EXPERIMENTAL AND THERAPEUTIC MEDICINE 20: 210, 2020

Predictive factors in early onset schizophrenia
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Abstract. Schizophrenia is a neurodevelopmental disorder,
characterized by impairment in reasoning, affectivity and
social relationships. Although the diagnosis of schizophrenia
in children and adolescents has been challenged for many
years, at present childhood-onset schizophrenia is considered
and accepted as a clinical and biological continuum with the
adult-onset disorder. The present study aimed to evaluate the
influence of biological (psychiatric family history, perinatal
factors), and socio-demographic factors (area of residence,
gender) on the age at onset and severity of symptomatology
in children and adolescent with schizophrenia. The data were
collected from 2016 to 2019 and included 148 children and
adolescents with schizophrenia. Data were analysed with
statistical software (IBM SPSS 22, JASP and JAMOVI, Linear
Regression Model, y? tests, t-test, U-test). A positive familial
history for psychiatric diseases was an important risk factor
both for an early onset and for the severity of symptoms.
Urbanicity was another studied risk factor, 61% of patients
being from urban areas; no statistically significant correlations
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between urbanicity and age at onset and severity of symptoms
were identified. There was no statistically significant gender
difference in terms of age at onset and severity of symptoms.
Moreover, no statistically significant correlations were found
between perinatal factors and age at onset and severity of symp-
toms. Positive psychiatric family history showed a statistically
significant influence on age at onset and symptoms severity in
children and adolescent schizophrenia; no statistical signifi-
cant impact on the aforementioned schizophrenia aspects was
observed for urbanicity, gender or perinatal factors.

Introduction

Schizophrenia is described as one of the most mysterious
and, at the same time, one of the most crippling of psychiatric
disorders (1). Though uncommon before 10 years of age,
the incidence of schizophrenia increases progressively from
adolescence to adulthood. Early-onset schizophrenia (EOS)
that is diagnosed in childhood and adolescence is currently
viewed as a clinical and biological continuum with the
adult-specific disorder (2). EOS refers to the onset of symptoms
by 18 years of age, while a debut before 13 years of age is defined
as childhood-onset schizophrenia (COS) or very early onset
schizophrenia (VEOS) (3). The prevalence of schizophrenia
at a worldwide level is appreciated at 0.33-0.75% (4,5). The
prevalence of EOS has not been adequately studied so far,
as, for years EOS had not been taken into consideration as a
distinct disorder. Some authors estimate a general prevalence
of clinically defined EOS to be <4% (2). EOS tends to occur
more often in male individuals. As age increases, this ratio
tends to even out (3).

It has been proven that no single set of causes can be
pinned down as an underlying mechanism for this condition,
schizophrenia being considered a heterogeneous disorder
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with multiple aetiologies. Current evidence suggests that a
model with multiple factors interfering with normal neuro-
developmental milestones best explain the development of
schizophrenia, the complex interplay between genetic and
epigenetic, environmental and social factors contributing
to this outcome (3,6,7). Schizophrenia is highly heritable
(80%), though in many patients the illness is sporadic
with no family history of psychosis. Existing genetic data
suggest that multiple genetic variants of varying frequencies
(common to rare variants) contribute (2). Numerous envi-
ronmental factors have been hypothesized to contribute to
the development of schizophrenia, including paternal age, in
utero exposure to maternal malnutrition or infectious agents,
obstetric complications, cannabis use during adolescence,
and immigration (3).

A family history of psychiatric conditions is considered
to be the strongest risk factor for schizophrenia among
first-degree relatives (8). Most of the related studies demon-
strated that positive family history is associated with an earlier
age at onset, severity of symptoms and the duration of untreated
illness (9-11). Besides the positive history of schizophrenia in
first-degree relatives, Mortensen et al (12) in 1999 showed that
a significant portion of the relative risks is accounted by the
place of birth, as well as the season of birth.

A series of pre- and perinatal risk factors have been
identified, significantly associated with schizophrenia
including complications of pregnancy (bleeding, diabetes,
pre-eclampsia), abnormal intrauterine development (low
birth weight, congenital malformations, reduced head
circumference) and complications of delivery (uterine atony,
asphyxia, emergency Caesarean section) (13). Other significant
associations have been observed between schizophrenia and
gestational age less than 37 weeks, the use of resuscitation or
an incubator, while birth weight less than 2,500 g or forceps
delivery represents factors of borderline significance (14).

Clinical observation shows that men and women have
different outcome of the schizophrenia age at onset, symp-
toms, and disease severity. The disease onset occurs at a
significantly earlier age in male patients in comparison to
female patients. While male patients show higher suscep-
tibility to negative symptoms, cognitive impairment, and
co-morbid substance abuse, female patients often present with
more mood disturbance and depressive symptoms as well as
affective symptoms (15). Other factors which proved to have
an impact on age at onset and symptoms severity were a posi-
tive familial history for psychiatric diseases and a delayed
psychomotor development (16-20); urbanicity and perinatal
events were also studied as important risk factors for EOS (21).
However, the influence of the aforementioned factors on age at
onset and symptoms severity in children and adolescents with
schizophrenia is less explored.

This study presents our investigation on the influence of
familial and personal medical history and socio-demographic
factors on the age at onset and severity of schizophrenia in
children and adolescents.

Materials and methods

A retrospective study was performed in the Department of
Child and Adolescent Psychiatry of ‘Prof. Dr. Alexandru

Obregia’ Clinical Hospital of Psychiatry (Bucharest,
Romania), a tertiary center in Bucharest, and included chil-
dren and adolescents admitted for the first time between
January 2016 and June 2019, most of them originating from the
South and South-Eastern regions of Romania, with diagnosis
of schizophrenia. The diagnosis was established according
to ICD-10 criteria (22). All data were collected by review of
hospital records from the first admission to the hospital, at
diagnosis. Age, gender and area of residence were collected
from the demographic section of each patient records; the
clinical findings at diagnosis, most importantly the types and
severity of symptoms, were also collected from the diagnostic
medical records. Personal and familial history collected from
patient records were obtained by parents interviews. A special
emphasis was placed on:

i) existence of a familial history positive for psychiatric
disorders (family study performed by diagnostic interviews
conducted with the patient's parents in most cases, ocasionally
with other family members; for 1st degree relative we included
parents, brothers, sisters, for 2nd degree relatives, aunts, uncles,
grandparents, or half-siblings of an individual);

ii) presence of perinatal factors was defined as follows:
pathological events during pregnancy and/or at birth (birth
asphyxia and/or hypoxia, difficult postnatal adaptation); type
of birth (natural birth or caesarean section); birth weight (we
used a threshold of 2,500 g to define a lower birth weight for
babies born full term);

iii) a personal history positive for psychomotor develop-
mental delay;

iv) a personal history positive for other psychiatric condi-
tions (hyperkinesia, behaviour problems, etc.).

These data were translated into a set of binary variables.
The place of residence was coded using a two-category clas-
sification according to the degree of urbanization: urban areas
(population >5,000, according to national legislation) and
rural areas.

According to ICD-10, positive symptoms include hallu-
cinations, delusions, disorganised thinking, while negative
symptoms encompass marked apathy, paucity of speech, and
blunting or incongruity of emotional responses. The severity
of symptoms was recorded at diagnosis, and coded using
symptom severity scale of the DSM-5 for schizophrenia: 0,
not present; 1, equivocal; 2, present, but mild, 3, present and
moderate; 4, present and severe (23). All these variables are
continuous.

All patients were evaluated by general clinical examina-
tion, psychiatric, neurological and psychological evaluation.
Supplementary investigations included blood tests, electroen-
cephalogram and neuroimagistic studies (CT, MRI).

Statistical analysis of data was performed using IBM SPSS
Statistics Version 22 (IBM Corp for Windows), JASP and
JAMOVI software. Linear regression models were applied to
verify the existence of relationships between variables such as
severity of symptoms or age of onset, and biological and demo-
graphic factors. The t-test and U-test were applied to evaluate
the differences in severity of symptoms based on criteria such
as residence, gender and type of birth. Ethical approval for the
study was obtained from the local research ethics committee.
A written informed consent was signed by the parents or legal
guardian for all patients included in this study.
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Table I. Demographic characteristics of the patients.

Characteristics Frequency Percent
Heredocolateral background

Without psychiatric history 71 48.0

Psychiatric history 77 520
Psychiatric history

Family history of schizophrenia (relatives of 1st and 2nd degree) 53 69.0

Family history of major depression (relatives of 1st degree) 12 16.0

Family history of ASD (relatives of 1st degree) 5 6.5

Family history of ADHD (relatives of 1st degree) 5 6.5

Family history of substance use disorders, alcoholism (relatives of 1st degree) 2 30
Peri/postnatal suffering

Yes 46 21.0

No 102 69.0
Residence

Rural area 57 390

Urban area 91 61.0
Sex

Male 92 62.2

Female 56 37.8
Psychomotor disorders

Yes 51 3445

No 97 66.55

ASD, autism spectrum disorder; ADHD, attention-deficit hyperactivity disorder.

Results

The study included 148 patients (92 boys and 56 girls). The
age range was 11 to 17 years [mean age=15.71 years, and a
standard deviation (SD)=1.39]. Auditory and/or visual hallu-
cinations were the main manifestations in most of the patients
(n=136); delusions and hetero-aggressively, associated with
psychomotor hyperkinesia and a bizarre behaviour were noted
in 12 patients. In 21 patients the onset of psychiatric manifesta-
tions was associated with drug abuse (cocaine and marijuana).

Ninety-one patients (61%) lived in an urban area, and
57 patients (39%) originated from a rural area. There were insig-
nificant differences depending on the place of residence in terms
of age at onset of symptoms and severity of the symptomatology
(P>0.05). However, patients from urban area had higher averages
in terms of symptom severity and age at onset of symptoms.

A psychiatric history in the family was noted in 77 partici-
pants (52%): 53 have a family history of schizophrenia (relatives
of 1st and 2nd degree), 12 have a family history of major
depression (relatives of 1st degree), 5 have a family history
of autism spectrum disorder (ASD) (relatives of 1st degree),
5 have a family history of attention-deficit hyperactivity
disorder (ADHD) (relatives of 1st degree), and 2 have a family
history of substance use disorders, alcoholism (relatives of 1st
degree). There is a statistically significant positive relationship
between age at onset and the severity of the symptoms and
a positive familial history for psychiatric diseases (P<0.05).
We also observed a statistically significant positive relation-

ship between the severity of the symptoms and age at onset of
the symptoms (P<0.05). Furthermore, a significant association
between severity of symptoms and a positive familial history,
adjusting for age of onset was observed (P<0.05).

A delayed psychomotor development was noted in 51 cases;
8 patients had a previous diagnosis of Asperger syndrome.
No statistically significant correlations between psychomotor
development and severity of symptoms or age at onset were
noted (P>0.05).

Regarding the differences depending on gender in terms
of age at onset of the symptoms and severity of the symptom-
atology, although the boys had a higher severity of symptoms,
the results were not statistically significant (M=0.46 severity
of symptoms, M=0.42 age at onset of the symptoms, P>0.05).

With regard to the role of perinatal events on the severity of
symptomatology, in our cohort, 46 patients had complications
at birth, and 46 subjects were born by caesarean section; these
data were not statistically significant (P>0.05). Also, regarding
the differences depending on birth weight in terms of age at
onset and severity of the symptomatology, the data were not
statistically significant (P>0.05).

In summary, a statistically significant influence both on the
age of onset and on the severity of symptoms was observed for
positive psychiatric family history. All the other factors studied
in relation to the age of onset and severity of symptoms were
not found to be statistically significant (Table I). However, our
data points to other interesting associations, such as the influ-
ence of area of residence.



4 BUDISTEANU et al: PREDICTIVE FACTORS IN PAEDIATRIC SCHIZOPHRENIA

Discussion

Schizophrenia is a rare condition in children and teenagers,
both genetic and environmental factors being studied as
risk factors. Our study aimed to investigate some of the
most frequent risk factors for EOS, namely family history
positive for schizophrenia or other psychiatric conditions,
gender, place of residence, and perinatal factors, and their
impact on age at onset and symptoms severity. Familial
history positive for psychiatric diseases was recurrent in
our study group, 52% of the patients having relatives of first
or second degree with different psychiatric conditions, most
of them (67%) represented by schizophrenia. Our statistical
analysis showed that the presence of psychiatric disorders
correlates with a more severe clinical picture and early
onset.

Similar data were reported also by other authors. Thus,
Chou et al (16) found a prevalence of schizophrenia of 6.3-fold
higher in subjects with a first-degree relative with schizo-
phrenia and 2.4-fold higher in persons with a second-degree
relative with schizophrenia, comparing with general popula-
tion. Nicolson et al (17) showed that patients with EOS have a
greater familial risk than those with adult onset, and Hollis (18)
found that 50% of subjects with EOS had a first-degree relative
with psychosis. The familial history of psychiatric disorders
correlated also with the severity of the symptoms; the same
correlation was observed also for the age of the onset of the
symptoms. This finding was reported by Méki et al (19) in a
previous study, which revealed that a positive familial history
for psychiatric diseases was a strong predictor for the severity
of schizophrenia symptoms.

Previous studies showed an association between
development of schizophrenia and a delayed psychomotor
development in the first years of life. This association could
be explained by intervention of some genetic factors and/or
of perinatal events, sometimes in combination with negative
environmental factors (such as cognitive and/or affective
deprivation, child neglect) (20). Also, some authors reported
that up to 27% of subjects with adult-onset schizophrenia had
a history of autism as part of an impaired psychomotor devel-
opment, considered as a premorbid phenotype for COS (24).
In our cohort, only 51 patients had psychomotor delay, out
of these 8 patients having a previous diagnosis of Asperger
syndrome; these data were not statistically significant. Motor
abnormalities have long been observed in patients with
schizophrenia, and antedate the use of neuroleptics. It was
demonstrated that simple movements are stiff, slow, forced
and include abnormalities in motor coordination (25).

Regarding the place of residence, most of the patients
included in our study (61%) were located in an urban area.
These data are in concordance with previous studies which
showed that the rate of schizophrenia in urban areas is around
double the rate of the rate in rural areas, suggesting that the
environmental factors in the urban areas act on the pre-existing
genetic background for psychosis (26). It is considered that this
higher risk would be related to the correlation of some adverse
social situations, including population density, social fragmen-
tation and deprivation, with different environmental exposures
at the individual level, such as drug use, discrimination and
exclusion (27). Also, it has been suggested that repeated

exposures to different risk factors such as infection and toxins
during child development, which are more often present in
urban area, raise the risk of psychosis (21). However, in terms
of age at onset or symptoms severity, our results did not reach
the threshold for statistical significance. Comparison with
previous data is difficult, as to our knowledge, the influence of
urbanicity on age at onset or severity of symptoms in children
and adolescent with schizophrenia has not been studied before.

In our study the number of male patients was higher
than that of females (92 vs. 56), but there were no statisti-
cally significant gender differences in terms of age at onset
and severity of the symptoms. However, boys had a higher
severity of symptoms than girls. The epidemiological
studies on schizophrenia showed that there are no gender
differences, but males have an earlier onset of the symp-
toms and a higher prevalence of negative symptoms than
females (28).

Regarding the perinatal factors (perinatal hypoxia and/or
ischemia), in our cohort these were noted in 46 patients (31%);
there were no statistically significant correlations between
obstetric complications, type of birth and birth weight, and
age at onset of symptoms and the severity of the symp-
tomatology. Previous studies showed that subjects with
schizophrenia experienced more often different obstetric
complications, such as hypoxia at birth, compared to their
unaffected siblings. Moreover, Jenkins (21) found brain
anomalies (such as reduced grey matter and ventricular
enlargement) in schizophrenia patients with perinatal
hypoxia. Other authors consider that obstetric complications
represent a non-specific risk factor for schizophrenia, of
small effect, and rather the interaction between genotype and
environmental factors (including pre- and perinatal events),
would lead to this complex condition (29). Previous studies
showed that a lower birth weight has been associated with
a higher risk of schizophrenia, often in association with a
smaller occipital frontal circumference; this growth retarda-
tion would be related to some genetic factors, but a clear
correlation with schizophrenia from the point of view of
pathogenesis could not be established (29).

Our study has several limitations. Although, selection bias
is probably unlikely, as patients from South and South-Eastern
regions of Romania are routinely referred to our center,
some patients might have been addressed to other centers
in Romania. Also, we have collected the family history data
by interview only, as very few families can provide medical
documentation on family members.

Schizophrenia is a devastating condition, particularly when
presenting in childhood or adolescence. An increased evidence
base approach concerning the clinical presentation and course
of psychosis in childhood and adolescence is the first step toward
identifying improved strategies for early detection and develop-
ment of more operational treatment guidelines. Identification
of the risk factors for an early onset of schizophrenia and for
prediction of the severity of the symptoms will contribute to a
better management of this condition. A familial history positive
for psychiatric conditions proved to be an important risk factor
both for an early onset of the disease and for severity of the
symptoms, in our study group. Therefore, children from the
families with psychiatric conditions (mainly schizophrenia or
other psychosis) should be more carefully followed for psychi-
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atric symptoms in the primary care setting; these families
should, also, benefit of a proper genetic counselling regarding
the recurrence risk of the disease. Other risk factors such as
urbanicity, gender and pre- and/or perinatal factors, such as
obstetrical complications (birth hypoxia/asphyxia) and low
birth weight, were not statistically significant for age at onset
or symptoms severity. Overall, our study brings additional
data regarding factors predictive of early onset and severity of
symptoms in children and adolescents, a schizophrenia popula-
tion group less intensely studied, so far.
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