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Abstract

Background. Predictors of new-onset bipolar disorder (BD) or psychotic disorder (PD) have
been proposed on the basis of retrospective or prospective studies of ‘at-risk’ cohorts. Few
studies have compared concurrently or longitudinally factors associated with the onset of
BD or PDs in youth presenting to early intervention services. We aimed to identify clinical
predictors of the onset of full-threshold (FT) BD or PD in this population.

Method. Multi-state Markov modelling was used to assess the relationships between baseline
characteristics and the likelihood of the onset of FT BD or PD in youth (aged 12-30) present-
ing to mental health services.

Results. Of 2330 individuals assessed longitudinally, 4.3% (n = 100) met criteria for new-onset
FT BD and 2.2% (n =51) met criteria for a new-onset FT PD. The emergence of FT BD was
associated with older age, lower social and occupational functioning, mania-like experiences
(MLE), suicide attempts, reduced incidence of physical illness, childhood-onset depression,
and childhood-onset anxiety. The emergence of a PD was associated with older age, male
sex, psychosis-like experiences (PLE), suicide attempts, stimulant use, and childhood-onset
depression.

Conclusions. Identifying risk factors for the onset of either BD or PDs in young people pre-
senting to early intervention services is assisted not only by the increased focus on MLE and
PLE, but also by recognising the predictive significance of poorer social function, childhood-
onset anxiety and mood disorders, and suicide attempts prior to the time of entry to services.
Secondary prevention may be enhanced by greater attention to those risk factors that are
modifiable or shared by both illness trajectories.

Introduction

As the onset of most major mood or psychotic disorders occurs in adolescence or early adult-
hood (Jones, 2013) it is the prime time for deployment of early intervention strategies.
However, community samples demonstrate that early syndromal presentations are charac-
terised by complex clinical profiles (Angst et al., 2010; Kelleher et al., 2012; Wigman et al,,
2012). In cohorts focused on the early phases of these conditions, the rate of progression to
major mood or psychotic disorders is low (Iorfino et al., 2019). Consequently, it is difficult
to identify individuals at increased risk of onset of these more severe illness states.
Improving early identification is an important priority as increased duration of illness is asso-
ciated with poorer outcomes (Marshall et al.,, 2005; McCraw, Parker, Graham, Synnott, &
Mitchell, 2014), and early intervention has been shown to reduce conversion to full-threshold
(FT) disorders (Correll et al., 2018; Vallarino et al., 2015). However, as the nature of effective
treatments or prevention strategies may differ between psychotic disorders (PDs) and bipolar
disorders (BDs) (Alvarez-Jimenez, Parker, Hetrick, McGorry, & Gleeson, 2011; Yatham et al.,
2018), it is also important to distinguish those risk variables that are shared or are unique for
the two conditions.

BDs and PDs are both highly heritable (Sullivan, Daly, & O Donovan, 2012), with partially
overlapping genetic risk (Forstner et al., 2017). Family studies indicate that family history of
these disorders increases not only homotypic risk for development of the same disorder,
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but also heterotypic development of multiple mental illness con-
ditions (Sandstrom, Sahiti, Pavlova, & Uher, 2019). Conversely,
there is also evidence for some specificity of psychotic, mood,
and manic heritability (Vandeleur, Merikangas, Strippoli,
Castelao, & Preisig, 2014). Risk factors for psychosis onset
include subclinical psychotic symptoms, depressive or anxiety
symptoms, sleep disturbances, low social and occupational func-
tioning, social adjustment difficulties, neurodevelopmental dis-
orders, substance misuse, and trauma (Hartmann, Nelson,
Ratheesh, Treen, & McGorry, 2018; Khandaker, Stochl,
Zammit, Lewis, & Jones, 2014; Oliver et al., 2019; Ruhrmann
et al., 2010). Risk factors for BD include depressive symptoms
or depressive disorders, subclinical manic symptoms, subclinical
psychotic symptoms, anxiety symptoms, sleep disturbance, poor
psychosocial functioning, substance misuse, trauma, suicidal
behaviour, family history of BD or other mood disorder, family
history of substance abuse, and early age of onset of mood dis-
order (Faedda et al., 2014; Faedda et al., 2019; Hartmann et al.,
2018; Iorfino et al, 2018; Musliner & Ostergaard, 2018;
Ratheesh et al., 2017).

Longitudinal or prospective risk factor research has been con-
ducted in cohorts that have been selected for elevated risk (e.g.
due to family history, or the presence of subclinical symptoms),
typically focusing directly on one specific illness outcome (i.e.
onset of BD or PD) with the explicit goal of capitalizing on an
expected higher transition rate. That is, typically such studies
have investigated psychotic-like experiences (PLE) in ‘at-risk’ to
psychosis studies or manic-like experiences (MLE), depressive
syndromes, or family history of BD in ‘at-risk’ to bipolar studies.
Clinical studies have often preferentially recruited subjects who
are already presenting with ‘attenuated’ psychotic or bipolar
syndromes.

By contrast, community-based or primary care recruitment
strategies focus on young people in earlier phases of illness,
expressing more non-specific anxiety or depressive syndromes.
Such cohorts are presumed to be at much lower (at least short-
term) risk of progression to major mood or psychotic disorders
(Carpenter et al., 2020; Iorfino et al., 2019). Specifically, in adoles-
cents and young adults, evidence from community samples sug-
gests that emergence of BD is associated with earlier onset,
longer duration, and greater number of mood episodes; presence
and persistence of subthreshold symptoms; childhood disorders;
and greater impairment (Beesdo et al, 2009; Tijssen et al,
2010a; Tijssen et al., 2010b). The emergence of PDs in commu-
nity samples is associated with subthreshold symptoms, abnormal
neurodevelopment, early life adversity, and substance use
(Kaymaz et al, 2012; Kounali et al., 2014; Mennigen &
Bearden, 2019).

While there is substantial evidence supporting subclinical
psychotic symptoms as a predictor of FT psychosis (Fusar-Poli
et al., 2012; Linscott & van Os, 2013), subthreshold psychotic
symptoms are also predictive of other poor clinical and functional
outcomes (Beck et al., 2019; Kelleher et al., 2014; Scott et al.,
2020). Psychotic symptoms are also reported as a risk factor for
the development of BD (Faedda et al., 2019; Musliner &
Ostergaard, 2018; Ratheesh et al., 2017; Scott et al., 2020), and
comorbid PLE and MLE are associated with a higher risk of tran-
sition to BD than MLE alone (Kaymaz et al., 2007).

Previous longitudinal studies have generally not assessed risk
factors to the onset of both BD and PDs in the same primary-
care based and clinically-broad cohort. One exception to this is
a small body of work comparing neurodevelopmental antecedents
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of BDs and PDs (Parellada, Gomez-Vallejo, Burdeus, & Arango,
2017). However, it is not clear whether any of these developmen-
tal abnormalities are specific or unique predictors of FT disor-
ders. The present study aims to address this gap in knowledge
by comparing the clinical characteristics associated with onset
of FT BD or PDs in young people presenting to mental health
care. As the same population is at risk for these two different
outcomes (onset of BD and onset of PDs), it is important to
understand which elements of risk are general and which are
specific to each outcome.

Method

The cohort studies being undertaken by our group are approved
by The University of Sydney Human Research Ethics Committee
(project numbers 2008/5453 and 2012/1626). For this, and all
related studies, participants (or their guardians if under 16 years
of age) provided written informed consent for use of their routinely
collected clinical data for research purposes. The procedures
contributing to this work comply with the ethical standards of
the relevant national and institutional committees on human
experimentation and with the Helsinki Declaration of 1975, as
revised in 2008.

Participants

Participants were drawn from the Brain and Mind Centre’s
Optymise cohort. This cohort includes 6743 individuals aged
12-30 years old who presented to the Brain and Mind Centre’s
ambulatory-care based youth mental health clinics and were
recruited to a research register between June 2008 and July
2018 (Carpenter et al., 2020). These clinics include both primary
care and more specialised psychiatric services, which primarily
attract young people with a range of mental health problems
including subthreshold and FT mental disorders. All participants
received clinician-based case management and relevant psycho-
logical, social, and/or medical interventions as part of standard
care. Individuals may be self-referred, referred via a family mem-
ber or friend, or else via the community including external general
practitioner, school, or university. Recruitment to the research
register involved consent for routinely collected clinical data to
be used for research purposes. The present study includes 2901
individuals from the Optymise cohort with data entered in
phase 1 and 2 of data entry (completed in 2019). Participants
were included in the longitudinal analysis if the total duration
of follow up was at least 28 days.

Data collection

Detailed description of the data collection methods is reported in
the Optymise cohort profile (Carpenter et al., 2020). Briefly, data
on specific illness course characteristics were extracted from clin-
ical and research files at predetermined time points and entered
into a standardised clinical proforma. The first available clinical
assessment at the mental health service was taken as the baseline
time point for each participant and the date of this assessment
was used to determine each of the follow-up time points: 3
months, 6 months, 12 months, 2 years, 3 years, 4 years and 5
years. If there was no clinical information available for any time
point (i.e. the participant did not attend the service during that
time) then that entry was left missing. A ‘time last seen’ (TLS)
entry was also used to capture clinical information from the
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most recent presentation to the clinical service, which did not
always align with one of the pre-specified time points. All clinical
files from the preceding time points, up to and including the
current time point were used to inform and complete the cur-
rent proforma entry. These clinical files were manually read
and assessed by a team of trained clinical researchers. Clinical
files included all available notes and records from standard clin-
ical care, and research files included various assessments as part
of participation in sub-studies (which may include structured or
unstructured clinical interviews and the use of symptom rating
scales). Data were then extracted from these clinical files by
the clinical researchers and entered into the proforma as
required.

Clinical raters used all available information from clinical
notes to assign best estimate diagnoses according to DSM-5
(American Psychiatric Association, 2013). For BD, this included
designation of specific Bipolar I or Bipolar II disorders, while
for PDs this included all disorders listed in DSM-5 under ‘schizo-
phrenia spectrum and other psychotic disorders’ (i.e. schizophre-
nia, schizoaffective disorder, schizophreniform, brief PD,
substance or medication-induced PD, and other specified schizo-
phrenia spectrum or PD). We note the similarity of this approach
to that employed in other large family and epidemiological studies
dealing with complex and comorbid anxiety, mood, and BDs
(Merikangas et al., 2014). Inter-rater reliability estimates generally
indicated moderate (kappa>0.4) to substantial (kappa>0.6)
agreement, with an excellent agreement (kappa>0.8) for some
variables [reported in detail in (Carpenter et al., 2020)].

The measures from the proforma used in the present study
include current psychiatric presentation, demographic features,
social and occupational function [measured by the Social and
Occupational Functioning Assessment Scale, SOFAS (Goldman,
Skodol, & Lave, 1992)], at-risk mental states (PLE, MLE, and cir-
cadian disturbance), self-harm and suicidal behaviours, alcohol or
substance use, physical health comorbidities, childhood-onset
syndromes, and family history of mental illness in first degree
relatives. More detailed information on these measures is available
in the Optymise cohort profile (Carpenter et al, 2020), and in
online supplementary Appendix A.

Psychotic-like experiences (PLE) were defined as the presence
of any psychotic symptoms including perceptual abnormalities,
bizarre ideas, disorganised speech, psychotic-like unusual lan-
guage or thought content, or psychotic-like disruptive or aggres-
sive behaviour. Manic-like experiences (MLE) were defined as
the presence of any manic/hypomanic symptoms including
abnormally elevated mood or irritability; increased motor activity,
speech, or sexual interest; manic-like disruptive or aggressive
behaviour; manic-like unusual language or thought content;
increased goal-directed behaviour; or decreased need for sleep.

For any cases where both FT bipolar I or II and PDs occurred,
only the primary disorder (at baseline) or the disorder that
emerged first (across follow-up) was considered.

Statistical analyses

Analyses were performed using R statistical software (version
3.6.0). Univariate comparisons of baseline characteristics in
those with a FT BD, FT PD, or neither at baseline are reported
in online Supplementary Table S1 to provide information about
factors associated with these conditions cross-sectionally.
Univariate analyses were also performed to provide initial com-
parisons of those with a new-onset FT BD, new-onset FT PD,
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or neither disorder across follow-up. These comparisons were con-
ducted using Analysis of Variance (with Bonferroni corrected
pairwise comparisons) for continuous variables and > tests for
categorical variables. A two-sided significance level of a <0.05
was used for these analyses.

For those participants with no FT BD nor FT PD at baseline, a
multistate Markov model [msm package version 1.6.8 (Jackson,
2011)] was fitted to determine which baseline demographic and
clinical characteristics were associated with the time course of
transitions. This analysis modelled competing risks for the devel-
opment of FT BD or FT PD. Competing risks analysis accounts
for the risk of transition to other mutually exclusive or intermedi-
ate events in estimates of risk, reducing bias that would be present
in separate survival analyses. For example, survival analysis may
estimate risk of death due to a specific disease over time, but
does not account for the fact that some individuals may instead
die of other causes. Transition to either of these competing states
(death due to disease, death due to other causes) may depend on
time as well as individual characteristics.

The Markov model quantifies the risk of transition to each
state for each individual by their unique transition intensity
(based on baseline clinical and demographic characteristics).
The msm package fits the model to longitudinal panel-observed
data, where individuals are followed up and classified intermit-
tently but the exact time of transition is unknown. Therefore,
data are assumed to be interval censored (i.e. the exact time
of transition lies between the two adjacent time points). Of
the total, 99% of transitions occurred within 6 years of baseline,
so time points beyond 6 years were removed from the model-
ling analysis (this cut-off was also deemed valid because <2%
of the baseline sample have completed full follow-ups past
this point).

The model including covariates (baseline demographic and
clinical characteristics) was compared to a model with no covari-
ates (i.e. modelling only the effect of time) using a likelihood ratio
test to determine if the covariate model had improved goodness of
fit. Adjusted hazard ratios and 95% confidence intervals were esti-
mated to determine the change in probability of transitions for
each variable at baseline relative to a reference value or absence
of that characteristic. Reference values for continuous variables
were one standard deviation of the baseline distribution.
Survival probability plots were generated to model the empirical
and fitted time-to-transition for demographic and clinical vari-
ables with a significant impact on transition probability using
the survival package (version 2.44-1.1).

Results

Of the 6743 individuals in the Optymise cohort, 2901 had data
entered during phase 1 and 2 of data entry (completed in 2019)
and so were included in the present study. Included participants
were 18.8 £ 3.8 years old at baseline, and 58.8% were female.
The mean (+ standard deviation) duration of follow up was
22.6 +22.8 months. At the entry to care, 209 (7.2%) of the 2901
young people already met criteria for a FT BD (90 cases, 3.1%)
or FT PD (119 cases, 4.1%). Supplementary analyses report the
prevalence of key demographic and clinical phenomena as a func-
tion of whether they had already developed a FT BD or PD at
baseline (online supplementary Table S1). The high prevalence
of anxious and depressive phenomena, as well as the moderately
high rates of PLE, MLE, circadian disturbance, deliberate self-
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Table 1. Breakdown and demographics of baseline and new-onset full-threshold bipolar and psychotic diagnoses
Baseline cases New-onset cases Total
N=209 (58%) N=151 (42%) N =360
N Age Sex (male) N Age Sex (male) N Age Sex (male)
Bipolar | 37 21.7+3.1 15 (40.5%) 15 20.1+3.0 5 (33.3%) 52 21.2+3.2 20 (38.5%)
Bipolar I 53 20.8+3.3 17 (32.1%) 85 214+28 20 (23.5%) 138 21230 37 (26.8%)
Schizophrenia 48 23.8+3.2 35 (72.9%) 21 225+3.1 19 (90.5%) 69 23.4+32 54 (78.3%)
Schizoaffective disorder 19 20.7+3.3 13 (68.4%) 17 23.9+33 9 (52.9%) 36 22.3+3.6 22 (61.1%)
Schizophreniform 11 222+3.0 6 (54.5%) 2 19.5+0.7 2 (100%) 13 21.8+3.0 8 (61.5%)
Brief psychotic disorder 21 21.7+45 9 (42.9%) 4 21.5+3.1 0 (0%) 25 21.6+4.3 9 (36.0%)
Substance/medication-induced 26 22.0+4.1 20 (76.9%) 6 182+2.7 5 (83.3%) 32 21.3+4.1 25 (78.1%)
psychotic disorder
Other specified schizophrenia 2 18.0+1.4 2 (100%) 2 200+1.4 1 (50%) 4 19.0+1.6 3 (75%)

spectrum/psychotic disorder

*Note 2 baseline cases and 1 new-onset case met criteria for 2 different psychotic disorders. Age is reported as mean + standard deviation and Sex as count (percentage).

harm, suicide attempts, and alcohol, cannabis and stimulant use,
are notable.

Of those with no FT BD or PD at baseline, 2330 had data avail-
able for at least 28 days duration and were included in the multi-
state modelling analysis. New onset of FT bipolar I (n=15) and II
(n=85) disorder occurred in 100 individuals (4.3%) and new-
onset PDs occurred in 51 individuals (2.2%), indicating a total
of 151 (6.5%) new-onset cases of either disorder. Breakdowns
and demographics of specific new-onset and baseline FT bipolar
and psychotic diagnoses are reported in Table 1. The median +
IQR time to transition to bipolar I or II disorder was 1.00 +
1.65 years, and the median + IQR time to transition to PDs was
1.09 £ 1.51. Over 75% of transitions occurred within the first 2
years of follow up. Univariate comparisons of demographic and
clinical characteristics in those with new-onset FT bipolar and
psychotic diagnoses and those with neither diagnosis across
follow-up are reported in Table 2.

The multistate model including covariates provided a signifi-
cantly better fit than a model without covariates ()*=394.11,
p <0.001). The model identified seven factors associated with
new-onset of BD and six factors associated with new-onset of a
PD. Only three of these factors (older age, prior suicide attempts,
and childhood depressive disorder) were shared. Adjusted hazard
ratios and 95% confidence intervals for all factors included in the
model are reported in Table 3. Figure 1 shows the Kaplan-Meier
survival curves for significant covariates.

Discussion

This study reports factors associated with the transition to FT BD
or FT PD in a large clinical cohort of young people presenting to
primary-care-based, early intervention services. The present find-
ings extend our previous report on factors associated with transi-
tion to transdiagnostic clinical stages in this sample (Iorfino et al.,
2019) by examining factors associated with the longitudinal tran-
sition to two different specific outcomes (namely the illness states
of BD and PDs). At the first clinical assessment, most young peo-
ple have various anxiety and depressive syndromes with only 7.2%
having FT BD or PDs. Over the follow-up period transition to FT
bipolar or psychotic syndromes is not common (6.5% of cases)
with new-onset BDs (4.3%) occurring twice as commonly as
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progression to PDs (2.2%). The majority of transitions occurred
in the first 2 years after the presentation to care.

Multi-state modelling allowed for investigation of risk factors
associated with one outcome (i.e. FT BD or FT PD) while taking
into account risk for the competing state. The findings demon-
strate three factors associated with risk to both illness states,
namely older age at presentation to care, prior suicide attempts,
and childhood-onset depressive syndromes. Further, a number
of factors were uniquely associated with risk of transition to BD
(lower social and occupational functioning, MLE, reduced inci-
dence of physical illness, and childhood-onset anxious syn-
dromes) and PD (male sex, PLE, and stimulant use). This study
is uniquely placed to compare the utility of these common or spe-
cific risk predictors in the same cohort that is early in the course
of illness and not pre-selected for being at high-risk to onset of
either BD or PDs. Several of the risk factors identified in the pre-
sent study are consistent with previous reports of risk for transi-
tion to PDs (subclinical psychotic symptoms, depressive
symptoms) (Hartmann et al, 2018; Oliver et al, 2019;
Ruhrmann et al., 2010) and BD (subclinical manic symptoms,
depressive and anxiety symptoms, poor psychosocial functioning,
early age of onset of mood disorder) (Faedda et al., 2019; Faedda
et al,, 2014; Hartmann et al., 2018; Musliner & Ostergaard, 2018;
Ratheesh et al., 2017).

A key finding is that prior suicide attempts were associated
with an increased risk for both BD and PDs. We have reported
previously in this sample that suicide attempts are associated
with a range of negative clinical and functional outcomes
(Torfino et al., 2018) including increased likelihood of being diag-
nosed with BD. However, we did not previously find associations
between prior suicide attempts and transition to later transdiag-
nostic clinical stages (Iorfino et al., 2019). Together with the cur-
rent analysis, this indicates that suicidal behaviour may represent
a more specific risk for BD and PDs and may suggest that these
individuals should receive more intensive, prolonged or targeted
interventions. Suicidal thoughts and behaviour are commonly
regarded as outcome measures in those with established mental
illness (DeVylder, Lukens, Link, & Lieberman, 2015; Schaffer
et al, 2015), however, this study highlights the importance of
also considering their predictive value in relation to multiple out-
comes (Goldman-Mellor et al., 2014).
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Table 2. Comparisons of demographic and clinical variables at the entry to care in those with New-onset full-threshold bipolar diagnoses, emerging full-threshold psychotic disorder diagnoses or neither of these conditions across

follow up

New-onset New-onset No Full-threshold Significant
full-threshold full-threshold psychotic or pairwise
Bipolar Disorder Psychotic Disorder bipolar disorder ANOVA/x? comparisons
N 100 51 2179
Demographics Age 19.7+3.0 20.6+3.3 18.2+3.6 F2,2327)=19.22, p <0.001 None <Bip, Psy
Sex (male) 25 (25.0%) 36 (70.6%) 862 (39.6%) ¥*=29.4, p<0.001 Bip <None < Psy
Functioning SOFAS 59.2+9.6 57.4+7.8 62.8+8.9 F2,2307 = 15.86, p<0.001 Bip, Psy <None
Clinical presentation Mania-like experiences 53 (53.0%) 6 (11.8%) 236 (10.8%) x*=153.8, p<0.001 None, Psy <Bip

Psychosis-like experiences

20 (20.0%)

41 (80.4%)

319 (14.6%)

x*=158.9, p<0.001

None, Bip < Psy

Circadian disturbance

22 (22.0%)

7 (13.7%)

298 (13.7%)

x>=5.5 p=0.06

Depressive syndrome

94 (94.0%)

33 (64.7%)

1655 (76.0%)

¥*=21.3, p<001

None, Psy <Bip

Anxious syndrome 60 (60.0%) 25 (49.0%) 1379 (63.3%) x>=4.1,p=0.10
Obsessive-compulsive syndrome 3 (3.0%) 2 (3.9%) 120 (5.5%) x’>=1.4 p=0.50
Trauma-related syndrome 7 (7.0%) 2 (3.9%) 195 (9.0%) x*>=2.0, p=0.37
Eating disorder syndrome 8 (8.0%) 0 (0%) 115 (5.3%) x>=43, p=0.12
Personality disorder syndrome 9 (9.0%) 3 (5.9%) 64 (2.9%) ¥*=12.3, p=0.002 None < Bip
Alcohol or substance misuse syndrome 9 (9.0%) 8 (15.7%) 176 (8.0%) x>=3.9, p=0.14

Self-harm and suicidal

Deliberate self-harm

57 (57.0%)

13 (25.5%)

867 (39.8%)

x*=16.5, p<0.001

Psy, None <Bip

behaviours
Suicide attempt 34 (34.0%) 12 (23.5%) 279 (12.8%) ¥*=39.8, p<0.001 None < Psy, Bip
Alcohol and substance Tobacco use 40 (40.0%) 17 (33.3%) 767 (35.2%) x>=1.1, p=0.59
use Alcohol use 69 (69.0%) 34 (66.7%) 1294 (59.4%) =47, p=0.10
Cannabis use 45 (45.0%) 23 (45.1%) 770 (35.3%) x>=5.8, p=0.06
Stimulant use 25 (25.0%) 19 (37.3%) 379 (17.4%) x*=16.5, p<0.001 None < Psy
Physical health comorbidity Physical Illness 11 (11.0%) 12 (23.5%) 353 (16.2%) ¥>=4.0, p=0.13
Childhood-onset syndromes Neurodevelopmental syndrome 13 (13.0%) 10 (19.6%) 346 (15.9%) x>=1.2, p=0.56
Disruptive, impulse control, or 3 (3.0%) 0 (0%) 174 (8.0%) x>=17.1, p=0.02
conduct syndrome
Childhood-onset depressive syndrome 6 (6.0%) 2 (3.9%) 25 (1.2%) ¥*=18.5, p<0.001 None < Bip
Childhood-onset anxious syndrome 7 (7.0%) 0 (0%) 54 (2.5%) ¥*=9.1, p=0.01 None < Bip
Family history of Family history of Bipolar 12 (12.0%) 2 (3.9%) 169 (7.8%) x*>=3.5, p=0.17
mental illness
Family history of Psychosis 1 (1.0%) 3 (5.9%) 91 (4.2%) x>=2.9, p=0.23
Family history of Depression 43 (43.0%) 9 (17.7%) 694 (31.9%) ¥*=10.4, p=0.005 Psy < None <Bip
Family history of Alcohol or 16 (16.0%) 3 (5.9%) 282 (12.9%) x>=3.1,p=021

Substance Misuse disorder

ANOVA pairwise comparisons are Bonferroni adjusted. Table reports mean + standard deviation or counts (percentage). SOFAS: Social and Occupational Functioning Assessment Scale
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Table 3. Adjusted Hazard Ratios and 95% Confidence Intervals for new onset of Bipolar Disorder or Psychotic Disorder in multi-state modelling analysis

Bipolar disorder

Psychotic disorder

Demographics

Age

1.35 (1.07-1.70)

1.61 (1.18-2.21)

Sex (male)

0.74 (0.45-1.22)

2.77 (1.30-5.88)

Functioning

SOFAS

0.76 (0.60-0.96)

0.84 (0.60-1.18)

Clinical presentation

Mania-like experiences

5.88 (3.73-9.27)

0.70 (0.28-1.74)

Psychosis-like experiences

0.82 (0.48-1.39)

16.98 (7.70-37.43)

Circadian disturbance

1.00 (0.61-1.65)

0.86 (0.35-2.10)

Depressive syndrome

2.39 (0.99-5.75)

0.66 (0.31-1.41)

Anxious syndrome

1.13 (0.72-1.79)

0.79 (0.41-1.50)

Obsessive-compulsive syndrome

0.41 (0.13-1.34)

0.50 (0.11-2.32)

Trauma-related syndrome

0.71 (0.32-1.62)

0.33 (0.07-1.45)

Eating disorder syndrome

1.43 (0.63-3.24)

0

Personality disorder syndrome

1.75 (0.82-3.75)

0.51 (0.13-2.03)

Alcohol or substance misuse syndrome

0.87 (0.39-1.93)

0.92 (0.34-2.48)

Self-harm and suicidal behaviours

Deliberate self-harm

1.07 (0.66-1.72)

0.54 (0.25-1.18)

Suicide attempt

2.27 (1.38-3.73)

2.50 (1.06-5.89)

Alcohol and substance use

Tobacco use

1.02 (0.58-1.79)

0.71 (0.30-1.69)

Alcohol use

1.33 (0.76-2.33)

0.78 (0.36-1.72)

Cannabis use

0.99 (0.55-1.78)

0.60 (0.24-1.52)

Stimulant use

0.83 (0.43-1.58)

3.56 (1.39-9.06)

Physical health comorbidity

Physical illness

0.38 (0.19-0.74)

1.99 (0.99-4.01)

Childhood-onset syndromes

Neurodevelopmental syndrome

1.22 (0.65-2.28)

0.64 (0.27-1.50)

Disruptive, impulse control, or conduct syndrome

0.47 (0.14-1.62)

0

Childhood-onset depressive syndrome

3.30 (1.35-8.07)

11.84 (2.32-60.51)

Childhood-onset anxious syndrome 3.08 (1.32-7.21) 0
Family history of mental illness
Family history of bipolar 1.34 (0.69-2.62) 0.44 (0.10-1.96)

Family history of psychosis

0.20 (0.03-1.44)

0.99 (0.28-3.49)

Family history of depression

1.19 (0.78-1.81)

0.58 (0.26-1.30)

Family history of alcohol or Substance misuse disorder

0.98 (0.54-1.78)

0.58 (0.17-2.01)

SOFAS, Social and Occupational Functioning Assessment Scale.

Bold values indicate significant adjusted hazard ratios. Adjusted hazard ratios for continuous variables are calculated for reference value of 1 standard deviation of the baseline distribution

(age: 3.60 years; SOAFS: 8.95 points).

Reduced social and occupational functioning is consistently
reported as a risk factor for PDs (Hartmann et al., 2018; Oliver
et al, 2019; Ruhrmann et al, 2010). In BD, functioning is
reported to deteriorate after onset but has also been identified
as a risk factor in some studies (Birmaher et al., 2018; Hafeman
et al., 2016; Hafeman et al., 2017; Nadkarni & Fristad, 2010). In
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this multi-state model, reduced baseline function was a more spe-
cific risk for BD than for PDs. This novel finding should be
explored further. For example, functioning at presentation to
care may be less discriminative than functioning at later time
points, which is likely to be more indicative of the failure to
respond to initial interventions and potential underlying risk
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Fig. 1. Kaplan-Meier Survival Curves for Transition to Bipolar and Psychosis for Covariates with Significant Hazard Ratios in the Multi-state Model. SOFAS, Social
and Occupational Functioning Assessment Scale. (a) Factors associated with transition to both states; (b) Factors uniquely associated with transition to Bipolar
Disorder; (c) Factors uniquely associated with transition to Psychotic Disorders.

for more severe mental states. Additionally, changes in func-
tioning over time are likely to be informative alongside abso-
lute measures of current functioning. In line with this,
decline in functioning has also been found to be a predictor
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of transition from prodromal to full-threshold psychosis
(Cannon et al., 2016).

An early age of onset of depressive and anxiety disorders has
previously been linked to increased risk for BD (Faedda et al,
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2014; Hartmann et al., 2018). The present study extends this to sug-
gest that childhood onset of depressive syndromes is also associated
with increased risk for PDs. Accordingly, the age of onset of
depressive symptoms should be considered in evaluating risk for
both outcomes in the context of other risk factors. In contrast to
some previous research (Hartmann et al., 2018; Khandaker et al.,
2014), an association between neurodevelopmental or behavioural
disorders and risk for PDs was not found in the present study.
Previously reported associations between family history and
increased risk for BD and PDs (Faedda et al., 2019; Sandstrom
et al, 2019; Van Snellenberg & de Candia, 2009; Vandeleur
et al., 2014) were not found in the multistate modelling analysis
in the present study. However, significant associations were
found between family history and the presence of baseline BD
and PDs. This may be partially due to reporting bias- those pre-
senting with a clear family history may be more likely to receive a
full-threshold diagnosis at baseline. It is also possible that those
with more familial risk are more likely to present to care in a full-
threshold state, as they have an earlier age of onset of disorder
(Baldessarini et al., 2012; Barajas, Ochoa, Obiols, & Lalucat-Jo,
2015). Another unexpected finding was that the incidence of
physical illness was negatively associated with BD. However, in
the present study, these measures were based on clinical records
and in this unselected sample reflected low base rates of family
history and physical illness. Therefore, more systematic evaluation
in independent cohorts is necessary to clarify these findings.
Previous research has led to the development of multiple
instruments designed to characterise a psychosis ‘high-risk state’
(Fusar-Poli et al., 2012; Fusar-Poli et al., 2017) (Fusar-Poli
et al, 2012). Although less developed, bipolar at-risk criteria
have been proposed (Bechdolf et al., 2014; Correll et al., 2014;
Scott et al,, 2017). However, in light of the present findings,
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Fig. 1. Continued.

these separate tools may not adequately consider the shared risk
for both disorders. While there is support for the validity of
some of the predictors included in these tools, it may be import-
ant to refine the tools with some factors being more specific for
either BD or PDs. The use of more comprehensive tools in clinical
practice is a promising avenue for the improvement of mental
health care in young people.

The findings also highlight the relative strength of homotypic
risk for BD and PDs conferred by subclinical symptoms, with
MLE and PLE being the strongest indicators of risk for their
respective full-threshold disorders. While there is increasing evi-
dence that these subclinical states may be general indicators of
risk for more severe psychopathology or increased comorbidity
(Angst et al, 2010; Kelleher et al.,, 2012; Saha, Scott, Varghese,
& McGrath, 2011; Scott et al., 2020; Wigman et al., 2012), the pre-
sent study supports the use of these clinical phenomena as mar-
kers of increased risk for each specific syndrome. A more
controversial question is whether these clinical phenomena
could then be used as the basis (alone or in combination with
the other factors identified here and in other studies) for earlier
initiation of more specific secondary prevention strategies (e.g.
mood-stabilizing agents such as lithium carbonate). Specific pre-
dictive algorithms that make use of these identified factors (not-
ably age of onset, functional impairment at baseline, childhood
onset disorders, suicide attempts) can be based on these data
and then tested specifically in independent cohorts. A further
consideration is that it appears (based on Fig. 1) that some risk
factors (notably suicide attempt, childhood depression, MLE)
are predictive of more rapid transition to BD in this setting and
may similarly influence clinical decisions and the more active
use of specific (medical, psychological or behavioural) secondary
prevention strategies.
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Limitations

This study of progression to major mood or psychotic disorders is
based on young people who present to primary care-based early
intervention services. Consequently, it does not reflect the rela-
tionships that may exist in those who do not present for care or
those who are selected for the presence of other risk factors
(e.g. family history) or ‘at-risk’ or ‘attenuated’ syndromes. Of
note, we have recently reported on the homotypic and heterotypic
relationships between sub-threshold and threshold psychotic,
depressive and bipolar syndromes in adolescent and young
adult twins recruited directly from the community (Scott et al.,
2020). As this study involves data extracted from clinical records,
there is likely to be some underreporting of items due to the var-
ied availability of clinical information, and the sample is biased at
follow up time points towards those that continue to engage in
clinical care. While those with more severe illness (i.e. those
that do transition to BD or PDs) would be expected to continue
to engage in care, those with milder illness may not. Thus, the
sample may be biased towards greater proportional transition at
later follow up timepoints. However, the multistate modelling
analysis used here is suited to variable follow-up and interval cen-
sored data and should therefore account for this. The factors asso-
ciated with transition may also differ in cohorts that are followed
more systematically. To this end, at least one prospective study is
now being conducted considering transition to both illness states
in relation to a range of objective measures (Theodoridou et al.,
2014). The confidence intervals for some hazard ratios were
large, particularly for PD, likely due to the relatively small number
of transitions to this state. The present study considered risk for
FT BD and PDs as defined by the DSM (American Psychiatric
Association, 2013). Baseline factors were used as covariates in
the model to identify important factors that are present at first
presentation to mental health care. However, other factors asso-
ciated with transition may emerge across the course of care
(including exposure to specific interventions or new risk factors),
thus future research should also consider covariates at multiple
timepoints and how these, or changes in these, relate to the
time course of transitions. In addition, some factors associated
with transition may not have been measured here. This includes
some risk-factors that have been identified in other research
such as neurocognitive measures, specific symptoms (e.g. unusual
thought content), and familial characteristics (e.g. age at parental
onset).

Conclusion

This study provides a detailed consideration of clinical factors
associated with the transition to full-threshold bipolar or psych-
otic states in young people presenting to primary-care-based
early intervention services. These clinical factors are evaluated
in terms of both unique and shared risk to these two separate out-
comes. While the presence of some factors was expected (e.g. PLE,
MLE), others were novel, including suicide attempts, childhood
onset depression, and lower social and occupational functioning.
The findings have implications for the use of various risk factors
in risk calculation tools and the identification of those at
increased risk for increased monitoring and intervention.
Finally, the findings should be interpreted in light of the relatively
low incidence of transition in this primary-care based cohort to
FT BD or PDs.
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