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Abstract

This chapter characterizes the age of onset (AOO) of schizophrenia spectrum disorders and
summarizes findings regarding a range of clinical and social outcomes, cognition, brain
structure, and mortality. The peak AOO for schizophrenia spectrum disorders is between
20 to 29 years, in where the incidence estimate was among males 4.15 and among females
1.71 per 10,000 person-years. Male gender has been linked with earlier onset age, although
among those with family history and cannabis use corresponding gender difference do not
exist. Early onset schizophrenia has been linked e.g. with higher familial risk, poor
premorbid social adjustment and cannabis use. In adult samples, earlier AOO associated
with worse outcome, regarding hospitalisations, negative symptoms, relapses, social and
occupational functioning, and global outcome. Also in childhood and adolescence
schizophrenia samples, earlier onset has been linked with more severe outcome. Early AOO
has been linked also with larger cognitive deficits and brain changes. In the few existing
studies, later AOO has been linked with a higher suicide rate. In all, the current study found
various differences between patients with different AOO. However, the studies on AOO are
relative heterogeneous on methodology and have given varying results. More good quality
studies are needed including patients without restriction due to the onset age. AOO is an
important characteristic of schizophrenia that could help when examining the origin,
genetic mechanism and care of schizophrenia. Understanding factors that influence AOO
in schizophrenia may offer clues to prevent or delay the onset of this debilitating group of

disorders.
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41 INTRODUCTION

Schizophrenia spectrum disorders are a complex, often chronic and severe psychiatric
disorders and they are one of the leading causes of disability worldwide (WHO 2008). It
usually starts early and may cause marked life-long impairments in social, occupational and
cognitive functioning, increased mortality and somatic comorbidity, as well as stigma.
Schizophrenia spectrum disorders have age of onset (AOO) often in early adulthood
(Hafner et al. 1993; Thorup et al. 2007), but it can occur also at childhood or adolescence
(Hollis and Rapoport 2011) or even in late adulthood and old age (Howard et al. 2000;
Howard and Jeste 2011).

AQOO been considered the single most important characteristic of schizophrenia that
could help when examining the origin and genetic mechanism of schizophrenia (DeLisi
1992; Goldberg et al. 2011). Onset age is also a crucial determinant of an affected individual’s
future and socioeconomic costs of the illness to society (Stepniak et al. 2014). For example,
schizophrenia is an important contributor to the burden of disease (Whiteford et al. 2013) -
this not only reflects the disability associated with this disorder, and the suboptimal
recovery proportions (13.5% in meta-analysis by Jadskeldinen et al. 2013), but also the high
prevalence of relatively early AOO cases. Understanding the onset distribution of long
lasting psychotic disorders can be used in planning preventive and early intervention

services (Jones 2013).

The studies on AOO in schizophrenia spectrum disorders, mainly done in
schizophrenia, have given variable results, one reason is likely to be the variability in the
study designs and in the definition of AOO. Regarding schizophrenia, it is reasonable to
assume that most patients receive treatment and thereby their onset age can be estimated at
least retrospectively (Jones 2013). Due to this, some studies have defined AOO from the start
of positive or other psychotic symptoms, some from first treatment contact, or some from
the first hospitalization (Eranti et al. 2013). AOO have been dichotomized in many studies,
but it can be studied also with a continuous variable. Often e.g. only early onset
schizophrenia (EOS, e.g. onset age below 18 years) or late onset schizophrenia (LOS, e.g.
onset age after 40 or 55 years) cases have been studied. Also other terms and definitions are
commonly used, such as very early or very late onset schizophrenia. Onset age is thought

to be a useful phenotype marker and studies have attempted to found the best cut-offs for



AQOQO to differentiate patient groups with varying results. Regarding symptomatology, both
EOS (Armando et al. 2015) and LOS (Howard and Jeste 2011) patients have been
characterised to have more auditory hallucinations than patients with “regular” age of
onset. EOS is characterised also by higher levels negative symptoms and bizarre behaviour
(Armando et al. 2015), whereas LOS is characterized to have more delusions (Howard and

Jeste 2011).

Previous general systematic reviews focus on either on EOS (Nicolson and Rapoport
1999, Hollis and Rapoport 2011) or LOS (Howard et al. 2000; Howard and Jeste 2011) cases.
The systematic review of cognition and onset age included both EOS and LOS cases (Rajji
et al. 2009), whereas other specific reviews have studied only EOS or LOS cases. Also
different predictors for earlier onset age have been studied (Verdoux et al. 1997; Esterberg
et al. 2010; Large et al. 2011; Eranti et al. 2013). In previous studies, earlier AOO of
schizophrenia has been found to associate with poorer outcome of illness both in adults
(Immonen et al. 2017) and in EOS (Clemmensen et al. 2012). However, most factors related

to AOO in schizophrenia have not been studied systematically.

More recently, attention has also been focused on isolated psychotic-like symptoms
such as hallucinations and delusions (i.e. psychotic experiences; PEs) (Kelleher et al. 2012;
McGrath et al. 2016; McGrath et al. 2017). While most people with these experiences do not
develop the full clinical disorder, it is informative to compare the AOO of PEs with the AOO

of the full clinical disorder.

The aim of this chapter is to characterize the AOO of schizophrenia spectrum
disorders, factors associated with early onset, and how AOO associates with clinical and

social outcome, cognition, brain structure, and mortality.
4.2 INCIDENCE BY AGE AND SEX

The review by van der Werf et al. (2014) presents incidence rates by gender for different age
bands, male had higher risk until the age of 40 years and after that females were at higher
risk. In both genders the highest risk was in age group 20 to 29 years, in where the incidence
estimate was among males 4.15 and among females 1.71 per 10,000 person-years. Males
have earlier onset when compared to females, however the difference is not as large as

previously thought. The large register based Danish study (Thorup et al. 2007) found that



the difference between males and females in median onset age (27 vs. 29 years) in ICD
schizophrenia was not as large as in mean onset age (29 vs. 33 years), indicating different
AOQO distribution in the two sexes. The incidence rates by age and sex from their study are
presented in the Figure 5.1 (reprinted from Thorup et al. 2007). Of the other schizophrenia
spectrum disorders, delusional disorder (Peralta and Cuesta 2016) and schizoaffective

disorder (Cotton et al. 2013) have typically later AOO than schizophrenia.
Figure 4.1

A recent meta-analysis estimated the difference in mean onset age between men and
women to be about one year, sex difference was found only in studies using DSM criteria,
not in studies based on broader ICD criteria (Eranti et al. 2013). The small gender difference
in onset age seems to be present also in other non-affective psychoses (Eranti et al. 2013).
Interestingly, the gender differences in AOO do not seem to exist among those with a family
history of psychosis (Esterberg et al. 2010), with advanced paternal age (Rosenfield et al.
2010), or using cannabis (Donoghue et al. 2014). Early studies have suggested a second peak
in onset age among females (Hafner et al. 1993; Castle et al. 1995), however the review by
van der Werf et al. (2014) was not able to detect such a peak. AOO of schizophrenia could
be earlier nowadays when compared to previous studies, as Di Maggio et al. (2001) found

this in their medical record review of three different birth cohorts.

Community-based surveys have identified that a substantial proportion of
individuals who do not have a confirmed psychotic disorder endorse items related to the
presence of hallucinations and delusions (psychotic experiences; PEs). Based on 31 261 adult
(aged 18 and older) across 18 countries, the mean lifetime prevalence of ever having a
lifetime PE was 5.8%, with hallucinatory experiences (5.2%) being more common than
delusional experiences (1.3%) (McGrath et al. 2015). With respect to the AOO of PEs, age
range. The median (interquartile range) AOO based on projected lifetime estimates was 26
(17-41) years, indicating that PEs commence across a wider age range compared to
schizophrenia. In addition, in contrast to schizophrenia, the AOO distributions for PEs did
not differ by sex. Curiously, community members who only reported delusional symptoms
had a significantly later AOO compared to those who only reported hallucination (McGrath
et al. 2016). It can be also noted that early onset of symptoms predicts conversion to

psychosis among ultra-high risk individuals (Amminger et al. 2006).



4.3 RISK FACTORS FOR EARLY ONSET
4.3.1 Genetic influence and family history

Genetic data and family history have been studied frequently in relation to the onset age of
schizophrenia spectrum disorders. Esterberg et al. (2010) performed a meta-analysis on
family history of 15 studies. They found that those with a family history of psychosis have
significantly younger onset age, with a small effect size (Cohen’s d = 0.17). In the individual
studies the highest effect sizes were up to 0.54, but in some studies there was no significant
effect and in some of these the effect was even the opposite. Likewise high familial loading

has been linked with earlier AOO (Suvisaari et al. 1998, Goldberg et al. 2011).

The studies looking genetic influence have not found any clear evidence. For
instance, Stepniak et al. (2014) did not find any direct or indirect effect of polygenic risk
score on onset age. On the other hand, Nicolson and Rapoport (1999) reported that
childhood-onset cases (onset below age 12) had more severe premorbid
neurodevelopmental abnormalities and a seemingly higher rate of familial schizophrenia

and spectrum disorders than later onset cases.
4.3.2 Early risk factors

Various pregnancy and birth related factors have been studied in association with AOO.
Subjects with onset of schizophrenia before age 22 were 2.7 times more likely than those
with onset at a later age to have had a history of an abnormal presentation at birth and 10
times more likely to have had a history of complicated Cesarean birth in a meta-analysis of
11 studies (Verdoux et al. 1997). Also studies published after this meta-analysis have found
similar association (Castle et al. 1997; Scherr et al. 2012; Stepniak et al. 2014). In the study by
Kirov et al. (1996) obstetric complications associated with earlier onset in males, but not in
females. Preeclampsia, enuresis/encopresis, and the use of forceps and the need for
incubator at birth have been found to associate with early AOO in a sample including all
psychoses (Rubio-Abadal et al. 2015). There also seem to be an association between
advanced paternal age and earlier onset age (Stepniak et al. 2014). Early (<25 years) onset
schizophrenia patients had been found to have higher rate of developmental delays when
compared to late (>60 years) onset patients (11.9% vs 0%; relative risk 0.88; 95% confidence

interval 0.83-0.94) (Castle et al. 1997).



4.3.3 Premorbid factors

Cannabis use and poor premorbid adjustment have been found to associate with early
AOO. Regarding cannabis use, a meta-analysis of 41 studies found that the age at onset of
psychosis for cannabis users was in average 2.7 years younger than for nonusers (Large et
al. 2011). This has been found also in later studies (Scherr et al. 2012; Donoghue et al. 2014).
Stepniak et al. (2014) found that cannabis users had not only an earlier mean onset age of
schizophrenia (23.2 vs. 25.3 years) but also an earlier onset of prodromal phase (20.2 vs. 22.4
years). It has been also found that earlier onset age among cannabis users may be true
especially among females (Compton et al. 2009). The meta-analysis by Large et al. (2011)
found earlier onset age also among other substance users. Gunnell et al. (2002) has found
lower premorbid IQ to be linked with earlier onset age in a large Swedish conscripts study.
Regarding premorbid adjustment, several studies have found poorer premorbid adjustment

among early onset cases than late onset cases (Foerster et al. 1991; Gupta et al. 1995; Vourdas

et al. 2003; Goldberg et al. 2011).

Interestingly, the amount of environmental factors can associate with early AOO, as
the earlier mean onset age of schizophrenia among those with four or more environmental
risk factors when compared to those without environmental risk factors (22.6 vs. 30.7 years)
and of prodromal phase (19.4 vs. 28.4 years) (Stepniak et al. 2014). However, many studied
single risk factors did not associate with AOO (Stepniak et al. 2014). The study by Scherr et
al. (2012) looked several predictors for AOO and noted that the factors like obstetric

complications and cannabis use are true in non-familial but not in familial schizophrenia.

To summarize, there have been various identified risk factors for earlier onset in
schizophrenia spectrum disorders, the statistically significant findings have been
summarised in Table 5.1. There are not many studies looking for factors relating especially
to LOS, but at least sensory deficits and premorbid personality characteristics have been
found to associate with the onset of schizophrenia at a later age (Howard et al. 2011). Late

onset patients are also more often married than those with earlier AOO (Vahia et al. 2010).
Table 4.1

44 AGE OF ONSET AND OUTCOME



Age at onset is one of the most commonly analysed predictors of the outcome in
schizophrenia spectrum disorders but the results obtained in different original studies are
far from conclusive. To overcome this issue, there have been systematic reviews on the effect
of AOO on the long-term outcome of schizophrenia. Yet, there are no meta-analyses or
systematic reviews which have simultaneously analysed the outcomes of all schizophrenia

cases, as childhood onset- and late onset schizophrenia tend to be studied independently.

The recent meta-analysis from our group (Immonen et al. 2017) studied onset age and
long-term (at least 2-year follow-up) outcome among schizophrenia patients. The results of
the study concern mainly adult and adolescent onset schizophrenia even though no upper
or lower age limits were applied as such. This is because psychiatric research and treatment
tend to be done in either adult, adolescent or children settings and hence, the samples of
many studies typically include only these certain patients. Original studies were excluded
from the meta-analysis if the sample was biased based on the AOO (i.e., it included only

early or late onset patients) as comparability of the effect sizes was required.

Outcomes included clinical outcomes (remission, relapse, hospitalization, positive
symptoms, negative symptoms, total symptoms, and general clinical outcome),
social/occupational capacity, employment status, and global outcome. There was a
statistically significant correlation between younger age at onset and more hospitalizations,
more negative symptoms, more relapses, poorer social/occupational functioning, and
poorer global outcome. Other relationships were not significant. The effect of age at onset
on the outcomes was small as significant correlations ranged from 0.11 to 0.17. Figure 5.2
shows correlations between age at onset and the included outcome categories (reprinted
from Immonen et al. 2017). Positive correlation indicates that an earlier AOO results in
poorer outcome. Male gender had a confounding effect on the clinical outcome, as in the
samples with a higher proportion of males, the correlation between earlier age at onset and
poorer general clinical outcome became significant (Immonen et al. 2017). The effect of age
at onset is mostly independent of gender, but it is possible that males with an early onset

have a poorer clinical outcome.
Figure 4.2

Clemmensen et al. (2012) summarise studies on the long-term outcome on early-onset

schizophrenia (EOS) and samples including also individuals with later AOO (MIX). The



sample mean age was restricted to be below 18 years in the included studies. They found
out that EOS samples had worse outcomes than MIX samples. The outcome was defined as
good, moderate or poor based on the Global Functioning Score or a study specific outcome.
Only 15.4% of the EOS patients had a good outcome compared with 19.6% of the MIX
samples. A poor outcome was experienced by 60.1% in EOS studies versus 46.8% in MIX
studies. This shows that early manifestation of schizophrenia is connected with a

particularly poor prognosis.

Duration of untreated psychosis (DUP) may vary by onset age with late onset
patients having shorter DUP (Sato et al. 2004). This indicates that the effect of AOO on the
outcome may be even larger as longer DUP has been linked with a worse outcome (Penttild
et al. 2014). However, AAO did not affect the relation of DUP and outcome in the recent
meta-analysis (Penttild et al. 2014). Regarding especially the occupational outcome, it is clear
that earlier onset age affects education. For example, in one study those with onset age
before 22 years had 6-fold odds for stagnating at the basic educational level, contrasted to

cases having onset between 22 and 31 years (Isohanni et al. 2001).
45 AGE OF ONSET AND COGNITION

Cognitive deficits occur in about 80% of schizophrenia patients (Palmer et al. 2009).
Cognitive dysfunctions rather than positive symptoms are considered to be core features of
schizophrenia, since they are strongly correlated with poor functional outcomes, as well as

being predictors of general outcome and rehabilitation effectiveness (Keefe et al. 2011).

When compared to adult onset schizophrenia, there is considerable less studies on
cognition in early onset and late onset schizophrenia (Rajji et al. 2009). The meta-analysis by
Rajji et al. (2009) included studies on onset age and cognition in schizophrenia published
between 1980 and 2008. They found that individuals with youth-onset schizophrenia
demonstrate larger deficits than those with first-episode schizophrenia in several areas of
cognition (arithmetic, executive function, IQ, psychomotor speed of processing and verbal
memory). In contrast, those with late-onset schizophrenia demonstrate larger deficits only
on attention, fluency, global cognition, IQ and visuospatial construction. They conclude that
the cognitive pattern of people with late-onset schizophrenia suggests that their deficits are
specific rather than solely as a result of ageing and related factors. It may be good to realise,

that at the time of measuring the cognition, the duration of illness was considerably longer
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among studies on late onset schizophrenia (weighted mean 7.7 years), and somewhat longer
in youth onset schizophrenia (mean 2.3 years) than first-episode schizophrenia (7.7 years).
On the other hand, most marked cognitive decline happen around psychosis, few years
before and after the onset and remains relatively stable thereafter (Vyas et al. 2011; Bora and
Murray 2014). A review on intelligence scores, reported that scores in EOS often range

between 80 and 90, which are lower than those of adult-onset patients (Vyas et al. 2011).

Based on meta-analysis, cognition does not deteriorate after psychosis onset in first
episode psychosis or in ultra-high risk samples based on follow-up studies, but instead,
there are improvements in cognitive abilities in both groups and this may be due to practice
effects and improvement on symptoms (Bora and Murray 2014). There is no evidence of the
loss of acquired cognitive skills after the onset of psychosis. Change of verbal learning and
memory was analysed in a population based schizophrenia sample around early middle-
age. Compared to non-psychotic controls, there was no evidence of greater decline in verbal
episodic memory between ages 34 and 43 years in schizophrenia though the schizophrenia

sample had an overall lower cognitive performance at the baseline (Rannikko et al. 2015).

Cognitive deficits observed in schizophrenia seem to develop long before the onset
of psychosis, they seem as consequence of an abnormal neurodevelopment, and they may
be best explained by problems in acquisition on certain skills during neurodevelopment.
This would explain the association between earlier onset age and poorer functioning in

some cognitive tasks.
4.6 AGE OF ONSET AND BRAIN MRI

AQOO has been linked also with brain alterations. Fraguas et al. (2016) have reviewed studies
on progression of brain changes in early onset psychosis when compared to controls. Early
onset patients showed greater progressive frontal grey matter loss over the first few years
after illness onset, age at baseline MRI was associated with greater loss of temporal grey

matter volume over time in patients compared with controls (Fraguas et al. 2016).

The studies including adult samples have also looked effect of AOO on brain
volumes (for review, see Hahn et al. 2014). The previous studies have found earlier onset
age to associate e.g. with lower volumes in thalamus (Corey-Bloom et al. 1995) and temporal

lobe (DeLisi and Hoff 2005), and larger ventricular volumes (DeLisi et al. 1995; DeLisi et al.
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2004; Tonkonogy and Geller 1999). Table 5.2 summaries statistically significant findings on
AOO and brain morphometry in schizophrenia. There are only a few Diffusion Tensor
Imaging (DTI) or functional neuroimaging studies with mixed results (Hahn et al. 2014). In
one DTI study, a differential effect of age at onset was noted bilaterally in medial prefrontal
white matter (P=0.002), these regions included parts of the superior fronto-occipital
fasciculus, corticopontine tract, anterior thalamic radiation, and corpus callosum

(Kyriakopoulos et al. 2009)
Table 4.2
5.7  AGE OF ONSET AND MORTALITY

In their comprehensive review on risk factors for suicide in schizophrenia, Popovic et al.
(2014) found that among schizophrenia patients, older AOO associated with suicide,
however this was based only on two studies. On the other hand, Panariello et al. (2010) have
reported that EOS cases (AOO below 22 years) had more suicidal attempts (30% vs. 20%)
than LOS cases (AOO above 22 years). A meta-analysis looking factors associated with
either suicide attempts or deliberate self-injury, found that these were predicted by for

instance younger age of onset and younger age at first treatment (Challis et al. 2013).

Regarding mortality due to natural causes there are not many studies looking AOO.
In a Dutch study among older patients, mortality compared to general population was still
high, but AOO did not associate with higher mortality risk (Meesters et al. 2016). In a
Finnish register study among older patients, AOO after 60 years, especially among males,
associated with a higher risk of death than those with an earlier AOO. This finding was

mostly explained with physical comorbidities and accidents (Talaslahti et al. 2015).

Regarding reasons for high mortality due to natural causes, somatic comorbidities
are common in schizophrenia. EOS cases may have in adulthood and in old age a higher
somatic burden e.g. due to higher cumulative antipsychotic use and smoking. Studies on
the topic are quite rare, a study in the Northern Finland Birth Cohort 1966 indicates that
EQOS cases could be at higher risk for insulin resistance (Timonen et al. 2009). On the other
hand, LOS cases (onset after age 40 years) are at two to three times higher risk of
subsequently getting a diagnosis of dementia compared to patients with osteoarthritis and

compared to the general population (Kerner et al. 2009).
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5.8 DISCUSSION

We have reviewed research on AOO in schizophrenia regarding clinical and social
outcomes, cognition, brain structure, and mortality. Summary of the findings of the study

is presented in the Box 5.1.

The findings are consistent with the view that earlier onset of schizophrenia
associates with poor outcome. Adolescence includes rapid brain development but also
unique and critical psychosocial alterations: a separation from original family and
independence, education, occupational decisions, start of dyadic and family relations. Early
onset schizophrenia may prevent these critical developmental steps, e.g. stop educational
path (Isohanni et al. 2001). The missing achievement of adulthood identity may also
jeopardize coping with the disease and collaboration with treatment systems. It has been
shown that both brain changes (Rossi et al. 2000; Mitelman et al. 2007; Jadskeldinen et al.
2014) and poor premorbid social adjustments (Alvarez-Jimenez et al. 2012) associate with
poor outcome. It has also been found that AOO and premorbid functioning may act as
mediators between gender, familial history of psychosis and clinical outcome (Goldberg et
al. 2011). Thus, AOO may determine the degree to which brain structural change and

cognitive impairments lead to a poor outcome.

Treatment adherence can be poor especially in EOS cases, for instance schizophrenia
individuals having AAO under 23 year participated less often to psychosocial therapies in
therapeutic community ward (Isohanni and Nieminen 1990). Response to the treatment in
the first episode has also been reported being poorer among those with earlier AOO. In one
study, after a 10-year follow-up 84% of treatment resistant psychosis cases were treatment
resistant from illness onset, and younger age at onset and longer DUP predicted treatment
resistance from illness onset (Demjaha et al. 2015). The EOS are likely to have larger
cumulative exposure to antipsychotic medication if they survive to old age, this may relate
to a poorer long-term outcome relating to cognition (Husa et al. 2017), brain changes
(Huhtaniska et al. 2017), and somatic outcomes e.g. due to weight gain and insulin

resistance (Newcomer and Leucht 2011).

Because of the poor outcome there are several different types of interventions
targeted to these patients (Bertolote and McGorry 2005; Jones 2013). Family interventions,

for instance, have been suggested as early psychosis can have a negative impact on service
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users and their families (Onwumere et al. 2011). The early interventions are potentially
useful, as young people with psychosis have for instance smaller social networks when
compared to their peers (Macdonald et al. 2000). According to the recent review cognitive
behavioural therapy, cognitive remediation, and family intervention have shown some
good results also in EOS patients (Armando et al. 2015). Alverez-Jimenez et al. (2011)
suggest that benign and cost-effective treatment approaches including adequate social and
family support are optimal for young first onset patients which minimize the side effects of
prolonged exposure to antipsychotic medication. The results of this review indicate that if
we can delay AOO for schizophrenia this could reduce the burden of the disease. Maybe

prevention if not achievable, but delay would be a good surrogate outcome.

Schizophrenia starts usually in adolescence and early adulthood. The diagnostic
criteria for schizophrenia are the same regardless onset age, but there has been discussion
if there should be subtypes based on AOO (Tonkonogy and Geller 1999). Also regarding
current at-risk and psychotic-onset criteria there has been discussion about their validity
especially in children compered to adults (Armando et al. 2015). The onset age has been
defined and categorised differently in the included studies and samples have been selected
partly based on AOQ, this may have effects regarding these findings. Also in general, the
results on AOO of schizophrenia studies may be biased as studies often include patients in
different phases of illness. A first episode study would be preferable, as those with EOS
surviving to old age are also likely to have better outcome regarding all aspects of illness
than those deceased. Due to gender differences in onset age, this mean that more males are
included if these cases are excluded. Many studies also exclude those with late AOO due to
study methodology, due to this the studies may include less female patients than otherwise
would be the case (van der Werf et al. 2014). Regarding gender differences, those were not
present among patients with various risk factors (cannabis use, family history, and
advanced paternal age), perhaps indicating that these factors have potential to override the

sex differences in AOOQO.
5.9 CONCLUSIONS

AOQ is an important characteristic of schizophrenia that could help when examining the
origin, genetic mechanism and care of schizophrenia. The current review found a lot of

research on various topics relating to AOO in schizophrenia, but more good quality studies
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are needed that include patients, without restriction due to the onset age. Understanding
factors that influence AOO in schizophrenia may offer clues to prevent or at least delay the

onset of this debilitating group of disorders.
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Table 4.1 Statistically significant predictors for early onset of schizophrenia found in
previous meta-analyses and original studies.

Predictors

FAMILY HISTORY AND GENETIC INFLUENCE

. Meta-analysis of 15 studies published 2008 or earlier found that those with family
history of psychosis have significantly younger onset age, with small effect size (Cohen’s d

= 0.17) (Esterberg et al. 2010)

. In a later study, those with parental history of psychosis had earlier onset age (17.4
vs. 20.7 years) and association was significant also for father’s history of psychosis (17.4 vs

20.6 years) (Rubio-Abadal et al. 2015)

. Earlier onset of schizophrenia have been associated also with family history of
affective disorders and any psychiatric disorder (Kendler and MacLean 1990, Byrne et al.
2002)

. Those with high familial loading had earliest average onset of schizophrenia (23.7
years) when compared to those with intermediate (24.3) and low familial loading (25.8)
(Suvisaari et al. 1998). In the study by Goldberg et al. (2011) higher familial loading index

correlated with earlier onset age (r=-0.30).

. Combination of met-containing genotypes of BDNF gene and Ser/Ser D3 receptor
predicted earlier mean onset age of schizophrenia (18.9 vs. 22.0 years) and of prodromal

phase (14.2 vs. 16.3 years) (Gourion et al. 2005)

EARLY FACTORS

. Subjects with onset of schizophrenia before age 22 were 2.7 times more likely than
those with onset at a later age to have had a history of abnormal presentation at birth and
10 times more likely to have had a history of complicated Cesarean birth in a meta-analysis

of 11 studies published 1996 or earlier (Verdoux et al. 1997)

. In later studies, very early (<25 years) had higher rate of obstetric complications
when compared to very late (>60 years) onset patients (14.1 vs 4.5%; relative risk 0.29; 95%
confidence interval 0.03-2.29) (Castle et al. 1997). In linear regression, birth complications

predicted earlier onset (beta 0.34, p=0.001) (Scherr et al. 2012)
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. Earlier mean onset age of schizophrenia (23.7 vs. 25.5 years) and of prodromal phase

(20.5 vs. 22.7 years) among those with perinatal complications (Stepniak et al. 2014)

. Lower birth weight associated significantly with earlier onset age (r=0.30), this
association remained when other significant predictors were taken into account (Rubio-
Abadal et al. 2015). Sample included all psychoses (n=90), of which 37 had schizophrenia

spectrum disorder.

. Very early (<25 years) had higher rate of developmental difficulty when compared
to very late (>60 years) onset patients (11.9% vs 0%; relative risk 0.88; 95% confidence
interval 0.83-0.94) (Castle et al. 1997). In linear regression, developmental delays have been
linked with earlier onset of schizophrenia (beta 0.29, p=0.002) (Scherr et al. 2012)

. Those with preeclampsia had earlier mean onset age (15.1 vs. 19.4 years) (Rubio-
Abadal et al. 2015). Sample included all psychoses (n=90), of which 37 had schizophrenia

spectrum disorder.

. Use of forceps at birth associated with earlier mean onset of psychosis (15.6 vs. 19.4
years), this association remained when other significant predictors were taken into account

(Rubio-Abadal et al. 2015). Sample included all psychoses (n=90), of which 37 had

schizophrenia spectrum disorder.

. Need for incubator at birth associated with earlier mean onset of psychosis (15.3 vs.
19.4 years) (Rubio-Abadal et al. 2015). Sample included all psychoses (n=90), of which 37

had schizophrenia spectrum disorder.

. In linear regression, enuresis/encopresis predicted earlier onset (beta 0.26, p=0.006)

(Scherr et al. 2012)

PREMORBID FACTORS

. Meta-analysis of 41 studies published 2010 or earlier found that the age at onset of
psychosis for cannabis users was in average 2.7 years younger than for nonusers (Large et

al. 2011)

. Also in later studies, cannabis users have had an earlier age of first symptom than

non-users. The gender difference in age of onset was diminished in cannabis smokers
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compared with non-cannabis smokers (Donoghue et al. 2014). In linear regression, cannabis

use has been associated with earlier onset (beta 0.32, p=0.001) (Scherr et al. 2012)

. Earlier mean onset age of schizophrenia (23.2 vs. 25.3 years) and of prodromal phase

(20.2 vs. 22.4 years) among those using cannabis (Stepniak et al. 2014)

. Meta-analysis of 41 studies published 2010 or earlier found that the age at onset of
psychosis for those using any substances (alcohol, cannabis or other) was in average 2.0

years earlier than for nonusers (Large et al. 2011)

. Stimulant drug use previous to psychosis onset associated with earlier mean onset of

psychosis (18.1 vs. 20.7 years) (Rubio-Abadal et al. 2015)

. Earlier mean onset age of schizophrenia was found among those with four or more
environmental risk factors when compared to those without environmental risk factors (22.6

vs. 30.7 years) and of prodromal phase (19.4 vs. 28.4 years) (Stepniak et al. 2014)

. Poorer childhood and adolescent premorbid adjustment associated significantly with

earlier age of onset (r=0.36, p=0.0001) (Gupta et al. 1995)

. Early onset patients showed more deviant premorbid social adjustment and higher
scores of Premorbid Schizoid and Schizotypal Traits when compared with late onset

patients (Vourdas et al. 2003)

. Earlier mean onset age of schizophrenia (24.3 vs. 26.1 years) and of prodromal phase

(21.3 vs. 23.4 years) among those with neurotrauma (Stepniak et al. 2014)



28

Table 4.2 Statistically significant associations between onset age of schizophrenia

found in original studies.

. Larger thalamic volume in late onset schizophrenia (>45y) when compared with

earlier onset (t=2.90, degrees of freedom, d.f.=56, P<0.05) (Corey-Bloom et al. 1995)

. Earlier age of onset correlated with larger volumes of caudate (r=-0.29) and lenticular

nuclei (r=0.24) (Jeste et al. 1998)

. Younger age at first hospitalization associated with greater reduction in right

temporal lobe size over time (r=0.44, P=0.02) (DeLisi and Hoff 2005)

. Younger age at first symptoms associated with decrease in left caudate (r= 0.46,

P<0.05) in a 4-year follow up (DeLisi et al. 1995)

. Younger age at first hospitalization associated with less reduction in right lateral
ventricle size over time (r=0.45, P=0.02) (DeLisi et al. 1995). The rate of ventricular change
during the first 5 years was significantly correlated (left ventricle: r=0.58; right ventricle:

r=0.42) with age at first hospitalization (DeLisi et al. 2004).

. More frequent moderate to severe ventricular abnormalities (29% vs. 0%, P=0.004)
and cortical atrophy (23% vs. 0%, P=0.01) in early onset paranoid psychosis cases when

compared to late onset cases (Tonkonogy and Geller 1999)
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Fig. 4.1 Adjusted incidence rates of schizophrenia by age and gender (baseline is the ICD-
10 period, 1995-2001). ---, Females; ...., males (reprinted from Thorup et al. (2007) with

permission from Cambridge University Press).
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Outcomes Correlations (95% CI)
Remission (n=6) T 0.05(-0.02,0.12)
Positive symptoms (n=4) 1T 0.05(-0.05, 0.15)
General clinical cutcome (n=8) T 0.06(-0.07,0.19)
Relapse (n=3) = .11(0.03, 0.20)
Negative symptoms (n=7) — 0.14(0.01, 0.27)
Global outcome (n=13) N B 0.14(0.07, 0.22)
Employment (n=3) ¢ 0.15(-0.11,0.41)
Social / occupational functioning (n=12) —_— 0.15(0.05, 0.25)
Hospitalization (n=9) = 0.17(0.09, 0.25)
Total symptoms (n=3) - 0.26(-0.05, 0.56)

T T

-2 0 2

Fig. 4.2 Correlations between age at onset and outcomes (CI, conference interval; n,

number of studies) (reprinted from Immonen et al. (2017)).

* The peak age of onset (AOO) for schizophrenia is between 20 and 29 years, with males
having an earlier AOO.

* Cannabis use, family history of psychosis and poor premorbid adjustment are associated
with earlier AOO.

* Earlier onset has been found to be associated with poorer clinical and social outcome and
larger deficits in cognition than later onset.

* Later AOO has been linked more suicides.

* Studies on AOO have heterogeneous methods.

Box 4.1 Summary of findings on age of onset in schizophrenia spectrum disorders.




