with
a child and adolescent psychiatric disorder in the age
0-13 years and those in the age 14-17 years, 1.68% and
8.74%, respectively, will be diagnosed with a schizophre-
nia spectrum disorder <8 years after onset of the child
and adolescent psychiatric disorder.

Our findings, showing a highly increased risk of being
diagnosed with schizophrenia spectrum disorders after a
diagnosis with a childhood psychiatric disorder, strongly
support the findings from earlier smaller studies.!!!3!7
The association between child psychiatric disorders and



Risk of Schizophrenia After Child and Adolescent Psychiatric Disorders

Table 3. Long-Term Consequences of Child and Adolescent Psychiatric Disorders on the Risk of Schizophrenia Spectrum Disorders >5
Years After the First Diagnosis

Model 1 Model 2 Model 3

Diagnoses Cases IRR CI IRR CI IRR CI

Any child and adolescent psychiatric disorders 331 4.93 4.37-5.54 3.98 3.58-4.49 3.87 3.43-4.36
Affective, anxiety spectrum and OCD 41 4.07 2.93-547 3.25 2.34-4.37 3.22 2.32-4.34
Eating disorders 13 3.44 1.89-5.59 2.85 1.56-4.71 2.83 1.55-4.68
Developmental disorders 33 2.55 1.77-3.53 1.96 1.36-2.72 1.92 1.33-2.66
Autism spectrum 61 3.63 2.78-4.64 2.83 2.17-3.62 2.78 2.13-3.55
ADHD 84 3.48 2.77-4.30 2.56 2.04-3.17 243 1.93-3.01
Oppositional defiant disorder and conduct disorder 33 4.44 3.08-6.15 2.99 2.07-4.14 2.83 1.96-3.92
Attachment disorders 41 5.62 4.06-7.53 2.78 2.00-3.74 2.59 1.87-3.50
Tic and Tourette’s disorder 24 3.56 2.35-5.12 2.90 1.92-4.18 2.84 1.88-4.09

Note: ADHD, attention-deficit/hyperactivity-disorder; the abbreviations IRR and CI are explained in notes section of Table 2. Model
1—Adjusted for calendar period, age, and gender and it’s interaction with age. Model 2—Adjusted for calendar period, age, gender

and it’s interaction with age, and history of mental illness in a parent or sibling. Model 3—Fully adjusted model; Adjusted for calendar
period, age, gender and it’s interaction with age, history of mental illness in a parent or sibling, birth weight, gestational age, Apgar score

at 5 min and parental age at time of child’s birth. Significant findings are mentioned in bold.

Table 4. Risk of Schizophrenia by Time Since Any Child and Adolescent Psychiatric Disorder and Age at Onset

<1 Year 1 Year 2-4 Years >5 years
Age at Childhood
Psychiatric Diagnosis IRR CI IRR CI IRR CI IRR CI
0-4 years — — — — — — 4.70 3.18-6.66
5-9 years — — — — 12.86 8.59-18.53 4.93 4.20-5.74
10-14 years 52.55 43.43-63.19 17.30 13.21-22.24 9.29 7.70-11.11 4.75 3.88-5.74
15+ 36.62 31.71-42.13 13.21 10.51-16.37 9.34 7.79-11.10 6.09 3.71-9.39

Note: The abbreviation IRR and CI are explained in notes section of Table 2. When mutually adjusting for age at onset with the exposure
diagnosis and time since this diagnosis with a child and adolescent psychiatric disorder, age at onset no longer had any effect on the risk

of being diagnosed with schizophrenia spectrum disorders (P =.19).

the risk of later being diagnosed with schizophrenia spec-
trum disorders could be in part due to co-occurrence
of the disorders or schizophrenia symptoms resembling
other psychiatric disorders. The schizophrenia disorder
might initially be diagnosed as a child and adolescent psy-
chiatric disorder due to either the clinician’s lack of ques-
tions regarding psychotic symptoms or from the patient’s
reluctance to tell about psychotic symptoms. However,
detection bias seems unlikely to explain the entire asso-
ciation between psychiatric disorders diagnosed in child-
hood and adolescence and schizophrenia spectrum
disorders, because the risk of schizophrenia spectrum
disorders were clearly elevated even >5 years after the
child psychiatric disorder had initially been diagnosed.
Therefore, other factors seem more valid to explain the
observed association between child and adolescent psy-
chiatric disorders and schizophrenia spectrum disorders.
One of these could be chronic neuroinflammation which
has been suggested as a risk factor for the development of
schizophrenia,®?” and chronic neuroinflammation might,
for instance, cause a range of psychiatric symptoms

diagnosed as child and adolescent psychiatric disorders
before the later onset of psychotic symptoms leading to
the diagnosis with schizophrenia.

The observed long-term association between a previous
child psychiatric disorder and the increased risk of later
being diagnosed with schizophrenia spectrum disorders
might also be due to the overlapping risk factors, symp-
toms, and particularly genetics observed between these
disorders. We found the long-term risk of schizophrenia
spectrum disorders to be elevated by 4.9% during the time
period >5 years after the child and adolescent psychiatric
disorder was diagnosed. Some of the association could
also be a result of the pathway towards schizophre-
nia spectrum disorders truly going through childhood
psychiatric disorders or as a transition from childhood
psychiatric disorders to schizophrenia spectrum disor-
ders. Psychosis in adolescents might start with nonspe-
cific mood, anxiety, and psychosis symptoms which may
manifest later as psychotic disorder. An earlier study by
Héfner et al' revealed that the first symptoms of schizo-
phrenia are often manifesting as depression or depressive
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mood in the early prodromal or premorbid phase. This is
in line with our study finding that depression, OCD, and
anxiety in the childhood or adolescence were actually the
most common diagnoses prior to the schizophrenia spec-
trum diagnoses.

If shared risk genes are causing this highly elevated
risk, these genes must affect many different disorders and
not just one, because we found the risk to be elevated fol-
lowing all of the studied childhood psychiatric disorders.

It has been suggested earlier that individuals with a
child and adolescent psychiatric disorder are diagnosed
with schizophrenia at an earlier age when compared with
persons with no history of such psychiatric disorders.!>!®
This might, in particular, be apparent regarding autism
spectrum disorders, because it has been shown earlier,
that autism and very early onset schizophrenia often co-
occur in patients.'® The findings in this study could there-
fore support the already-suggested hypothesis of a shared
neurodevelopmental pathway between childhood psychi-
atric disorders and early onset schizophrenia spectrum
disorders. However, we did not find that autism facilitates
a higher risk for the later diagnosis with a schizophre-
nia spectrum disorder when compared with the remain-
ing child psychiatric disorders. Neither did ADHD which
have also been suggested earlier to be particularly linked
with the development of schizophrenia.!'':!?

In absolute numbers, the cumulative incidences of
schizophrenia, the first 8 years after a child and adoles-
cent psychiatric disorder, were 8.74% of the individuals
diagnosed with a child and adolescent psychiatric dis-
order in the ages 14-17 years, and 1.68% of individuals
diagnosed with a child and adolescent psychiatric dis-
order diagnosed in the ages 0-13 years. This is higher
than the findings of an earlier study!” based upon a
smaller number of cases, where 3.4% were diagnosed
with a schizophrenia spectrum disorder after a child-
hood psychiatric disorder; however, this was not calcu-
lated as cumulative incidences. In our study, on a cohort
with early onset schizophrenia <22 years, we found that
almost half of the individuals diagnosed with a schizo-
phrenia spectrum disorder in our cohort had an earlier
diagnosis with a child psychiatric disorder, which is simi-
lar to a smaller prospective cohort study.'!

Strengths and Limitations

Major strengths of this study are the prospective design
with a large national population-based cohort and a
12-year follow-up period, with all data based on the
National Danish registers. The exposure and outcome
had been registered independently, which virtually elimi-
nates the risk of recall bias. Furthermore, restricting the
cohort to people born in 1990-2000 provided us with
complete follow-up and definition of exposure based
solely on the ICD-10 diagnostic system, enabling accu-
rate comparability. However, the length of the follow-up
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period can be considered both a major strength and a
limitation. Because the cohort was followed to a maxi-
mum of age 22 years, we have no data to estimate the pos-
sible association between child and adolescent psychiatric
disorders and the risk of later onset schizophrenia.

Limitations to the study include that diagnoses in
the registers are clinical diagnoses and not research
criteria-based diagnoses. However, specific diagnoses
like schizophrenia,*®* ADHD,* and autism* have been
shown to have high validity in the Danish registers. In
addition, the exposed may be representing a selected
group consisting of children and adolescents with more
severe psychiatric disorders requiring hospital care
(both in- and outpatient care). Hence, we cannot pre-
dict the outcome for milder exposed cases, which might
affect the generalizability of the study. Furthermore, the
age of the oldest cohort member could also be seen as
a limitation, because we do not see how having a child
and adolescent psychiatric disorder affects the risk of
schizophrenia on a longer basis. No one can predict the
potential results had we been able to include a longer
follow-up. However, the current study utilizes the lon-
gest follow-up of the effect of childhood mental disor-
ders on the risk of schizophrenia while estimating both
IRRs and absolute risks.

Conclusion and Perspectives

The results found in this study clearly showed a high
risk of being diagnosed with schizophrenia spectrum
disorders within the first year after a child and adoles-
cent psychiatric disorder was diagnosed and the risk was
still highly elevated >5 years later. This may imply that
the early pathways to schizophrenia truly go through
child psychiatric disorders or that early signs of schizo-
phrenia can mimic other disorders such as OCD, anxi-
ety, and depression. Furthermore, it might indicate that
clinicians need to be more aware of the possible early
psychotic symptoms displayed in children, which would
make early interventions possible and might improve
the prognosis in the long term. Further studies in this
area are needed to reveal more about the pathway
from child psychiatric disorders towards schizophre-
nia and to examine genetic factors which may under-
lie both child and adolescent psychiatric disorders and
schizophrenia.
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