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Factors Differentiating Childhood-Onset
and Adolescent-Onset Schizophrenia:

A Claims Database Study

Jeanette M. Jerrell, PhD,>* and Roger S. McIntyre, MDP

ABSTRACT

Background: The greater severity and burden of
iliness in individuals with early onset schizophrenia
(ie, before age 18 years) deserves further
investigation, specifically regarding its prevalence in
community-based treatment and its association with
other psychiatric or medical conditions.

Method: A retrospective cohort design was employed
using the South Carolina Medicaid claims database
covering outpatient and inpatient medical services
from January 1, 1999, through December 31, 2013,

to identify patients aged < 17 years with a diagnosis
of schizophrenia spectrum disorders (/ICD-9-CM).
Logistic regression was used to examine the factors
differentiating childhood- versus adolescent-onset
schizophrenia in a community-based system of care.

Results: Early onset schizophrenia was diagnosed

in 613 child and adolescent cases during the study
epoch or 0.2% of this population-based cohort. The
early onset cohort was primarily male (64%) and
black (48%). The mean length of time followed in
the Medicaid dataset was 12.6 years. Within the early
onset cohort, 22.5% were diagnosed at age <12
years and 77.5% were diagnosed as adolescents. The
childhood-onset subgroup was twice as likely to have
speech, language, or educational disabilities and an
attention-deficit/hyperactivity disorder diagnosis
but significantly less likely to have schizophrenia or
schizoaffective disorder, an organic brain disorder

or mental retardation/intellectual disability, or a
substance use disorder (adjusted OR = 2.01, 2.26,
0.38,0.31,0.47, and 0.32, respectively) compared to
the adolescent-onset subgroup.

Conclusion: Primary care providers should identify
and maintain surveillance of cases of pediatric
neurodevelopmental disorders, which appear to be
highly comorbid and genetically related, and refer
them early and promptly for specialized treatment.
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About 75% of all mental disorders have observable characteristics
that manifest before the age of 25 years, including schizophrenia
and bipolar disorder.! Over time, the disease progression of schizophrenia
leads to a slow decline in cognitive function, marked personality change,
social isolation, occupational disability, poor cardiometabolic health,
and various forms of morbidity and mortality.> In 2010, schizophrenia
accounted for 7.4% of disability-adjusted life-years caused by mental and
substance use disorders, with the highest proportion of total disability-
adjusted life-years occurring in young people aged 10-29 years.?

Furthermore, recent prevalence studies of early onset schizophrenia
in children and adolescents are relatively scarce.*” Population-based
incidence rates reported previously in children and adolescents for early
onset schizophrenia have ranged widely from 0.018%* to 0.0052%"° to
1.8%.% Although not based on epidemiologic methods, an incidence
rate of <0.04% was reported by National Institute of Mental Health
(NIMH) researchers’ for the “most homogeneous form” of childhood-
onset schizophrenia. Gender differences have been reported, but
were not consistent across studies.*> Moreover, in-depth clinical
characterization by NIMH researchers’ points to premorbid pervasive
developmental disorder/autism spectrum disorder (PDD/ASD) and
disturbances in social, motor, and language functional domains, as well
as learning disabilities, and comorbid mood and anxiety disorders as
important covariates to investigate. As the symptoms and syndromes
of schizophrenia are continuous (ie, the same) across age groups, the
primary differentiating factors between childhood-onset and adolescent-
onset schizophrenia are likely to be the comorbid conditions developing
in these children over time and their age at onset. Since none of the
previous epidemiologic studies examined the influence of comorbidities,
their presence in childhood- and adolescent-onset cases needs to be
systematically replicated and better understood in a population-based,
heterogeneous cohort.

Given the substantially higher rates of long-term impairment and
morbidity associated with age at onset of schizophrenia, this area of
inquiry deserves further investigation. In this analysis, we compare the
demographic and comorbidity correlates for incident schizophrenia in
childhood versus adolescence and elucidate the potential significance of
these factors in earlier diagnosis and treatment of affected individuals in
community-based care systems.

METHOD

Subject Ascertainment Procedures

Data for this study were obtained retrospectively from the South
Carolina Medicaid database during a 15-year period from January 1,
1999, through December 31, 2013. Medical claims were used to identify
a service encounter, date of service, and the International Classification of
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B About 75% of all mental disorders have observable
characteristics that manifest before the age of 25 years;
patients with early onset of major psychiatric and
neurodevelopmental disorders, including schizophrenia,
may experience a delay between symptom onset and
treatment of about 10 years and have a more severe
course over time.

B Qur childhood-onset subgroup was twice as likely to
have speech, language, or educational disabilities and
an attention-deficit/hyperactivity diagnosis, whereas
the adolescent-onset subgroup was significantly more
likely to have schizophrenia or schizoaffective disorder,
a substance use disorder, an organic brain disorder, or
mental retardation/intellectual disability.

B Primary care practitioners should identify and
maintain vigilant surveillance of cases of pediatric
neurodevelopmental disorders that appear to be highly
comorbid and genetically related and refer them early and
promptly for specialized treatment.

Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)
diagnosis codes related to that visit. Selection criteria were
aged <17 years, continuous enrollment in Medicaid for a
minimum of 9 months in each calendar year, and at least
1 service encounter with an ICD-9-CM diagnostic code
of schizophrenia spectrum disorders (295.xx). These files
were subjected to a wide variety of data-checking analyses
as well as procedures to maximize the integrity of the data
and minimize missing data. The methods involved in this
study were approved by the University of South Carolina
Institutional Review Board as exempt from human subject
research guidelines (45 Code of Federal Regulations part 46).

For all individuals meeting the inclusion criteria for this
early onset cohort, the following categories of diagnosed
conditions were evaluated as being present or not present in
each child’s medical service history due to their association
with schizophrenia spectrum disorders: organic psychosis
(291.xx-294.xx); affective psychoses, major depressive
disorder (MDD), or bipolar disorder (296.xx); paranoid,
delusional, or other nonorganic psychoses (297.xx-298.
xx); PDD/ASD (299 .xx), anxiety (300.0-300.09); conduct
disorder/oppositional defiant disorder (CD/ODD) (309.3,
312xx, 313.81); attention-deficit/hyperactivity disorder
(ADHD) (314.0-2); mental retardation/intellectual disability
(MR/ID) (317, 318.x, 319); speech, language, or educational
disabilities (315.xx); cerebrovascular and central nervous
system disorders (320.x-326.x, 330.x-337.x, 340.x-344.x);
epilepsy (345.x), seizure disorder (780.3); organic brain
disorders (310.xx); traumatic brain injury (850.x-854.x);
chromosomal abnormalities and syndromes (277.2, 279.11,
282.6, 334.x, 747.29, 754.8, 756.83, 758.0-1, 758.6, 759.3,
759.5, 759.81-2, 759.89); or a substance use disorder (304.
xx-30.5xx).5714

Statistical Analyses
Descriptive statistical analyses were performed to
determine the prevalence and incidence of each comorbid

psychiatric or medical condition and any bivariatelikelihood
ratio associations (x* and P value) between the independent
predictor variables of interest and the dependent variable:
age at first diagnosis of schizophrenia spectrum disorders.

To address our research question regarding the factors
that are significantly associated with a higher risk of a
child being diagnosed with childhood-onset schizophrenia
versus adolescent-onset schizophrenia, a multiple logistic
regression equation (full model) was constructed to
assess the relative odds associated with having any of the
independently diagnosed conditions, including individual
risk and demographic factors (dichotomously coded sex and
ethnicity), and comorbid psychiatric or medical disorders
(dichotomously coded as diagnosed or not diagnosed in
the child’s medical history: schizophrenia, schizoaffective
disorder, organic psychosis, affective psychoses, MDD, or
bipolar disorder; paranoid, delusional, or other nonorganic
psychoses; PDD/ASD, anxiety; CD/ODD; ADHD; MR/ID;
speech, language, educational disabilities; cerebrovascular
and central nervous system disorders; epilepsy, seizures;
organic brain disorders; traumatic brain injury;
chromosomal abnormalities and syndromes; or substance
use disorder). The full regression model was then reduced
through a stepwise procedure, using a preset significance
level of P<.05, to reflect only the statistically significant
variables associated with being diagnosed with childhood-
onset schizophrenia. The measure of association reported
for these multivariate results is the adjusted odds ratio
(OR) with a corresponding 95% confidence interval, and
all statistical analyses were performed using SAS version
9.3 (SAS Institute, Cary, North Carolina).

RESULTS

Early onset schizophrenia was diagnosed in 613 child
and adolescent cases during the study epoch or 0.2% of this
population-based cohort (total population of Medicaid cases
<17 reviewed was N=278,067 for the defined study period).
Descriptive results regarding this cohort (Table 1) indicate
that the early onset schizophrenia cohort was primarily
male (64%) and black (48%), with a mean age at diagnosis
of 14.1 years (SD = 3.0 years, median = 15). The mean length
of time included in these patient clinical trajectories (being
followed in the Medicaid dataset) was 12.6 years (SD=3.6
years). Within the early onset schizophrenia cohort,
22.5% were diagnosed at <12 years of age and 77.5% were
diagnosed as adolescents. Bivariate statistical results, ie, the
unadjusted likelihood ratios and P values, for the comorbid
psychiatric disorders and medical conditions diagnosed as
present in the early onset schizophrenia cohort are noted
in Table 1.

Comparing Childhood-Onset and Adolescent-Onset
Schizophrenia Diagnostic Features

In the logistic regression analysis, patients in the
childhood-onset schizophrenia subgroup were twice as
likely to have speech, language, or educational disabilities
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Schizophrenia in Children and Adolescents

Table 1. Descriptive Analysis of the Cohort of Pediatric Patients Diagnosed
With Childhood-Onset Schizophrenia (< 12 y) or Adolescent-Onset

Schizophrenia (=13y) (N=612)?

Childhood- Adult-
Onset Onset Unadjusted
Cohort Cohort Likelihood Ratio
Indicator (n=138) (n=474) X2 P
Gender: male 91(65.9) 299 (63.0) 0.38 .54
Race: black 58(42.0) 236(49.7) 245 a2
Comorbid psychiatric disorders
Diagnosed with schizophrenia 113(81.9) 414 (87.2) 232 12
Diagnosed with schizoaffective disorder 38(27.5) 232(488) 20.50 <.0001
Diagnosed with major depressive disorder 1(0.7) 12(2.5) 2.10 15
Diagnosed with bipolar disorder 58(42.0) 243(51.2) 349 .06
Diagnosed with affective psychosis not 77 (55.8) 332 (69.9) 9.49 .002
otherwise specified
Diagnosed with attention-deficit/ 109(79.0) 278(58.5) 20.26 <.0001
hyperactivity disorder
Diagnosed with conduct disorder/ 96 (69.6)  335(70.5) 0.06 .80
oppositional defiant disorder
Diagnosed with anxiety disorder 58(42.0) 234(49.3) 232 13
Diagnosed with substance use disorder 23(16.7) 197 (41.5) 31.05 <.0001
Diagnosed with organic psychosis 20(14.5) 110(23.2) 5.18 .02
Diagnosed with paranoid, delusional, or 56 (40.6) 296(62.3) 20.73  <.0001
other nonorganic psychoses
Diagnosed with pervasive developmental 34(24.6) 107 (22.5) 0.25 61
disorders/autism spectrum disorders
Diagnosed with speech, language, or 95(68.8) 232(48.8) 1741 <.0001
educational disabilities
Comorbid medical conditions
Diagnosed with central nervous system 19(13.8) 85(17.9) 1.37 25
disorder
Diagnosed with traumatic brain injury 11(8.0) 39(8.2) 0.01 92
Diagnosed with epilepsy 27(19.6) 109 (23.0) 0.74 39
Diagnosed with organic brain disease 1(0.7) 16 (3.4) 6.80 .01
Diagnosed with mental retardation 52(37.7)  232(48.8) 5.51 .02
Diagnosed with chromosomal 6 (4.4) 22 (4.6) 0.02 .88

abnormalities and syndromes

?Data are presented as n (%).

and an ADHD diagnosis but were significantly less likely
to have a schizophrenia or schizoaffective diagnosis, an
organic brain disorder or MR/ID, or a substance use disorder
diagnosis (adjusted OR=2.01, 2.26, 0.38, 0.31, 0.47, and 0.32,
respectively) (Table 2) compared to the adolescent-onset
schizophrenia subgroup.

DISCUSSION

Early onset schizophrenia was diagnosed in 0.2% of this
population-based cohort at a mean age of 14.1 years, which
is generally in the midrange of incidence rates reported
previously in children and adolescents: 0.018%,* 0.0052%,’
and 1.8%.° Our childhood-onset schizophrenia incidence
rate of 0.05% (n=138) was more comparable to the <0.04%
rate noted by NIMH researchers.” The basic demographics of
our early onset schizophrenia cohort (ie, primarily male and
<15 years old at diagnosis) are also similar to previous early
onset cohorts, with the exception of the 1994-2010 primarily
female Danish subgroup in the study by Okkels et al.> The
discrepancies between our findings and those of other
investigators may be due to methodological differences, as
the previous cohorts were ascertained in national registries,
school settings, or highly specialized care clinics, whereas
our cohort was composed of cases referred by primary care

Table 2. Adjusted Odds Ratios Predicting How Childhood-
Onset Schizophrenia Cases Differed From Adult-Onset
Schizophrenia Cases Using Comorbid Conditions or
Individual Risk and Demographic Factors (N=612)?

Parameter Adjusted Odds Ratio 95% Cl

Schizophrenia diagnosis 0.38 0.16-0.92*

Schizoaffective diagnosis 0.31 0.16-0.61*

Speech, language, or educational 2.01 1.24-3.26*
disability diagnosis

Organic brain disorder or mental 0.47 0.29-0.77*
retardation diagnosis

Attention-deficit/hyperactivity 2.26 1.34-3.84*
disorder diagnosis

Substance use disorder diagnosis 0.32 0.18-0.56%*

aTwenty-two predictors from Table 1 in original model reduced to 6
significant predictors (Wald x?=73.66, P<.0001, AIC full model =655.84,
AIC reduced model=593.70).

*Significant at P<.01.

**Significant at P<.0001.

physicians, nurse practitioners, or family members to public
mental health treatment in the United States.

Our childhood-onset subgroup was twice as likely to have
speech, language, or educational disabilities and an ADHD
diagnosis, whereas the adolescent-onset subgroup was
significantly more likely to have a diagnosis of schizophrenia
or schizoaffective disorder, a substance use disorder
diagnosis, or an organic brain disorder or MR/ID. These
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foregoing differences comport with previous reports in‘the
literature that although clinicians may be reluctant to code
a schizophrenia spectrum or mood disorder diagnosis in
children, early speech, language, or educational disabilities
and attentional or hyperactivity problems are being
recognized.'*"'® A formal ADHD diagnosis is often noted
as the first indication that an individual’s development is
“off course” in children with otherwise normal development
trajectories. In addition, PDD/ASD or intellectual disabilities
and the associated behaviors, eg, uncontrollable, disruptive
or self-harmful behavior, may be the primary reason for a
referral from primary care to specialty mental health services.
Once in specialized care, more severe comorbid psychiatric
disorders can be recognized, such as schizophrenia or
schizoaffective disorder, a substance use disorder, an organic
brain disorder, or MR/ID. Our findings also indicate that
schizoaffective disorder and symptoms may be much more
prevalent in population-based early onset schizophrenia
cohorts than was apparent in the NIMH study.”

Conceptualized as a neurodevelopmental abnormality (ie,
an illness that has its origins in disturbed central nervous
system development), schizophrenia may be viewed as
just one manifestation of a wider group of overlapping
syndromes.!” Genetic studies have found evidence of
significant sharing of relatively common risk variants
between schizophrenia and bipolar disorder, schizophrenia
and MDD, ADHD and MDD, schizophrenia and intellectual
disability, and schizophrenia and PDD/ASD.'® These
foregoing syndromes may manifest at different times in
an individual’s growth trajectory and in relation to their
severity or impact on brain structure and functioning.
However, intensive diagnostic, neuroimaging, and genetic
studies over the past 2 decades have not yielded a reliable
premorbid phenotype for early onset schizophrenia and
no single therapeutic target or biomarker that can reliably
distinguish patients with particular diagnostic disorders or
healthy controls from clinical populations.””

Although the knowledge base in this area of inquiry
has expanded greatly over the past 2 decades and the
combined overall risk of a child developing a severe
mental or emotional disorder appears to be less than 10%,
treatment of these disorders may be delayed for up to 10
years."?® The declaration of a severe and persisting brain
disorder (eg, schizophrenia) may be preceded by nonspecific
symptomatology that is often pleiomorphic in presentation
(ie, able to change in size and shape as a function of where the
child is along the developmental trajectory and in relation to
environmental forces). The pleiomorphic phenomenology
that often predates the requisite symptoms of schizophrenia
is one of several factors that contribute to significant
diagnostic delay. The diagnostic delay and, consequently,
the progression of the underlying illness invites the need
for a more refined understanding of the phenomenology of
early onset brain illnesses among primary care and specialty
practitioners. Recognition of the constellation of comorbid
psychiatric conditions associated with childhood-onset
schizophrenia as demonstrated herein may assist primary

care and Spécialty practitioners to identify and diagnose this
progressive illness earlier and mitigate its severity over time.

Strengths and Limitations

The cohort represents a relatively heterogeneous group
of children and adolescents diagnosed with schizophrenia.
Although observational (Medicaid) databases provide
much less detailed information on individuals than would
a structured research interview, the coded medical and
psychiatric diagnoses made by licensed physicians or
nurse practitioners and patient utilization data are more
reliable than patient or family self-reports.?! Moreover,
administrative claims data have been used to accurately
identify positive predictive values for diagnostic patterns
and clinical outcomes, such as antipsychotic treatment
in children.?? Furthermore, the cohort is generally
representative of pediatric patients in routine care settings
in the southeastern US states and other small states with
predominantly small-city and rural populations in terms
of age, sex, racial demographics, and Medicaid eligibility,
but our results may not be generalizable to other patient
groups.?>~%

Several limitations also must be considered. No structured
research or clinical interviews were employed. Identification
of psychiatric and nonpsychiatric medical conditions was
based on spontaneous self-reporting to or observation by
a primary care physician or psychiatrist and their accurate
designation of each diagnosis in the Medicaid billing system;
consequently, the prevalence of these conditions may be an
underestimate, which we cannot quantify. Data regarding
established risk factors, such as family history of psychiatric
disorders, were not available to the investigators and are not
modeled in these analyses. Children and adolescents who
dropped out of treatment, who were periodically ineligible
for Medicaid, or who died before they were registered in
Medicaid coverage are not represented in this dataset. Finally,
these results report associations, and, as a result, directions
of causality cannot be inferred.

CONCLUSION

Itis important that primary care practitioners identify and
maintain vigilant surveillance of any patients with symptoms
of the pediatric neurodevelopmental disorders, which appear
to be highly comorbid and genetically related, and refer them
early and promptly for specialized treatment.
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