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IMPORTANCE The large contribution of psychiatric disorders to premature death and
persistent disability among young people means that earlier identification and enhanced
long-term care for those who are most at risk of developing life-threatening or chronic
disorders is critical. Clinical staging as an adjunct to diagnosis to address emerging psychiatric
disorders has been proposed for young people presenting for care; however, the longer-term
utility of this system has not been established.

OBJECTIVES To determine the rates of transition from earlier to later stages of anxiety, mood,
psychotic, or comorbid disorders and to identify the demographic and clinical characteristics
that are associated with the time course of these transitions.

DESIGN, SETTING, AND PARTICIPANTS A longitudinal, observational study of 2254 persons
aged 12 to 25 years who obtained mental health care at 2 early intervention mental health
services in Sydney, Australia, and were recruited to a research register between June 18,
2008, and July 24, 2018 (the Brain and Mind Centre Optymise Cohort).

MAIN OUTCOMES AND MEASURES The primary outcome of this study was transition from
earlier to later clinical stages. A multistate Markov model was used to examine demographic
(ie, age, sex, engagement in education, employment, or both) and clinical (ie, social and
occupational function, clinical presentation, personal history of mental illness, physical health
comorbidities, treatment use, self-harm, suicidal thoughts and behaviors) factors associated
with these transitions.

RESULTS Of the 2254 individuals included in the study, mean (SD) age at baseline was 18.18
(3.33) years and 1330 (59.0%) were female. Data on race/ethnicity were not available.
Median (interquartile range) follow-up was 14 (5-33) months. Of 685 participants at stage 1a
(nonspecific symptoms), 253 (36.9%) transitioned to stage 1b (attenuated syndromes).
Transition was associated with lower social functioning (hazard ratio [HR], 0.77; 95% CI,
0.66-0.90), engagement with education, employment, or both (HR, 0.47; 95% CI,
0.25-0.91), manic-like experiences (HR, 2.12; 95% CI, 1.19-3.78), psychotic-like experiences
(HR, 2.13; 95% CI, 1.38-3.28), self-harm (HR, 1.42; 95% CI, 1.01-1.99), and older age (HR, 1.27;
95% CI, 1.11-1.45). Of 1370 stage 1b participants, 176 (12.8%) transitioned to stage 2
(full-threshold) disorders. Transition was associated with psychotic-like experiences
(HR, 2.31; 95% CI, 1.65-3.23), circadian disturbance (HR, 1.66; 95% CI, 1.17-2.35), psychiatric
medication (HR, 1.43; 95% CI, 1.03-1.99), childhood psychiatric disorder (HR, 1.62; 95% CI,
1.03-2.54), and older age (HR, 1.24; 95% CI, 1.05-1.45).

CONCLUSIONS AND RELEVANCE Differential rates of progression from earlier to later stages of
anxiety, mood, psychotic, or comorbid disorders were observed in young persons who
presented for care at various stages. Understanding the rate and factors associated with
transition assists planning of stage-specific clinical interventions and secondary prevention trials.
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T he large contribution of psychiatric disorders to prema-
ture death and disability is associated with their early age
of onset, prevalence, chronicity, and comorbidity.1,2 Al-

though 75% of major psychiatric disorders begin before the age
of 25 years,3,4 current adult-based thresholds for diagnosis of-
ten map weakly onto earlier and nonspecific patterns of illness
in young people.5-8 Common symptoms of psychiatric disor-
ders (eg, depressed mood, sleep disturbance, motor activa-
tion) that may seem diagnostically specific are shared across di-
agnoses, are common among patients with subthreshold and
full-threshold disorders, and have variable patterns of associa-
tion, differentiation, or severity across the illness course.9-13 In
addition, syndromes such as anxiety and neurodevelopmen-
tal disorders that are evident before age 12 years often precede
the later development of a broad range of syndromes in the same
individuals.14 Consequently, the challenge is to derive classifi-
cation systems that are consistent with the neurobiological
development of young people and patterns of disease develop-
ment, and that are clinically useful.

A response to this challenge has been to apply clinical
staging as an adjunct to formal diagnosis.15-19 Clinical staging
recognizes that the boundaries between common psychiatric
disorders are often unclear and that an approach that ac-
counts for their comorbidity is needed.20,21 In other medical
specialties (eg, oncology), it is commonly accepted that it is not
ideal to choose treatments or plan health care for persons
who are likely to experience illness progression or recurrence
based solely on a cross-sectional diagnosis.22 Young people ex-
periencing mental ill health vary along a continuum by fac-
tors including severity, duration of symptoms, and illness
course (eg, first episode vs recurrent illness). Such factors are
associated with different patterns of response to psychologi-
cal or pharmacological interventions,23-27 and different indi-
viduals may benefit from variable types of secondary pre-
vention strategies.28-32 Consequently, we have proposed a
framework for clinical staging among young people present-
ing with anxiety, mood, or psychotic syndromes.15

This framework proposes that earlier stages are clinically
heterogeneous and more likely to be characterized by lower
rates of impairment and different rates of progression to
more discrete, persistent, or recurrent disorders. When
applied to young people who present for care, the first dis-
tinction is between those in early subthreshold phases (stage
1a [nonspecific symptoms] or 1b [attenuated syndromes])
and those who have reached full threshold for major,
discrete, and persistent or recurrent disorders (stage 2)
(Figure 1). Within stage 1 (subthreshold), we differentiate 2
levels: stage 1b, which we describe as attenuated syndromes
and stage 1a, nonspecific anxiety and depressive symptom
clusters. Individuals assigned to stage 1b often have the
symptoms, duration, and impairment to meet DSM-5
criteria33 or International Classification of Diseases, Tenth
Revision, Clinical Modification criteria34 for specific anxiety
or mood disorders; however, compared with stage 2 disor-
ders, these are typically less severe, brief, or not persistent or
recurrent. Individuals assigned to stage 1a typically have
fewer symptoms and impairment and a shorter duration of
illness and, as such, usually do not meet DSM-5 criteria33 or

International Classification of Diseases, Tenth Revision, Clini-
cal Modification criteria.34

Previous longitudinal studies indicate that within 12
months approximately 15% to 20% of patients with disorders
rated as stage 1b progress to a later stage and many of these
clinical transitions occur within the first 3 months of mental
health care.35 The differentiation of these stages is supported
by other independent neuropsychological, neurobiological, and
circadian markers identified among young people with emerg-
ing anxiety, mood, or psychotic syndromes.36-43

This study describes the characteristics of a cohort of young
people presenting with a broad range of anxiety, mood, or psy-
chotic syndromes and examines the rates of transition from
stage 1a to 1b, and from stage 1b to 2, and the demographic and
clinical characteristics associated with the time course of these
transitions.

Methods
This study followed the Strengthening the Reporting of Ob-
servational Studies in Epidemiology (STROBE) reporting
guideline. The study was approved by the University of Sydney
Human Research Ethics Committee and participants, their
guardians, or both gave written informed consent for the use
of routinely collected clinical data for research purposes.

Participants
Participants were drawn from a cohort of 6743 individuals
aged 12 to 30 years who presented to the Brain and Mind Cen-
tre’s youth mental health clinics in Sydney, Australia, and re-
cruited to a research register between June 18, 2008, and July
24, 2018. These clinics include primary care services (ie, head-
space, a “1-stop-shop” for young people who need help with
mental health, physical health [including sexual health], alco-
hol and other drugs or work and study support44-46) as well as
more specialized mental health services. Young people were self-
referred, referred via a family member or friend, or the commu-
nity (eg, general practitioner).46 All participants received clini-
cian-based case management and psychological, social, medical,
or a combination of interventions as part of standard care.

Key Points
Question What demographic and clinical factors are associated
with transition from early (subthreshold) to full-threshold major
persistent or recurrent psychiatric disorders?

Findings This longitudinal cohort study of persons aged 12 to 25
years who presented to early intervention services found
significant and ongoing risk of transition to major anxiety, mood,
psychotic, or comorbid disorders. Poorer social function,
psychotic-like experiences, manic-like experiences, and circadian
disturbance were associated with illness progression.

Meaning A clinical staging model for specific youth services may
support the efficient allocation of appropriate care to young
people and support the evidence-based planning of relevant early
intervention and secondary prevention strategies.
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Eligibility Criteria
As of December 18, 2018, phase 1 of data entry was com-
pleted, and so data were available for 2767 participants, with
78 excluded owing to insufficient data. The inclusion criteria
for this study were age 12 to 25 years at baseline and at least 1
month of follow-up.

Data Collection
Data were extracted from clinical files and code inputs accord-
ing to a standardized form at predetermined time points.47 The
first available clinical assessment at the mental health service
is taken as the baseline time point for each participant, and the
date of this assessment is used to determine each of the fol-
low-up time points. If there is no clinical information available
for a time point (ie, the participant did not attend the service dur-
ing that time), that entry is left missing. All clinical notes from
the preceding time points, up to and including the current time
point are used to inform and complete the current entry.

Assessments
The proforma was used to record specific illness course char-
acteristics. More detailed descriptions about the proforma,
including the interrater reliability are reported in the supple-
ment and cohort article.48 The measures used here include
(eAppendix in the Supplement); demographic features, social
and occupational functioning (including the Social and
Occupational Functioning Assessment Scale [SOFAS],49 a
clinician-rated measure that assesses functioning on a 0 to
100 scale, with lower scores suggesting functional impair-
ment. The instructions emphasize that the rater should avoid
confounding the rating with clinical symptoms,47-49 and Not
in Education, Employment or Training [NEET] status as a
measure of participation and engagement with education or
work), psychiatric disorder diagnoses, clinical stage, at-risk
mental states, self-harm, suicidal thoughts and behaviors,
physical health comorbidities, personal mental illness his-
tory, and treatment use.

Figure 1. Two-Step Decision-Making Process Used to Assign Those Presenting to Care to the Appropriate Stage

Clinical Decision 1: Stage 2 vs stage 1
Is there evidence of at least 1 full-threshold, major,

discrete, and persistent or recurrent syndrome?

Clinical Decision 2: Stage 1b vs stage 1a
Is the syndrome nonspecific or attenuated?

ProcessA

Clinical Decision 1: Stage 2 vs stage 1 Clinical Decision 2: Stage 1b vs stage 1a

GuidelinesB

Assign stage 1bAssign stage 2 Assign stage 1a

Attenuated
Yes

No

Nonspecific

Stage 2: Full-threshold, major, discrete, and persistent or 
recurrent

Functioning
Episode of illness is clearly having an ongoing and major impact 
on social, educational, or occupational functioning

+

Mania
Clear manic syndromes (not just symptoms) for more than 4 d 
during a specific illness event; hypomanic symptoms or brief 
hypomanic syndromes alone do not constitute a discrete 
disorder

Psychosis
Clear psychotic syndrome for more than a week

Depression
Features indicative of more severe syndromes including 
psychomotor retardation, marked agitation, impaired cognitive 
function, severe circadian dysfunction, psychotic features, brief 
hypomanic periods, severe neurovegetative changes, 
pathological guilt, or severe suicidality

Anxiety
Features indicative of more severe syndromes, such as 
significant or persistent avoidant behaviors, and moderate to 
severe depressive syndromes, typically associated with marked 
agitation, fixed irrational beliefs, overvalued ideas, or 
attenuated psychotic symptoms or substantial and persistent 
substance misuse

Comorbidity
Significant and clear symptoms (depressive, manic, or 
psychotic) within the context of a more severe persistent 
syndrome. The significant comorbidity may include alcohol or 
substance misuse, abnormal eating behavior, or other relevant 
psychological syndromes

Stage 1b: Attenuated 
syndrome

Functioning
Episode of illness is having a 
moderate to severe impact 
on social, educational, or 
occupational function

+

Depression 
Depressive syndromes of 
moderate severity without 
specific features indicative of 
a stage 2 syndrome

Anxiety
Specific and more severe 
symptoms of anxiety, such as 
the development of avoidant 
behavior

At-risk mental states
Hypomanic symptoms less 
than 4 d; and/or attenuated 
or brief psychotic symptoms

Comorbidity
Syndromes that are 
somewhat mixed in terms of 
their symptomatology or 
complicated by alcohol or 
substance misuse

Stage 1a: Nonspecific 
symptoms

Functioning
Episode of illness is having a 
mild to moderate impact on 
social, educational, or 
occupational function

+

Depression
Mild to moderate levels of 
depressive ideation without 
specific features indicative of 
a more disabling syndrome

Anxiety
Mild to moderate levels of 
arousal without significant or 
persistent avoidant behaviors

Clinical decision-making principle: Assign highest achieved in lifetime, and when in doubt, rate down and reassess in 4 to 6 wk.

A, Process used to assign clinical
stage. B, Guidelines used to make
these decisions.
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Statistical Analyses
Analyses were performed using R statistical software
(R Foundation).50 Differences in demographic and clinical char-
acteristics between groups defined by clinical stage at baseline
were assessed using 1-way analysis of variance for continuous
variables and χ2 tests for categorical variables. Pairwise com-
parisons were carried out for stage 1a vs stage 1b and stage 1b vs
stage 2; owing to the number of univariate analyses conducted,
an α correction using the Bonferroni method was made. For these
analysis, statistical significance was set at 2-sided P < .001.

A multistate Markov model (msm package version 1.6.6; R
Foundation)51 was fitted to determine which demographic and
clinical characteristics at baseline were associated with time
course of transitions. This analysis modeled 2 transitions: stage
1a to stage 1b and stage 1b to stage 2. The progressive Markov
model only allows forward transitions without skipping. The risk
of transition for each individual in the cohort is quantified by
that individual’s unique transition intensity, which depends on
personal demographic features and baseline clinical character-
istics; these dependencies form the main parameters of the
model. The msm package fits the model to longitudinal panel-
observed data, whereby individuals are followed up and clas-
sified intermittently, but the exact time of transition to the later
stage (eg, stage 1a to stage 1b) is not known. Therefore, these data
are assumed to be interval censored, whereby the exact time
of transition is only known to lie within an interval (ie, 2 obser-
vational time points). Hazard ratios (HRs) and 95% CIs were es-
timated to determine the change in probability of transitions for
each variable at baseline relative to a reference value or ab-
sence of that characteristic. Survival probability plots were gen-
erated to model the empirical and fitted time-to-transition for
transitions using the msm package, which is suited to plotting
interval-censored data.

Differences in follow-up time between those who transi-
tioned to stage 2 vs those who did not were assessed using the
nonparametric Kruskal-Wallis test. χ2 Analyses were undertaken
to determine differences in the overall rate of transition from
stage 1a and stage 1b at baseline to stage 2 at last follow-up.

Results
Sample Characteristics
The cohort comprised 2254 individuals; 1330 (59.0%) were fe-
male with a mean (SD) age of 18.18 (3.33) at baseline and a me-
dian (interquartile range [IQR]) follow-up of 14 (5-33) months.
Data on race/ethnicity were unavailable. Pairwise comparisons
of characteristics according to clinical stage at baseline are in
Table 1. Participants who were classified as being at the earlier
stages were younger (F2,2251 = 88.91; P < .001) and more likely
to present with less functional impairment, as determined by
both lower NEET rates (χ2

2 = 86.67; P < .001) and higher SOFAS
(F2,2231 = 169.17; P < .001).

The pattern of differences between all 3 groups in terms of
at-risk mental states, treatment use, and suicidality was
positive. Specifically, more-advanced clinical stages were asso-
ciated with higher rates of manic-like experiences (χ2

2 = 162.32;
P < .001); psychotic-like experiences (χ2

2 = 245.54; P < .001), cir-

cadian (or sleep-wake) disturbance (χ2
2 = 85.81; P < .001), hos-

pitalization (χ2
2 = 566.16; P < .001), and psychiatric medication

(χ2
2) = 455.06; P < .001). There were no differences between par-

ticipants with stage 1b and stage 2 disorder at baseline in terms
of self-harm (χ2

1 = 2.79; P = .08) and suicidal ideation (χ2
1 = 0.15;

P = .88); however, participants with stage 2 disorder at base-
line were more likely to have a previous suicide attempt
(χ2

1 = 24.06; P < .001). Compared with stage 1a, participants with
stage 1b disorder at baseline reported higher rates of self-harm
(χ2

1 = 135.45; P < .001), suicidal ideation (χ2
1 = 108.27; P < .001),

and suicide attempts (χ2
1 = 90.77; P < .001).

Multi-State Model of Clinical Stage Transitions
For the 685 participants initially classified at stage 1a, 253 (36.9%)
progressed to stage 1b (Figure 2). Notably, 110 (46.8%) of these
transitions occurred within 6 months and 153 (65.1%) within 12
months of baseline. The model identified 6 factors associated
with transition from stage 1a to 1b (Table 2): older age (HR, 1.27;
95% CI, 1.11-1.45), lower social functioning (HR, 0.77; 95% CI,
0.66-0.90), engagement in education, employment, or training
(HR, 0.47; 95% CI, 0.25-0.91), manic-like experiences (HR, 2.12;
95% CI, 1.19-3.78), psychotic-like experiences (HR, 2.13; 95% CI,
1.38-3.28), and self-harm (HR, 1.42; 95% CI, 1.01-1.99). Childhood
attention-deficit/hyperactivity disorder was associated with a
lower risk of transition (HR, 0.43; 95% CI, 0.24-0.78).

For the 1370 participants initially classified at stage 1b,
176 (12.8%) progressed to stage 2 (Figure 2). Eighty of the 176
(45.4%) of these transitions occurred within 12 months of base-
line. The multi-state Markov model identified 5 factors asso-
ciated with transition from stage 1b to stage 2 (Table 2): older
age (HR, 1.24; 95% CI, 1.05-1.45), psychotic-like experiences
(HR, 2.31; 95% CI, 1.65-3.23), circadian disturbance (HR, 1.66;
95% CI, 1.17-2.35), previous use of psychiatric medication (HR,
1.43; 95% CI, 1.03-1.99), and a history of childhood psychiat-
ric disorders (HR, 1.62; 95% CI, 1.03-2.54).

Transition to Stage 2 and Associated Follow-up Time
Of the 685 individuals who presented as stage 1a, 18 (2.6%) tran-
sitioned to stage 2, compared with 176 of 1370 individuals (12.8%)
who presented as stage 1b (χ2

1 = 55.78; P < .001) (Figure 2;
Table 3). Those stage 1a participants who did transition to stage
2 were followed up for a median (IQR) of 51 (42) months, com-
pared with 11 (20) months for those who had not transitioned
to stage 2 (χ2

1 = 26.32; P < .001). Similarly, those who were stage
1b at baseline and transitioned to stage 2 were followed up for
a median of 37 (41) months, compared with 13 (23) months for
those who did not transition (χ2

1 = 129.51; P < .001). Among the
194 who transitioned to stage 2, 47 (24.2%) primarily had a
psychotic-type syndrome, 86 (44.3%) had a bipolar syndrome,
and 61 (31.4%) had a major anxiety or depressive syndrome.

Discussion
This study reports the longer-term rates of progression from
early to later clinical stages and the demographic and clinical
factors associated with transitions for a large clinical cohort
engaged in active psychological, social, medical, or a combi-
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nation of interventions as part of standard care. First, this study
demonstrates that young people who present at stage 1a are at
low risk of early progression to full-threshold disorders; how-
ever, a significant subgroup characterized by more complex clini-
cal presentations such as manic-like experiences and psychotic-
like experiences are at increased risk of early transition to stage
1b syndromes. Whether this group is also at increased risk of lon-
ger-term transition to stage 2 full-threshold disorders is not yet
known. Second, a substantial subgroup of stage 1b participants
are at risk of early progression to full-threshold, persistent, or
recurrent disorders. Psychotic-like experiences and circadian
disturbances have some capacity to predict these transitions. Fi-
nally, within the transdiagnostic model proposed, the differen-
tiation of stage 1a from stage 1b disorders is justified by the dif-
ferential rates of progression to stage 2 disorders.

Consistentwithpreviousreports,52 176of1370(12.8%)ofpar-
ticipants with stage 1b syndromes at baseline progressed to a
more severe stage, with at least 45% of those transitions occur-
ring in the first 12 months after presentation to care. Further-
more, although 34.3% of those at stage 1a progressed to stage 1b,
2.6% progressed to stage 2. The differential rates of progres-

sion to stage 2 support the assumptions about longitudinal tra-
jectories that underpin the clinical staging model, namely, that
young people at stage 1b at baseline have a higher early risk of
developingamajordiscrete,persisting,orrecurrentdisorderthan
young people at stage 1a. Transition to stage 2 disorder does not
simply equate with movement from a single subthreshold anxi-
ety, mood, or psychotic-like syndrome to a first episode of ma-
nia or single major depressive, bipolar, or psychotic disorder (as
described by DSM-5 criteria33 or International Classification of
Diseases, Tenth Revision, Clinical Modification criteria34). In this
model,52 transition is associated with progression to a more crys-
tallized and enduring syndrome that has distinct features (eg,
severely depressed mood associated with psychomotor agita-
tion or retardation) or the development of additional features
(eg, psychotic symptoms). The present findings support the
health services utility of this model for guiding resource alloca-
tion with regard to treatment intensity and strategies toward pa-
tients with a greater risk of transition, and avoiding the limita-
tions of premature or arbitrary subclassifications, particularly for
young people whose clinical presentations are often mixed or
associated with substantial comorbidity.53

Table 1. Baseline Demographic and Clinical Characteristics of 2254 Participants in Longitudinal Youth Cohort by Clinical Stage

Characteristic

No. (%)

Stage 1a Stage 1b Stage 2 P Valuea

Comparisona

1a vs 1b 1b vs 2
Stage at baseline 685 (30.4) 1370 (60.8) 199 (8.8) NA NA NA
Age, mean (SD), y 17.02 (3.24) 18.47 (3.25) 20.18 (2.79) <.001 <.001 <.001
Female 393(57.4) 835 (60.9) 106 (53.3)
NEET 46 (6.7) 240 (17.5) 64 (32.2) <.001 <.001 <.001
Social and occupational function

SOFAS score, mean (SD)b 66.93 (8.07) 60.87 (8.41) 56.38 (10.11) <.001 <.001 <.001
Clinical presentation

Manic-like experiences 21 (3.1) 216 (15.8) 74 (37.2) <.001 <.001 <.001
Psychotic-like experiences 43 (6.3) 268 (19.6) 110 (55.3) <.001 <.001 <.001
Circadian disturbance 46 (6.7) 229 (16.7) 64 (32.2) <.001 <.001 <.001
Neurodevelopmental—ASD 23 (3.4) 66 (4.8) 7 (3.5)
Neurodevelopmental—ADHD 61 (8.9) 119 (8.7) 10 (5.0)
Neurodevelopmental—other 23 (3.4) 28 (2.0) 1 (0.5)
Substance-related or addictive disorder 20 (2.9) 137 (10.0) 33 (16.6) <.001 <.001

Personal history of mental illness

Any childhood disorder 70 (10.2) 213 (15.5) 24 (12.1)
Any family history 268 (39.1) 691 (50.4) 99 (49.7) <.001 <.001

Physical health comorbidities

Any major physical illness 108 (15.8) 240 (17.5) 49 (24.6)
Treatment utilization

Any hospitalization 5 (0.7) 163 (11.9) 130 (65.3) <.001 <.001 <.001
Any psychiatric medication 116 (16.9) 763 (55.7) 184 (92.5) <.001 <.001 <.001

Self-harm and suicidal thoughts
and behaviors

Self-harm 150 (21.9) 665 (48.5) 84 (42.2) <.001 <.001
Suicidal ideation 199 (29.1) 730 (53.3) 109 (54.8) <.001 <.001
Suicide attempt 17 (2.5) 234 (17.1) 63 (31.6) <.001 <.001 <.001

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ASD, autism
spectrum disorder; NA, not applicable; NEET, not in education, employment or
training; SOFAS, Social and Occupational Functional Assessment Scale.
a P < .001 is the adjusted α level for statistical significance.
b Missing data for SOFAS score were as follows; stage 1a (1 participant), stage 1b

(16 participants), and stage 2 (3 participants). The SOFAS score is a
clinician-rated measure that assesses functioning on a 0 to 100 scale, with
lower scores suggesting functional impairment. The instructions emphasize
that the rater should avoid confounding the rating with clinical symptoms.49
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An important clinical consideration is whether we can go
beyond broad clinical stage and identify individuals who are
at greatest risk of progression to full-threshold, more severe,
or persistent forms of illness. Herein, we extend earlier ill-
ness progression work carried out among ultrahigh-risk
groups54 by evaluating these transitions among a transdiag-
nostic sample of young people. For individuals initially clas-
sified as having stage 1b syndromes, psychotic-like experi-

ences and circadian disturbance were associated with transition
and demonstrate the heterogeneity of clinical characteristics
associated with major anxiety, mood, or psychotic disorders.
There is ongoing debate as to whether psychotic-like experi-
ences are principally a marker of illness severity or comorbid-
ity, rather than having any specific capacity to predict later
psychotic disorders.55-58 Circadian disturbance is increas-
ingly recognized as a major characteristic of more severe mood
disorders, including bipolar disorder, psychotic depression, and
atypical depression in younger cohorts.59-61 Such character-
istics may reflect the possible pathophysiological mecha-
nisms (eg, circadian, hypothalamic-pituitary-adrenal axis dys-
function) that differentiate the earliest subthreshold stages
from full-threshold syndromes, which is consistent with dif-
ferential changes in neuropsychological function, structural

Figure 2. Kaplan-Meier Curves of Time to Transition
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A, Survival probability plots of the empirical and fitted time to transition for
stage 1a to stage 1b. B, Survival probability plots of the empirical and fitted time
to transition for stage 1b to stage 2. C, Survival probability plots of the empirical
and fitted time to transition for stage 1a to stage 2.

Table 2. Hazard Ratios Associated With the Change in Probability
of Clinical Stage Transitions

Characteristic

HR (95% CI)
Stage 1a to
Stage 1b

Stage 1b to
Stage 2

Demographic features

Agea 1.27 (1.11-1.45)b 1.24 (1.05-1.45)b

Male sex 1.12 (0.85-1.48) 0.83 (0.59-1.17)

NEET status 0.47 (0.25-0.91)b 0.93 (0.61-1.43)

Social and occupational function

SOFAS scorec 0.77 (0.66-0.90)b 0.87 (0.73-1.03)

Clinical presentation

Manic-like experiences 2.12 (1.19-3.78)b 0.94 (0.63-1.39)

Psychotic-like experiences 2.13 (1.38-3.28)b 2.31 (1.65-3.23)b

Circadian disturbance 1.58 (1.00-2.50) 1.66 (1.17-2.35)b

Neurodevelopmental—ASD 0.46 (0.16-1.34) 0.79 (0.39-1.60)

Neurodevelopmental—ADHD 0.43 (0.24-0.78)b 0.48 (0.23-1.00)

Neurodevelopmental—other 1.45 (0.69-3.03) 0.59 (0.21-1.63)

Substance-related or addictive
disorder

1.03 (0.44-2.41) 0.86 (0.48-1.53)

Personal history of mental illness

Any childhood disorder 0.69 (0.39-1.22) 1.62 (1.03-2.54)b

Any family history 0.89 (0.68-1.17) 1.03 (0.76-1.38)

Physical health comorbidities

Any major physical illness 0.94 (0.65-1.36) 1.29 (0.91-1.82)

Treatment use

Any hospitalization 1.39 (0.41-4.64) 1.31 (0.83-2.08)

Any psychiatric medication 1.37 (0.94-2.00) 1.43 (1.03-1.99)b

Self-harm and suicidal thoughts
and behaviors

Self-harm 1.42 (1.01-1.99)b 1.10 (0.79-1.54)

Suicide ideation 1.08 (0.79-1.47) 0.79 (0.56-1.10)

Suicide attempt 1.05 (0.41-2.68) 1.03 (0.65-1.62)

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ASD, autism
spectrum disorder; HR, hazard ratio; NEET, not in education, employment or
training; SOFAS, Social and Occupational Function Scale.
a For age, the hazard ratios were calculated for an increase by 3.27 years (SD of

the distribution of ages).
b Significant factor.
c For SOFAS scores, HRs were calculated for an increase in 8.78 points (SD of

distribution of SOFAS). The SOFAS score is a clinician-rated measure that
assesses functioning on a 0 to 100 scale, with lower scores suggesting
functional impairment. The instructions emphasize that the rater should avoid
confounding the rating with clinical symptoms.49
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brain change, and circadian disruption observed previously.37-43

Importantly, neither suicidal ideation nor previous suicide at-
tempt discriminated between these 2 groups, indicating that the
course of suicidality may run somewhat independent of ill-
ness progression or specific diagnosis.

With regard to the characteristics of those in stage 1a who
transitioned to stage 1b, a broader range of impairment (lower
social and occupational functioning at baseline) and clinical (psy-
chotic-like experiences, manic-like experiences, and self-
harm) features were associated with transition. Presumably, this
reflects the greater underlying heterogeneity of illness trajec-
tories in this subgroup with a mixture of features that is con-
sistent with emerging psychopathology.52,62 Specifically, de-
spite the absence of substantial severity, specificity, or
impairment, these features may indicate a higher degree of com-
plexity, characterized by the presence of major risk factors or
underlying pathophysiology. It does suggest that intervention
and secondary prevention strategies for this group may need
to focus more selectively on those individuals who present with
1 or more of these clinical characteristics.

There were also several clear differences in demo-
graphic, clinical, and functional characteristics of partici-
pants with early subthreshold (stages 1a or 1b) and later full-
threshold (stage 2 or above) disorders at entry to care. The
differences in age are notable, with 8.8% of the sample pre-
senting with a discrete disorder (stage 2) and being approxi-
mately 3 years older than those presenting at stage 1a. If we
are to increase the chance of making clinical contact with young
people before they reach stage 2 or higher, we must continue
to enhance strategies that attract younger persons to clinical
care, potentially at earlier phases of illness.

Limitations
This cohort is a selected subset of a larger cohort of young people
presenting for care (2254 of a cohort of 6743 [33%]). Given that
phase 1 data entry focused on individuals who had also partici-
pated in other more detailed neurobiological research studies,
this sample may not be representative of all treatment-seeking
young people in this region, and this subgroup may be biased
toward inclusion of those who already have stage 1b attenu-
ated syndromes, more severe depressive syndromes, more co-
morbidity and clinical complexity, alcohol or substance mis-
use, and suicidality. Furthermore, the subgroup used here varied
in duration of follow-up, which means that those engaged for
longer periods of time tended to be more likely to transition.

Consequently, the rates of progression over time and the fac-
tors associated with progression may differ if follow-up was
more consistent across this sample or among less-severely un-
well cohorts including participants with early-phase but less-
complex disorders. Yet, given the long periods of untreated ill-
ness in the community, the degree of progression among this
cohort may actually be in line with comparable cohorts in cit-
ies throughout the United States or Europe where early inter-
vention campaigns and services for youth mental health, such
as headspace in Australia, are not widespread.

Another limitation is that the data are extracted from clini-
cal records, rather than via prospective structured assess-
ments. However, the data collection is structured, conducted
by trained staff, completed independently of treating clini-
cians, and has acceptable interrater reliability. A final limita-
tion, the use of a prespecified list of factors that did not in-
clude other potentially relevant factors such as temperament
or other social factors, means that there may be other relevant
factors that were not considered by the current analyses but may
be important.

Conclusions

These findings, when considered alongside the concurrent neu-
robiological data we have presented previously,37-43 provide
the basis for the implementation of the clinical staging model
in daily practice with young people; the design of specific youth
clinical service models to support the efficient allocation of ap-
propriate care63-65; and the evidence-based planning of stage-
based early intervention and secondary prevention studies.
In association with those clinical studies, there is a need to in-
vestigate other potentially differentiating neurobiological, psy-
chosocial, or pathophysiological markers within those young
people who present for care at early stages of illness.
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