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Background. Optimizing functional recovery in young individuals with severe mental illness constitutes a major health-
care priority. The current study sought to quantify the cognitive and clinical factors underpinning academic and voca-
tional engagement in a transdiagnostic and prospective youth mental health cohort. The primary outcome measure was
‘not in education, employment or training’ (‘NEET’) status.

Method. A clinical sample of psychiatric out-patients aged 15-25 years (n=163) was assessed at two time points, on
average, 24 months apart. Functional status, and clinical and neuropsychological data were collected. Bayesian structural
equation modelling was used to confirm the factor structure of predictors and cross-lagged effects at follow-up.

Results. Individually, NEET status, cognitive dysfunction and negative symptoms at baseline were predictive of NEET
status at follow-up (p<0.05). Baseline cognitive functioning was the only predictor of follow-up NEET status in the
multivariate Bayesian model, while controlling for baseline NEET status. For every 1 s.p. deficit in cognition, the prob-
ability of being disengaged at follow-up increased by 40% (95% credible interval 19-58%). Baseline NEET status pre-
dicted poorer negative symptoms at follow-up (8=0.24, 95% credible interval 0.04-0.43).

Conclusions. Disengagement with education, employment or training (i.e. being NEET) was reported in about one in
four members of this cohort. The initial level of cognitive functioning was the strongest determinant of future NEET sta-
tus, whereas being academically or vocationally engaged had an impact on future negative symptomatology. If replicated,
these findings support the need to develop early interventions that target cognitive phenotypes transdiagnostically.
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Introduction contribute to disability in chronic psychiatric illness
(Harvey et al. 2006), and are associated with higher
rates of unemployment (Fergusson et al. 1997), and
poorer social and vocational functioning (Bowie et al.
2010). However, whether cognitive dysfunction and
negative symptoms are similarly associated with dis-
ability in young people, early in their course of mental
illness, is less clear (Milev et al. 2005). Identifying key
cognitive and clinical factors underpinning functional
disability in younger, recent-onset cases is paramount
given mental illnesses typically emerge before the age
of 25 years (Kessler et al. 2007) — a critical period of cog-
nitive development when functional skills are being

Mental illnesses are one of the most disabling condi-
tions worldwide (Collins et al. 2011; Whiteford et al.
2013). Major depression, bipolar disorder and schizo-
phrenia constitute three of the four most burdensome
disorders globally and, together, individuals with
these disorders accrue, on average, 3 days out of role
per month (Gore et al. 2011). Disability associated
with mental illness cost the global economy 2.5 trillion
dollars in 2010, and is projected to cost 6 trillion dollars
by 2030 (World Health Organization, 2011). It is well
known that both neuropsychological disruptions (e.g.
concentration difficulties, memory impairment) and

negative symptoms (e.g. anhedonia, avolition)
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acquired and consolidated. Interventions delivered
earlier will therefore have a greater impact on years
lived with disability and are best positioned to play a
preventative role with respect to chronic disease.
Emerging evidence from our group has shown that
cognitive deficits and negative symptoms are strong
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predictors of patient- and clinician-rated social and
vocational disability in recent-onset cases of mental ill-
ness (Lee et al. 2013, 2015).

Over and above continuous and subjectively rated
measures of disability in individuals who remain
engaged (e.g. Social and Occupational Functioning
Assessment Scale), the proportion of young people
who prematurely exit the education system, or fail to
transition into employment or vocational training,
remains largely understudied. To our knowledge, no
previous study has concurrently examined the relative
contribution of cognitive dysfunction and negative
symptoms to objective rates of academic and voca-
tional participation in young individuals with
recent-onset mental disorders. Identifying factors asso-
ciated with academic and vocational engagement is
critical given these individuals are more likely to
experience social exclusion and isolation (Bynner &
Parsons, 2002), have greater disability, poorer quality
of life (Wanberg, 2012), more physical illness and dis-
ease (Mustard et al. 2013), decreased access to health-
care, increased levels of psychological distress, and
higher rates of substance misuse (Pemberton, 2008;
Eurofound, 2012) and criminal activity (Nardi et al.
2013). Chronic disengagement has significant costs to
the economy as a result of lost productivity and tax
contributions, increased burden on social welfare and
healthcare systems, and has substantive impacts on
the mental health and well-being of affected indivi-
duals (Fergusson et al. 1997). Preventing or limiting
disengagement has been shown to reduce rates of men-
tal illness by up to 17% (Fergusson et al. 1997). A recent
systematic review found that employment was asso-
ciated with a reduced need for out-patient care and
greater self-esteem (Luciano et al. 2014). As such, aca-
demic and vocational engagement can be viewed as
both a cause and a consequence of mental ill health,
although this remains to be empirically established
(Scott et al. 2013, 2014).

Academic and vocational participation among ado-
lescents and young adults (aged 15-29 years) has trad-
itionally been indexed by the rate that individuals are
‘not in education, employment or training’ (NEET;
Elder, 2015). In Western countries, NEET rates have
typically fluctuated between 11% and 16%. The latest
Organization for Economic Co-operation and
Development (OECD) figures (2014) show that the
rate of NEET in Australia currently stands at 13%. In
a prospective, 12-month follow-up study of 696 indivi-
duals aged between 15 to 25 years with mental ill-
nesses in Australia, 19% were NEET at baseline
(O'Dea et al. 2014). NEET individuals were more likely
to be male, older and have higher levels of depression.
Although improvements in depression were associated
with reductions in self-reported disability, NEET rates
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did not correspondingly reduce with symptom remis-
sion. Clearly other factors have an impact on role
engagement.

A limitation to past, prospective studies has been the
difficulty in discerning cause and effect, since variables
are not actively manipulated (Hoe et al. 2012). One stat-
istically defensible approach to interrogating causality
is to use a cross-lagged panel design in a prospective
cohort, involving the repeated measurement of the
same variables across time (McArdle, 2009).
Traditional, ‘frequentist’ approaches to data analysis
(e.g. analysis of variance, structural equation model-
ling) are often unable to capture the complex inter-
relationships among categorical and/or non-normally
distributed factors (Arbuckle, 2011). Commonly used
frequentist techniques also have highly restrictive sets
of assumptions (e.g. linearity of associations, multivari-
ate normality), which bear little resemblance to the
likely state of affairs in psychological phenomena
(Lee & Song, 2004). By comparison, Bayesian estima-
tion is advantageous because it inherently lends itself
to the analysis of non-normally distributed data, and
permits the study of smaller sample sizes, given it
does not rely on large sample theory (Wolf et al.
2013). Monte Carlo simulation has shown that,
whereas frequentist approaches require a sample size
that is four to five times the number of parameters to
be estimated, Bayesian estimation can achieve this
same analysis with just two to three manifolds (Lee
& Song, 2004).

The current study sought to determine the cognitive
and clinical factors that underpin NEET status in a
transdiagnostic, prospective cohort of young people
(aged 15-25 years) with a mental illness. As endorsed
by the National Institute of Mental Health Research
Domain Criteria initiative in order to advance psychi-
atric research (Casey et al. 2013), a transdiagnostic
approach is ideal in that it permits the identification
of cognitive and clinical factors that cut across diagnos-
tic boundaries (Lee et al. 2014b), allows for greater stat-
istical variability to detect more subtle effects, and can
provide a unifying framework in which to understand
education, employment and training outcomes. The
validity of diagnostically constrained approaches is
also potentially confounded by significant diagnostic
instability among young people with a mental illness
(Bukh et al. 2016; Tohen et al. 2016). Here, Bayesian fac-
tor analyses were conducted to confirm the factor
structure of predictors. The complex interplay between
predictors and NEET status was modelled using a
cross-lagged panel design by Bayesian structural equa-
tion modelling to disentangle potential directions of
cause and effect. Given previous findings, it was
hypothesized that cognition, and depressive and nega-
tive symptoms, would determine NEET status at
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24-month follow-up. By contrast, we hypothesized that
baseline NEET status would predict follow-up NEET
status, as well as follow-up depressive and negative
symptoms, but not cognitive functioning.

Method

The study was approved by the University of Sydney
Human Research Ethics Committee. Data included in
the current study were collected between July 2008
and November 2015.

Participants

Participants were out-patients attending youth mental
health services at the Brain and Mind Centre. Inclusion
criteria included persons aged 15-25 years presenting
with a major mood (non-psychotic depression or bipo-
lar disorder) and/or psychotic syndrome (affective or
non-affective psychosis). Participants were excluded if
they (or their guardians, if aged under 16 years) were
unwilling or unable to provide written informed con-
sent, if they had a pre-existing neurological condition
(e.g. epilepsy), current substance dependence, insuffi-
cient English language skills or intellectual disability,
as determined by their treating clinician or as identified
during assessment at baseline or at follow-up.

Procedure

Both psychiatrists and research psychologists con-
ducted an assessment at baseline and at follow-up.
Formal diagnoses were determined by psychiatrists at
baseline and at follow-up based on the Diagnostic and
Statistical Manual of Mental Disorders, 4th edition,
text revision (DSM-IV-TR; only diagnoses at follow-up
are reported here). All patients continued to receive
their prescribed course of treatment as independently
determined in consultation with their clinician.

Measures

NEET status was determined using multiple sources of
information, including an unstructured clinical inter-
view and multiple-choice questions probing whether
individuals were currently enroled in education or
vocational training, or in current paid employment
(yes/no). Individuals were classified as NEET if they
were not engaged in any employment, training or edu-
cation, irrespective of their volunteering or caring
roles. All others were classified as non-NEET.
Neuropsychological measures were chosen on the
basis of validity and reliability (Strauss et al. 2006), rele-
vance to the disorders under study (Lezak et al. 2012),
and overlap with the instruments used in the
Measurement and Treatment Research to Improve
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Cognition in Schizophrenia initiative — to assist with
comparability (Nuechterlein et al. 2008). Predicted
intellectual functioning (predicted intelligence quo-
tient; IQ) was estimated using the Wechsler Test of
Adult Reading (Wechsler, 2001) or the Wide Range
Achievement Test — fourth edition (for participants
younger than 16 years; Wilkinson & Robertson,
2006). Psychomotor speed and attentional control
were measured using the Trail Making Test — part A
(TMT-A) and part B (TMT-B; Franzen et al. 1990).
Verbal learning and memory were indexed using the
total score (over five trials) from the Rey Auditory
Verbal Learning Test (RAVLT; Taylor, 1959).
Sustained attention, spatial working memory span,
visual learning and memory, and conceptual flexibility
were assessed using Rapid Visual Processing A-prime,
spatial span task, Paired Associates Learning-adjusted
errors (PAL) and intra-/extradimensional shift test-
total errors score, respectively, from the Cambridge
Neuropsychological Test Automated Battery (CANTAB;
Sahakian & Owen, 1992). All neuropsychological raw
scores were standardized into Z-scores (higher scores
denoted better performance) based on established nor-
mative data (Tombaugh, 1998; Rickert & Senior, 1998).
This was to control for age-related changes in cognitive
development, given that the current age range coin-
cides with a critical period of cognitive and brain
development.

Symptoms were rated using the expanded Brief
Psychiatric Rating Scale (Ventura et al. 1993), and
empirically derived (Dingemans et al. 1995) symptom
subscores were calculated (depression, mania, positive
symptoms and negative symptoms).

Statistical analyses

SPSS version 22 and the add-on module, Analysis of
Moment Structures (AMOS) version 22 (IBM, USA),
were used for all statistical analyses. One-way analyses
of variance and y? tests were conducted to characterize
the sample and examine the rate of NEET status at
baseline and follow-up, and to ascertain potential pre-
dictors of NEET status for Bayesian modelling.
Bayesian modelling was conducted in three steps.

1. Factor analysis was conducted to confirm the factor
structure of significant predictors of follow-up
NEET status.

2. Confirmatory factor analysis was replicated in the
follow-up data to establish structure invariance
(i.e. validity and reliability).

3. Structural equation modelling was employed to
examine the cross-lagged effects between baseline
variables that were significantly associated with
follow-up NEET status to determine the direction
of associations while concurrently adjusting for
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Fig. 1. Cross-lagged panel design testing the causal
influence of cognition on ‘not in education, employment or
training” (NEET) (path a), and no causal influence of NEET
on cognition (path b). Grey lines denote expected significant
relationships that do not constitute the primary hypotheses.

each other and other relevant confounds (age, gen-
der and educational attainment). As shown in
Fig. 1, if one can demonstrate, for instance, that
baseline cognition predicts follow-up NEET status
(path a; while controlling for baseline NEET status),
whereas baseline NEET status does not predict
follow-up cognition (path b; while controlling for
baseline cognition), then one has established a
potential causal relationship where cognition is
antecedent to, and upstream of, NEET status. The
posterior distribution of Bayesian estimation was
achieved through an iterative Markov chain Monte
Carlo (MCMC) algorithm using the Gibbs sampler
method (Muthen & Asparouhov, 2012). The conver-
gence was assessed using the Gelman-Rubin con-
vergence diagnostic (with a conservative value of
less than 0.002 adopted). Our model had the default
500 burn-in samples with greater than 95000 post-
burn-in samples used with thinning occurring
twice. Here, we report the standard likelihood esti-
mates and the 95% credible intervals. To compare
different measurement models in the Bayesian fac-
tor analyses, the posterior predictive p value (PPP)
was used to determine the overall fit between the
specified model and the empirical data, with a
PPP closest to 0.50 indicating a better fit (PPP<
0.05 indicating very poor fit). In the current study,
we chose not to specify informative priors during
Bayesian estimation since there are limited data
demonstrating the potential influence of cognition
on NEET status and, to our knowledge, this has
never been examined in a young, clinical cohort of
individuals with severe mental illnesses.

Results

In total, 163 participants met eligibility criteria and
were included [approximately 80% of this sample over-
lapped with a previous study (Lee et al. 2015), although
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this is the first time the follow-up data from this sam-
ple have been subjected to structural equation model-
ling; further, Bayesian analysis, or investigation of
NEET status, had not been conducted on this dataset
previously]. Of these individuals, 63 were diagnosed
with a non-psychotic depressive disorder, 41 were
diagnosed with a non-psychotic bipolar disorder, and
59 were diagnosed with a primary psychotic disorder
(see online Supplementary Tables S1 and S2 for a full
diagnostic breakdown and sample characteristics by
diagnosis). The average age across all individuals was
19.9 years (s.0.=2.7), with 58.3% being female (n=95).
Participants, on average, had completed high school
(mean=12.1 years, s.0.=1.9) with predicted IQs broadly
in the average range relative to age-peers (mean=104.6,
s.0.=9.2). Depressive, manic, positive and negative
symptoms generally fell in the mild to moderate range.
Atbaseline, 23.3% were NEET (1 =38). The only charac-
teristic that differed between diagnoses was positive
symptoms (F,,976=6.6, p<0.01; please refer to online
Supplementary Table S2), where the psychosis group
was significantly more severe than the major depres-
sion or bipolar disorder groups (Bonferroni p’s <0.01).

Sample characteristics by follow-up NEET status

Individually, being NEET at baseline was a significant
predictor of being NEET at follow-up (odds ratio 2.9,
95% confidence interval 1.3-6.3, p<0.01). Individuals
who were NEET at follow-up were not significantly dif-
ferent from those who were non-NEET in terms of time
to follow-up, and baseline age, gender, educational
attainment, predicted IQ, medication use, proportion
with psychiatric co-morbidities, or clinician-rated func-
tional disability (all p’s>0.05, see Table 1). However,
those who were NEET at follow-up displayed more
severe negative symptoms at baseline (Fy140=4.7,
p<0.05) and performed more poorly across four
neuropsychological measures at baseline (TMT-A,
F1160=4.0, p<0.05; TMT-B, Fy161=13.3, p<0.000;
RAVLT, F; 161 = 6.4, p<0.05; PAL, F; 155=9.1, p<0.01).
Therefore, these four neuropsychological measures
along with negative symptomatology were included
in the Bayesian modelling as key cognitive and clinical
predictors.

Factor analysis of neuropsychological functioning

The one-factor model was an excellent fit for the base-
line data (PPP=0.50; Fig. 2). At follow-up, the one-
factor model was a similarly excellent fit (PPP=0.50).

Bayesian structural equation modelling

A fully saturated Bayesian structural equation model
was tested first to ascertain credible v. non-credible
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Table 1. Baseline demographic, clinical and neuropsychological characteristics according to NEET status at T1 and T2

T2 non-NEET v.

T1 non-NEET (n=101) T1 NEET (n=23) T1 non-NEET (n=24) T1 NEET (n=15) T2 NEET

T1 measures T2 non-NEET (n=124) T2 non-NEET (n=124) T2 NEET (n=39) T2 NEET (n=39) F r
Age, years 19.4 (2.8) 20.9 (2.3) 19.7 (2.8) 20.3 (2.3) 20.7 (2.7) 204 (2.4) 24  Ns.
Education, years 12.1 (2.0) 12.0 (1.9) 12.1 (2.0) 12.5 (1.7) 11.5 (1.4) 12.1 (1.7) 00 nNs.
Predicted IQ 105.7 (9.0) 102.8 (8.4) 105.2 (8.9) 103.5 (8.6) 101.5 (11.5) 102.7 (9.7) 21 N.S.
BPRS depression 14.2 (5.3) 16.0 (6.1) 14.5 (5.5) 15.0 (4.7) 152 (5.1) 15.1 (4.8) 03 N
BPRS mania 10.0 (4.7) 10.7 (4.0) 10.2 (4.6) 10.0 (3.5) 10.4 (2.5) 10.2 3.1) 00 Ns.
BPRS positive 10.7 (3.7) 11.7 (4.5) 10.9 (3.9) 11.0 (3.1) 12.8 (4.4) 11.7 (3.7) 1.3  Ns.
BPRS negative 6.7 (2.5) 8.4 (3.4) 7.0 (2.7) 7.7 (2.8) 8.8 (3.2) 8.1 (2.9) 47  0.032

Neuropsychology
TMT-A 0.3 (0.9) 0.0 (1.0) 0.2 (0.9) —0.1(1.2) —-0.2 (1.1) —-0.2(1.2) 40  0.046
TMT-B —0.2 (1.3) —0.5 (1.3) —0.2 (1.3) —-0.9 (1.7) —1.5(1.5) -1.1(1.6) 10.2*  0.002
Ssp 0.0 (1.1) —-0.3 (1.1) 0.0 (1.1) 0.0 (1.5) —0.7 (1.6) —0.3 (1.6) 1.0° N
RVP —04 (1.2) —0.9 (1.5) —0.5(1.3) —1.0 (1.5) —-0.9 (1.7) —0.9 (1.6) 32 Ns.
RAVLT 0.1 (1.0) —0.5(1.1) 0.0 (1.1) 0.0 (1.1) -1.3 (1.5) —0.5 (1.4) 47*  0.035
PAL —0.1 (1.0) —0.5 (1.5) —-0.2 (1.1) —0.4 (1.6) -1.7 (2.0) —0.9 (1.9) 55" 0.023
IED —0.1(1.1) —-0.3 (1.1) —0.1 (1.1) —0.5 (1.4) —0.6 (1.5) —0.5 (1.4) 33 Ns.
Time to follow-up, months 22.8 (9.0) 23.4(9.7) 229 (9.1) 29.7 (14.0) 20.7 (9.9) 26.2 (13.2) 227 Ns.
Gender, female, n (%) 64 (63.4) 11 (47.8) 75 (60.5) 13 (54.2) 7 (46.7) 20 (51.3) ¥=10 Ns.

Medication, n (%)
Antidepressants 47 (46.5) 14 (60.9) 61 (49.2) 13 (54.2) 6 (40.0) 19 (48.7) ¥=00 Ns.
Antipsychotics 39 (38.6) 14 (60.9) 53 (42.7) 11 (45.8) 8 (53.3) 19 (48.7) ¥=04 Ns
Anticonvulsants/lithium 21 (20.8) 4 (12.1) 25 (20.2) 7 (29.2) 4 (26.7) 11 (28.2) ¥=1.1 N.S.
Polypharmacy 30 (29.7) 11 (47.8) 41 (33.1) 11 (45.8) 5(33.3) 16 (41.0) ¥=08 Ns.

Data are given as mean (standard deviation) unless otherwise indicated.

NEET, Not in education, employment or training; T1, baseline; T2, follow-up; N.s., non-significant; IQ, intelligence quotient; BPRS, Brief Psychiatric Rating Scale; TMT-A, Trail

Making Test — part A; TMT-B, Trail Making Test — part B; SSP, spatial span; RVP, rapid visual processing; RAVLT, Rey Auditory Verbal Learning Test; PAL, paired associates learning;

IED, intra-/extradimensional shift test.

#Welch's statistic correction for violation of homoscedasticity.
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Fig. 2. Bayesian confirmatory factor analysis of a one-factor
solution. Round variables denote latent variables;
rectangular variables denote measured variables. TMT-A,
Trail Making Test — part A; TMT-B, Trail Making Test —
part B; RAVLT, Rey Auditory Verbal Learning Test; PAL,
paired associates learning.

paths. Next, non-credible paths with the lowest stan-
dardized coefficient were consecutively eliminated
from the model in an iterative procedure until only
credible paths remained. The final model is shown in
Fig. 3. All credible paths in the final model were initially
credible in the original saturated model, suggesting that
no paths emerged due to suppressor effects. A post-hoc
calculation of sample size adequacy was also con-
ducted. Given a conservative estimate from Monte
Carlo simulation, which prescribes a sample size three
times the number of parameters to be estimated, the
sample size required for the current final model
would be 90 (3 multiplied by 30 parameters), which is
exceeded by the current sample size of 163. Although
our sample size considerably exceeded the minimum
number of cases required for the amount of estimated
parameters, the sufficiency of our sample size would
also depend on the magnitude of effect, which has not
yet been established in the literature.

From the final model, there were four key findings.
Both cognition and negative symptoms were predictive
of respective follow-up measures (T1 cognition to T2
cognition, £=0.98, 95% credible interval 0.92-1.00; T1
negative symptoms to T2 negative symptoms, f=0.37,
95% credible interval 0.22-0.52). Baseline cognition
was predictive of follow-up NEET status (T1 cognition
to T2 NEET status, f=-0.40, 95% credible interval
—0.58 to —0.19). In Bayesian terms, for every 1 s.p.
deficit in the latent cognition construct (a composite of
the four neuropsychological measures weighted accord-
ing to their factor loadings), the probability of being
NEET at follow-up increased by 40%. Baseline NEET
status was also predictive of negative symptoms at
follow-up (T1 NEET status to T2 negative symptoms,
£=0.24, 95% credible interval 0.04-0.43). Therefore,
being NEET at baseline increased the probability of a 1
s.D. increase in follow-up negative symptoms by 24%.
Baseline NEET status was not predictive of follow-up
NEET status in the multivariate model. Of the three
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demographic variables, only age remained predictive of
follow-up NEET status. For every 1 s.p. increase in age
(equating to 2.8 years), the probability of being NEET
increased by 23% (T2 age to T2 NEET status, f=0.23,
95% credible interval 0.02-0.42). We additionally ran
the model to allow for the residuals in the regression of
T2 variables on T1 variables to be correlated, and there
were negligible changes to the findings (5= —0.42 for T1
cognition predicting T2 NEET, and f=0.24 for T1 NEET
predicting T2 negative symptoms).

Discussion

The current findings confirm that NEET status is
highly prevalent among young people with mental ill-
ness. The key role that cognition plays in academic
and/or vocational engagement probably reflects the
frequent finding that cognitive abilities tend to be rela-
tively more immutable and, accordingly, are likely to
be more critical to functional recovery over 24 months,
than symptom factors. This has been previously shown
across both first-episode mood (Lee et al. 2012, 2014a)
and psychotic disorders (Mesholam-Gately et al.
2009). As hypothesized, higher rates of disengagement
also determined more severe negative symptomatol-
ogy, and corroborates previous work showing that,
in addition to being an outcome of mental illness,
rates of academic and vocational participation can
also in turn have an impact on mental health outcomes
(Fergusson et al. 1997; Luciano et al. 2014). By contrast,
findings from our Bayesian modelling did not support
a role for negative symptoms in determining rates of
disengagement, which represents a significant depart-
ure from previous work in the psychosis literature,
which has reliably found negative symptoms to be pre-
dictive of functional outcome (Milev et al. 2005; Bowie
et al. 2010; Green et al. 2012). One likely explanation for
this discrepancy is that past studies have typically
focused on psychosis cohorts, which tended to include
individuals with more severe negative symptoms and
so were more likely to find subtle relationships ger-
mane to a particular diagnosis. This interpretation is
consistent with our data, which showed that our
psychosis cohort had similar levels of negative symp-
toms compared with our mood disorders groups.
Indeed, the majority of individuals in the current
cohort were diagnosed with a primary mood disorder,
with the severity of negative symptoms falling on the
milder end of the spectrum. Interestingly, severity of
depressive symptoms did not contribute to the multi-
variate Bayesian model, and may be reflective of the
large overlap between depressive and negative symp-
toms, with the latter appearing to be more strongly
associated with academic and vocational outcomes.
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Fig. 3. Final Bayesian structural equation model. Black lines denote significant paths. Grey lines denote non-significant paths.
Round variables denote latent variables. Rectangular variables denote measured variables. Single-headed arrows denote
causal paths. Double-headed arrows denote correlations. TMT-A, Trail Making Test — part A; TMT-B, Trail Making Test —
part B; RAVLT, Rey Auditory Verbal Learning Test; PAL, paired associates learning; NEET, not in education, employment or

training.

In keeping with previous literature, older indivi-
duals were more likely to be disengaged than younger
individuals, irrespective of their cognitive and clinical
profile. One interpretation of this finding is that
younger individuals are more likely to remain engaged
through continuing tertiary education or vocational
training. Individually, whether an individual was ini-
tially academically or vocationally engaged was pre-
dictive of whether they were engaged at follow-up,
consistent with previous findings (O'Dea et al. 2014).
However, when factors such as cognition were intro-
duced into a multivariate model, baseline NEET status
was no longer a significant predictor of follow-up
NEET status. That is not to say there is no role for
current disengagement in predicting future disengage-
ment. This finding indicates that a significant propor-
tion of the predictive value of current NEET status
on future NEET status is potentially driven by a com-
mon, underlying vulnerability, such as cognitive dys-
function. Indeed, there is cogent evidence to suggest
that disengagement leads to chronic disadvantage
that can in turn lead to further, more prolonged disen-
gagement (Fergusson et al. 2001). Our data suggest that
the relative value of NEET status in predicting future
disengagement is difficult to discern once cognitive
and clinical factors are incorporated into a more com-
prehensive, multivariate model.

The present findings highlight the need to broaden
the conceptualization of academic and vocational out-
comes to include cognitive functioning, and strongly
suggest that neuropsychological evaluation needs to
be earnestly considered as a standard screening tool
on presentation to youth mental health services,

https://doi.org/10.1017/50033291717000484 Published online by Cambridge University Press

irrespective of diagnosis. The present data also suggest
that mental health outcomes are likely to be influenced
by ‘top-down’ mechanisms. That is, being education-
ally or occupationally engaged is likely to influence the
severity of negative symptoms at follow-up, which has
important implications for treatment, since it suggests
that vocational rehabilitation approaches may have util-
ity in promoting symptom alleviation. The results also
have important implications for understanding the
underlying structure of cognitive dysfunction across
major psychiatric disorders. Traditionally, factor ana-
lyses have focused on older individuals with chronic
schizophrenia and have typically identified a single,
common latent factor that best captures the breadth of
cognitive impairment across multiple, measured cogni-
tive variables (Burton et al. 2013). The current data sug-
gest that this notion is not constrained to psychosis
cohorts and is relevant on a broader scale across the
major mental illnesses. Further, neuropsychological
dysfunction can be reliably captured by a single cogni-
tive factor. Given that predicted IQ did not predict
follow-up NEET status, however, this single latent factor
is unlikely to be a generalized intelligence factor, such as
g (Spearman, 1927). Nevertheless, prior evidence in pro-
spective birth cohort studies has identified a robust link
between intellectual functions and vocational and aca-
demic outcomes (Trouton et al. 2002; Deary et al. 2012)
and, as such, this proposition clearly warrants more
detailed examination. Clinically, the identification of
four key neuropsychological tests having strong pro-
spective associations with NEET status suggests that
even a short 20- to 25-min battery has sufficient utility
in indexing likelihood of future disengagement with
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education, employment and training, allowing for more
targeted and intensive treatments for these identified
individuals.

Future transdiagnostic studies need to incorporate a
greater number of individuals with non-affective psych-
oses to more definitively clarify the potential role that
negative symptoms play in academic and vocational
outcomes. Our findings are constrained by our rela-
tively small cohort of NEET individuals, and future
studies would benefit from selectively recruiting and
targeting NEET individuals to enhance the statistical
power of this subgroup. We also did not choose to spe-
cify informative priors in the present Bayesian analyses,
since no previous studies have generated the necessary
data required for such a specification in a young, trans-
diagnostic mental health cohort. It is, thus, pertinent for
future Bayesian analyses to incorporate the current par-
ameter estimates in their modelling in order to arrive at
more precise posterior distribution.

This was the first time that Bayesian analysis has
been applied to a transdiagnostic, youth mental health
sample to interrogate the mechanisms underlying aca-
demic and vocational disengagement in early-course
psychiatric illness. On balance, disengagement from
traditional societal roles, namely education, employ-
ment or training, is especially prevalent in those with
a severe mental illness. Cognitive functions appear to
be a core, unique contributor to rates of economic par-
ticipation. Novel treatment approaches targeting func-
tional and cognitive abilities are likely to have
downstream effects on mental health and the likeli-
hood of re-engagement with work or study, and war-
rant more concerted research development.

Supplementary material

The supplementary material for this article can be
found at https://doi.org/10.1017/S0033291717000484
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