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Background

Early intervention in psychosis (EIP) services improve outcomes
for young people, but approximately 30% disengage.

Aims
To test whether a new motivational engagement intervention
would prolong engagement and whether it was cost-effective.

Method

We conducted a multicentre, single-blind, parallel-group, cluster
randomised controlled trial involving 20 EIP teams at five UK
National Health Service (NHS) sites. Teams were randomised
using permuted blocks stratified by NHS trust. Participants were
all young people (aged 14-35 years) presenting with a first epi-
sode of psychosis between May 2019 and July 2020 (N = 1027).
We compared the novel Early Youth Engagement (EYE-2) inter-
vention plus standardised EIP (SEIP) with SEIP alone. The primary
outcome was time to disengagement over 12-26 months.
Economic outcomes were mental health costs, societal costs
and socio-occupational outcomes over 12 months. Assessors
were masked to treatment allocation for primary disengagement
and cost-effectiveness outcomes. Analysis followed intention-
to-treat principles. The trial was registered at ISRCTN51629746.

Results

Disengagement was low at 15.9% overall in standardised stand-
alone services. The adjusted hazard ratio for EYE-2 + SEIP

(n = 652) versus sEIP alone (n =375) was 1.07 (95% CI 0.76-1.49;
P =0.713). The health economic evaluation indicated lower
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mental healthcare costs linked to reductions in unplanned
mental healthcare with no compromise of clinical outcomes,
as well as some evidence for lower societal costs and more days
in education, training, employment and stable accommodation
in the EYE-2 group.

Conclusions

We found no evidence that EYE-2 increased time to disengage-
ment, but there was some evidence for its cost-effectiveness.
This is the largest study to date reporting positive engagement,
health and cost outcomes in a total EIP population sample.
Limitations included high loss to follow-up for secondary out-
comes and low completion of societal and socio-occupational
data. COVID-19 affected fidelity and implementation. Future
engagement research should target engagement to those in
greatest need, including in-patients and those with socio-
occupational goals.
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Psychosis is associated with poor quality of life, high levels of dis-
ability, premature death and societal costs in excess of £11.8
billion per year in England."? The first 2-3 years are pivotal for
long-term trajectories.”* Early intervention in psychosis (EIP) ser-
vices offer early detection and treatment, fewer symptoms and hos-
pital admissions, better well-being and function, and increased cost-
effectiveness compared with non-specialised treatment as usual.>”’
NHS England require that National Institute for Health and Care
Excellence (NICE)-concordant EIP services are offered to all new
patients with psychosis within 2 weeks of referral.® Service struc-
tures aim to ensure that young people are proactively engaged to
prevent inadequate care and ‘falling through gaps’.® However, sys-
tematic reviews estimate 30% disengagement from first-episode
psychosis (FEP) services, with significant costs to individuals, fam-
ilies, society and the National Health Service (NHS).? Interventions
targeting disengagement are crucial for improving early psychosis
outcomes; however, evidence for these is notably absent. No compo-
nent of the EIP model has been demonstrated to affect engage-
ment.'® Our initial Early Youth Engagement (EYE) project
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identified risk factors for disengagement, drawing on patients” and
families’ views and the disengagement literature. Factors comprised
(a) communication style, (b) social network engagement, (c) risk
management, (d) staff knowledge and attitudes, and (e) personal
experiences. Our Delphi consultation with clinicians reached con-
sensus on components and resources to address these factors.'!
Our pilot study of the resulting team-based motivational-engage-
ment intervention found reductions in disengagement from 24%
pre-intervention to 14.5% post-intervention.11 Qualitative data
revealed effects on patients’ personal recovery (social inclusion,
hope, trust, goals) and engagement (communication, collaboration,
family involvement), reassurance for families, and pride and profes-
sionalism for staff.'’ Data from minoritised ethnic and LGBTQ+
populations and preliminary implementation led to further training
and resource refinements.'? In the present work, we investigated
whether this novel, theoretically informed, team-based motivational
engagement intervention (EYE-2) was more effective than stand-
alone standardised EIP (sEIP) for the primary outcome of prolong-
ing engagement, and for secondary routine mental health, NHS and
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societal cost-effectiveness, and socio-occupational outcomes, over
12-26 months.

Method

Study design

This study was a multicentre, single-blind, parallel-group cluster ran-
domised controlled trial. Clusters were UK EIP clinical teams and
were allocated 1:1, stratified by site, to either EYE-2 plus sEIP or
sEIP alone. Participants were followed up for between 12 and 26
months. The trial was registered prospectively (ISRCTN51629746),
and the protocol and statistical analysis plan (SAP) were published
before the end of data collection following trial steering committee
and Data Monitoring and Ethics Committee (DMEC) approval.'>'
Protocol changes are detailed in the Supplementary information
available at https:/doi.org/10.1192/bjp.2024.154 (p. 1).

Cluster and participant eligibility

Service inclusion criteria were: stand-alone service with at least two
discrete teams; accepting at least 35-40 new FEP cases annually; col-
lecting NHS England-mandated routine outcomes; geographic and
population variation. Patient inclusion criteria were: consecutive
referrals between mid-May 2019 and mid-July 2020; aged 14-35
years; and meeting FEP service criteria. No consent was required
for the main trial, which used de-identified, routine data. All
patients were therefore included. Written consent was obtained
from clinicians, and from patients for the societal cost-effectiveness
evaluation at 12 months.

The authors assert that all 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, revised in 2013. All procedures
involving human subjects/patients were approved by London-
Dulwich Research Ethics Committee (reference: 18/L0O/0362
IRAS: 238744).

Randomisation and masking

Consenting teams were randomly assigned, online through Sealed
Envelope™, to deliver either EYE-2 + sEIP or sEIP alone. A ran-
domly generated sequence of teams within each site was developed
by the Brighton and Sussex Clinical Trials Unit, with permuted
blocks of length 2, stratified by site. Allocation was requested by
trial coordinators once sites had provided consent from >80% of
care coordinators and >70% of all staff for training. Research assis-
tants, statisticians and health economists who rated or analysed
primary outcomes were masked to team allocation.

Procedures

All teams received a half-day training in routine data collection.
EYE-2 teams then received 1.5 days training from the lead
researcher, the Patient and Public Involvement (PPI) lead, a
research assistant, and one or two local patients or carers. Booster
training was delivered approximately 6 monthly, initially in-
person and then online.

The EYE-2 intervention was distinct from standardised care in
providing an engagement-focused theoretical model, manualised
training, targeted approaches and psychoeducational tools, co-
produced with patients and families. The intervention was delivered
over the whole period, alongside sEIP, by lead practitioners, with
social groups provided by a combination of PPI leads, lead practi-
tioners and research assistants. The intervention addressed engage-
ment through three core therapeutic processes: (a) a motivational
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therapeutic alliance, focused on patient treatment goals; (b) broad
systemic (social) support from families, friends and peers for treat-
ment goals; and (c) psychoeducation, using the EYE-2 resources
(booklet series, website) systematically to collaboratively promote
treatment goal choices.

Teams in the comparison arm delivered a standarised stand-
alone sEIP only, comprising early detection; assertive engagement;
work with diagnostic uncertainty; positive risk-taking; person,
family and recovery focus; and NICE-recommended medication,
cognitive-behavioural, ~ family, physical and vocational
interventions."

Outcomes

The primary outcome was time to disengagement in days, from the
date of allocation to the lead practitioner to the date of last contact fol-
lowing either refusal to engage or lack of response to EIP contact for
3 consecutive months. This definition and the follow-up timeframes
of 12-26 months are widely used in engagement research.>'®'” For
participants who remained engaged at the end of follow-up or were
lost to follow-up, time to disengagement was censored. Primary
outcome (engaged, disengaged, lost to follow-up) and time to event
were double-rated by a masked research assistant and independent
clinician, using a detailed protocol and case-note data. Discrepancies
were treble-rated by a third rater to reach consensus.

Secondary outcomes were mandated by NHS England and
comprised (a) health and well-being measured by the Health
of the Nation Outcome Scales (HoNOS) total, subscale and
symptom scores;'® (b) recovery measured by the Process of
Recovery Questionnaire (QPR) total score;'® (c) subjective quality
of life and treatment satisfaction scores (DIALOG QoL and
DIALOG TS, respectively) collected by trained EIP clinicians or
research assistants at 0, 6, 12, 18 and 24 months. Only data from
0-12 months were used for this investigation. Death, unplanned
service use (days in hospital, emergency presentations, section 136
use) and number of NICE guideline interventions received were
recorded by research assistants using case-note data. Data complete-
ness and quality were enhanced through training, manuals and
monitoring. Serious adverse events were defined using standard cri-
teria as those that resulted in death, were life-threatening, required
hospital admission, or resulted in persistent or significant disability
or incapacity. Eight criteria were prespecified for relatedness to the
trial. Only events that were rated as at least possibly serious and at
least possibly related to the trial were recorded. See the protocol for
further information."?

The economic evaluation investigated the incremental costs of
mental health service contacts associated with EYE-2 compared
with sEIP, measured using case-note data which were available for
all patients. A probabilistic incremental cost-effectiveness analysis
was carried out from a mental health service perspective using
HoNOS scores to measure patient outcomes. This analysis included
intervention costs associated with EYE-2 delivery. A secondary eco-
nomic analysis investigated differences in mental health plus wider
care system costs (societal costs), as well as socio-occupational out-
comes (days in stable accommodation, employment, education and
training), based on data collected retrospectively from all consent-
ing participants at 12 months by research assistants masked to
group allocation, using the Adult Service Use Schedule, and costs
in British Pounds derived from 2021-2022 national reference
costs according to the Health Economic Analysis Plan. No discount-
ing was needed as all the analyses happened within 12 months.

For the trial process evaluation, all lead practitioners were
invited to complete a bespoke questionnaire to determine fidelity
to the EYE-2 model at early-, mid- and late-intervention time
points. A composite mean fidelity score was calculated for each
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clinician and team by averaging clinicians’ scores for use of
booklets, websites and social groups. Scores ranged from 0 (not
used) to 4 (used with 76-100% of patients). The average lead
practitioner case-load was obtained using the national EIP
triangulation tool.*'

Statistical analysis

The study was powered to detect differences corresponding to 12-
month disengagement rates of 25% v. 15% with 90% power and a
5% significance level. The 25% rate was based on 30% disengage-
ment rates of FEP patients from all service types and 24-25%
disengagement from stand-alone EIP services, including our pilot
study.”'"'>'* The 10% reduction was derived from our pilot
data.'>'*'* Simulations confirmed that ten teams per arm with
950 participants in total across 20 teams would be sufficient.
See the published protocol and SAP for assumptions and
simulations.'>"*

Analyses were performed in Stata version 17.1 or later. Baseline
characteristics were summarised overall and by arm. Intention-to-
treat principles were followed, and estimates, 95% confidence inter-
vals and P-values were reported for comparisons between arms.
Time to disengagement was known or censored for all participants
and modelled with treatment allocation, site, age at allocation to
lead practitioner and HoNOS substance misuse score at baseline
as fixed effects. The SAP specified Cox regression with a gamma-
distributed shared frailty to allow for team clustering and a permu-
tation test to obtain a true P-value.”” However, clustering was neg-
ligible, so a multivariable Cox regression without clustering or
permutation test was used. The proportional hazards assumption
was assessed using Schoenfeld residuals.

In this real-world trial, secondary routine data were mostly col-
lected outside prespecified windows of —2 to +4 weeks owing to
clinical service pressures. Data were swapped to the nearest
interim (pseudo) time point (3 or 9 months), except HoONOS data,
which were collected at baseline and included as covariates. For
QPR and DIALOG, data could be collected after the true baseline
and reassigned to the closest empty time point, so the
baseline score was included in the outcome variables and the true
baseline was assumed to be equal between groups. An interaction
between treatment allocation and time was included, but not a treat-
ment allocation main effect, which would compare outcomes at
baseline. HONOS, QPR and DIALOG were analysed using mixed-
effects linear regression analysis of all non-missing data, with site
and age at allocation to lead practitioner as fixed effects and individ-
ual as a random effect. Treatment effect was estimated at each time
point. The HoNOS analysis was adjusted for HONOS score at base-
line. Analyses of QPR and DIALOG included baseline as an add-
itional time point, owing to data collection after the true baseline,
but the treatment effect at baseline was constrained to zero.
Robust standard errors were estimated, as assumptions of normality
of residuals were not appropriate. Unobserved participant data were
assumed to be missing at random, and sensitivity analysis was used
to examine the effects of missing data by imputing 12-month out-
comes.”>*® Individual missing question items were replaced for
QPR and the DIALOG QoL domain with the relevant average
score for a participant if more than 80% of items were completed
by that participant. Missing values were not replaced for DIALOG
TS, as this comprised only three questions. Sensitivity analyses for
HoNOS, QPR and DIALOG explored the impact of (a) data col-
lected within planned time frames only; (b) HoNOS data collected
by lead practitioner only; and (c) baseline data collected before
versus after the first UK COVID-19 lockdown (23 March 2020),
with pooled estimates from each pair of models using a fixed-
effects meta-analysis.
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Subgroup analyses were conducted for the primary outcome
using interaction terms for treatment allocation with factors
hypothesised to influence implementation (average lead practi-
tioner case-load) or engagement (substance misuse, symptom sever-
ity, ethnicity, educational attainment, socioeconomic deprivation,
gender) and for secondary outcomes with factors affecting
implementation.

Multivariable Poisson regression (for nights in hospital) and
logistic regression (owing to low numbers of accident and emer-
gency department (A&E) visits) were fitted respectively with
robust standard errors. Section 136 was not modelled owing to its
rarity. We report the estimated incidence rate ratio for the treatment
effect and its 95% confidence interval and include fixed effects for
site, treatment allocation, baseline HONOS score and age.

For the economic evaluation, generalised linear models were
fitted, and cost differences were identified using a trial allocation
dummy variable. Covariate adjustments included site fixed effects
and baseline HONOS scores. Sampling error was accounted for
using probabilistic analysis implemented through boot-strap resam-
pling and repeated estimation of cost and outcome models on each
bootstrap sample replication. The distribution of jointly estimated
incremental costs and outcomes were used for the cost-effectiveness
analysis. Mean values were used as ‘best-estimates’ of cost and
outcome differences. Probabilities derived from the bootstrap distri-
bution of estimates were used to assess uncertainty around mean
estimates. Missing case-note and self-report data were assumed to
be missing-at-random and imputed through multiple imputation
methods (Supplementary information, p. 1).

Results

Eleven teams were randomised to deliver EYE-2 + sEIP, and nine to
deliver sEIP alone; 3816 patients were referred during the identifi-
cation period from 13 May 2019, and 1027 (652 EYE-2; 375 sEIP)
met eligibility criteria (Fig. 1). Forty per cent (1525 patients) were
assessed as not having FEP. However, this proportion varied
widely by team (16.6-66.1%), with acceptance rates by team
ranging from 9.5-42.5%. Twenty-one per cent of patients in each
arm were lost to follow-up, mostly owing to migration to another
mental health service (11%) or mutually agreed discharge (almost
5%). The mean age was 25 years, with more men than women,
and more White British compared with other ethnicities. Most
patients were educated to age 18 years. Participant characteristics
were relatively well balanced between trial arms (Table 1). Levels
of deprivation and ethnicity other than White were slightly
higher, whereas levels of educational attainment were slightly
lower in EYE2 +sEIP versus sEIP. Of the 272 staff in EYE-2
teams and 190 staff in sEIP teams, 204 (75%) and 132 (70%)
attended training, including 116 (85%) and 71 (82%) lead practi-
tioners (Supplementary information, p. 1).

Disengagement ratings were 85% concordant between the first
and second masked raters, with remaining cases agreed through
consensus. The median time to disengagement was 258 days.
Disengagement was lower than expected, at 16% in the EYE-2 +
sEIP and 15.7% in the sEIP group (Fig. 2 and Supplementary infor-
mation, p. 2). Multivariable Cox regression was fitted to 1005 parti-
cipants, adjusting for site, age and baseline substance use. Twenty-
two participants were excluded owing to missing baseline substance
use. The adjusted hazard ratio for EYE-2 + sEIP to sEIP alone was
1.07 (95% CI 0.76-1.49; P=0.71). The point estimate indicated a
marginally higher observed risk of earlier disengagement in the
EYE-2 + sEIP group. The confidence interval ruled out a reduction
of more than 24% in the risk of earlier disengagement in the inter-
vention arm. Sensitivity analyses (Supplementary information, p. 3)
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v ( Eligibility screening ) v

Patients screened for eligibility (n = 1478)
¢ Excluded (n = 1103)

— Assessment not completed (n = 107)
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— Aged over 35 years (n = 343)

— Aged under 14 years (n = 0)

— Post-identification exclusion (n = 11)

Patients included in cohort (n = 375)

Patients screened for eligibility (n = 2338)
e Excluded (n = 1686)

— Assessment not completed (n = 120)

— Not first-episode psychosis (1 = 883)

— Aged over 35 years (n = 661)

— Aged under 14 years (n = 1)

- Post-identification exclusion (n = 21)

Patients included in cohort (n = 652)
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Follow-up )
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Teams lost to follow-up (n = 0)

Patients lost to follow-up (n = 79)

— Withdrew (n = 0)

— Moved to mental health service outside
study (n = 35)

— Moved to mental health service in
EYE-2 and sEIP arm (n = 15)

— Death due to suicide (n = 2)

— Death due to other cause (n = 1)

— Mutually agreed discharge (n = 15)

— Moved abroad (n = 5)

— Other reason (n = 6)

Patients followed up to end or
disengagement (n = 296)

Teams lost to follow-up (n = 0)

Patients lost to follow-up (n = 137)

— Withdrew (n = 1)

- Moved to mental health service outside
study (n =77)

- Moved to mental health service in
SEIParm A (n = 4)

- Death due to suicide (n = 2)

— Death due to other cause (n = 0)

- Mutually agreed discharge (n = 33)

— Moved abroad (n = 13)

— Other reason (n =7)

Patients followed up to end or
disengagement (n = 515)

,, (

Analysis ]

A 4

Teams included in primary analysis (1 = 9)

Patients included in primary analysis
(n=375)

Teams included in primary analysis (1 = 11)

Patients included in primary analysis
(n=652)

Fig. 1 Study CONSORT diagram. SEIP, standard early intervention in psychosis; EYE-2, Early Youth Engagement.

were consistent with the primary analysis, and subgroup analyses
revealed no interactions with any factor predicted to affect
engagement.

HoNOS, QPR and DIALOG data collected within and outside
data collection windows and a visual summary example of data
reallocation are presented in the Supplementary information
(pp. 4-5). Secondary 12-month data were either collected or
unavailable owing to loss to follow-up for 79.2% of HoNOS,
49.4% of DIALOG and 50.6% of QPR data (Supplementary infor-
mation, p. 6). HONOS, QPR and DIALOG descriptive data, adjusted
coefficients (mean difference in score by arm) over time and as
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derived from models are presented in the Supplementary informa-
tion (pp. 7-12). Linear mixed-effects regression models were fitted
for HoNOS, recovery (QPR), quality of life (DIALOG QoL) and
treatment satisfaction (DIALOG TS). The adjusted coefficients
did not favour either arm for any score or timepoint (P> 0.10 for
all outcomes; Supplementary information, pp. 13-14). HoNOS
and DIALOG TS generally improved from baseline to 6 months,
whereas recovery (QPR) and DIALOG QoL improved across all
time points in both arms (Supplementary information, p. 15).
Conclusions were not robust to departures from the missing-at-
random assumption (Supplementary information, pp. 16-19).
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Table 1 Descriptive statistics of baseline participant characteristics by intervention arm and overall
SEIP only EYE-2 + SEIP Overall
Mean s.d. n  Mean s.d. n  Mean s.d. n
Age, years 24.9 55 375 252 54 652 251 5.4 1027
HONOS symptoms score at baseline (range 0 to 12) 5.6 2.4 360 5.3 2.4 615 5.4 2.4 975
Median IQR n  Median IQR n  Median IQR n
Duration of untreated psychosis (days) 77.0 320t02420 297 760 27.0t0294.0 517 770 29.0t02640 814
Indices of multiple deprivation decile 4.0 20t07.0 372 3.0 20t050 644 40 20to6.0 1016
n % n % n %
Substance use (HONOS question 3)
No problem 202 54.9 367 57.6 569 56.6
Minor problem requiring no action 41 11.1 68 10.7 109 10.8
Mild problem but definitely present 59 16.0 124 19.5 183 18.2
Moderately severe problem 55 14.9 65 10.2 120 11.9
Severe to very severe problem 1M 3.0 13 20 24 24
Total 368 100.0 637 100.0 1005 100.0
Indices of multiple deprivation decile (binary)
Low (6 t0 10) 136 36.6 167 259 303 29.8
High (1 to 5) 236 63.4 477 741 713 70.2
Total 372 100.0 644 100.0 1,016 100.0
Ethnicity
White British 165 44.4 228 355 393 387
White Irish 1 0.3 4 0.6 5 0.5
Any other White background 38 10.2 65 101 103 101
White and Black Caribbean 2 0.5 9 1.4 1" 1.1
White and Black African 6 1.6 19 3.0 25 25
Any other mixed background 17 4.6 23 3.6 40 3.9
Indian 7 1.9 1M 17 18 1.8
Pakistani 15 4.0 14 22 29 29
Bangladeshi 2 0.5 2 0.3 4 0.4
Any other Asian background 21 5.6 32 5.0 53 52
Black Caribbean 8 22 25 39 33 33
Black African 32 8.6 79 12.3 111 10.9
Any other Black background 21 5.6 81 12.6 102 10.0
Chinese 2 0.5 2 0.3 4 0.4
Any other ethnic group 15 4.0 21 33 36 35
Not stated 20 5.4 28 4.4 48 4.7
Total 372 100.0 643 100.0 1015 100.0
Ethnicity (binary)
Any white background 204 58.0 297 48.3 501 51.8
Any mixed, Black, Asian, or other background 148 42.0 318 51.7 466 482
Total 352 100.0 615 100.0 967 100.0
Gender
Male 253 67.5 400 61.3 653 63.6
Female 122 32.5 247 37.9 369 35.9
Non-binary/not specified 0 0.0 5 0.8 5 0.5
Total 375 100.0 652 100.0 1027 100.0
Education level
No educational awards received 36 131 79 16.3 115 15.2
GCSE grade A-G NVQ level 1 or 2, etc. 79 28.8 132 27.2 211 27.8
A-Level, NVQ level 3, BTEC, etc. 100 36.5 148 305 243 32.7
Undergraduate, NVQ level 4 or 5, BTEC HND, foundation 54 19.7 107 22.1 161 21.2
degree, etc.
Postgraduate (Masters), MCGI, Diploma, Doctoral, FCG, etc. 5 1.8 19 39 24 32
Total 274 100.0 485 100.0 759 100.0
SEIP, standardised early intervention in psychosis service; EYE-2, Early Youth Engagement intervention; HONOS, Health of the Nation Outcome Scales; IQR, interquartile range; MCGlI, Level 7
Diploma of Membership of the City and Guilds of London Institute; FCGI, Level 8 Fellowship of the City & Guilds of London Institute.

Sensitivity analyses for HONOS, QPR and DIALOG suggested
that findings were not affected by the COVID-19 pandemic or by
variations in timing or method of data collection. However, QPR
and DIALOG COVID-19 sensitivity analyses excluded participants
without baseline measures and so involved smaller samples than the
main analyses; in addition, dichotomising participants with baseline
assessment either side of the first lockdown date was a blunt
approach to assess the impact of COVID-19, given that 12-16
months of the EYE-2 intervention occurred during COVID-19.
Subgroup analyses revealed weak evidence that EYE-2 + sEIP per-
formed slightly less well than sEIP alone in improving recovery in
teams with low average case-loads, with no other case-load effects
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on secondary outcomes. The difference in QPR score between
arms in the low compared with the high average case-load group
was —3.53 (95% CI —7.00 to —0.55, P = 0.046); this was a small dif-
ference and the opposite of the anticipated effects for both EYE-2
and lower case-load, which are expected to aid clinicians to
promote recovery, so it may have been a chance observation.
Visual summaries of primary and secondary analyses are included
in the Supplementary information (pp. 20-21).

In terms of service use, 42% of the sample had at least one hos-
pital admission, 20% had at least one A&E visit and 4% had section
136 use. Proportions were similar across arms, although
the median number of nights in hospital for people who were
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Fig. 2 Kaplan—-Meier plot of time to disengagement (in days) by intervention arm with 95% confidence intervals. SEIP, standard early

intervention in psychosis service; EYE-2, Early Youth Engagement intervention.

admitted was lower in the EYE-2 (26 nights) arm compared with
sEIP (33 nights) (Supplementary information, p. 22). Models were
fitted to 866 participants, adjusting for site, age and substance use:
161 participants were excluded owing to missing nights in hospital
and A&E outcomes (1 = 139), substance use at baseline (n=17) or
both (n=5). The robust Poisson regression model for number of
nights in hospital revealed a slightly lower incidence rate ratio for
EYE-2 + sEIP, but there was insufficient evidence of any difference
between arms (adjusted incidence rate ratio for EYE-2 + sEIP versus
sEIP: 0.83 (95% CI 0.61-1.13, P=0.23)). According to the logistic
regression model for A&E visits (N=174 with >1 visit versus
709 with no A&E visit), the odds of at least one A&E visit were
slightly lower in the EYE-2 arm, but there was insufficient evidence
of any difference between arms (adjusted odds ratio for EYE-2 +
sEIP versus sEIP: 0.81 (95% CI 0.57-1.17, P = 0.26)). Four patients
(0.4%) died during the 12 months: three (0.8%) in the sEIP arm
(two by suicide) and one (by suicide; 0.2%) in the EYE-2 arm, and
one person died by suicide in the EYE-2 arm after 12 months. The
median number of NICE-recommended interventions received per
participant was five in each arm (Supplementary information,
p. 23). Medication, physical health assessments, care planning, and
vocational and family support were most common, followed by cog-
nitive-behavioural therapy. The low proportions of patients in receipt
of some interventions may have reflected delivery during COVID-19
and in the first 12 months of service use.

For the economic evaluation, descriptive cost data and adjusted
differences in mental health service costs are presented in the
Supplementary information (pp. 24-26). Mean costs were estimated
to be £1280 lower for unplanned mental health service contacts
(95% CI —£4126 to -£1566) and £25 lower for planned contacts
(95% CI —£173 to £122) for EYE-2 participants. The average total
cost of all contacts (planned and unplanned) was £788 lower in
the EYE-2 arm (95% CI —£3571 to £1994). The probability that

these costs were higher in the EYE-2 arm was 28.8%. For the
cost-effectiveness analysis, adjusted differences in HONOS scores
were ‘inverted’ so that positive differences indicated a better
mental health state for intervention participants. The differences
in mean values for cost (—£788) and outcome (0.13 on HoNOS)
point to EYE-2 ‘dominating’ usual care (lower cost, superior
outcome) (Supplementary information, p. 27). There was uncer-
tainty in this finding, with 43.4% probability of EYE-2 dominance,
14.1% probability of usual care dominance, 27.8% probability of
lower total cost but poorer clinical outcome with EYE-2, and
14.7% probability of better clinical outcomes but higher cost
with EYE-2. Societal and socio-occupational data were collected
from 232 consenting participants: 456 did not consent, and
339 were lost to follow-up or not approached. Consent rates
were proportionate to the sample size in each arm. The subsample
interviewed had a similar mean age (25.4 years) and baseline
HoNOS score (5.6) but a higher proportion of White ethnicity
(59.7%) and fewer males (59.5%) compared with the whole
sample. The expected total societal cost per participant was £526
lower for EYE-2, with a 43% probability of this outcome
(Supplementary information, p. 28). The EYE-2 intervention was
associated with, on average, 5.73 more days in stable independent
accommodation, 7.56 more days in employment, and 30 more
days in education and training, with probabilities ranging from
77% to 99% (Table 2).

High fidelity to the EYE-2 intervention was expected, with clini-
cians using resources with at least 75% of their patients, represented
by a score of 3 or above. However, median scores of 2-2.3 out of
4 revealed moderate fidelity, with clinicians using EYE-2 resources
with approximately half their EYE-2 patients. Only 64% (7/11) of
teams reported scores of 3 or more, and fidelity decreased
from early to late intervention in most (83%) teams; this was linked
to challenges during COVID-19 (Supplementary information, p. 29).

Table 2 Socio-occupational outcomes: adjusted differences

days (expected value)

Stable independent living arrangements 573
Paid and unpaid employment 7.56
Education and training 27.59

a. All models based on imputed data samples (using multiple imputation methods).

Adjusted difference in mean

Probability mean days higher
for intervention participants

95% Cl (%) Ne
-1.79t0 13.25 98 232
—35.64 10 50.76 77 232
1.52 t0 53.68 99 232
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No serious adverse events were recorded that were at least
possibly related to the trial.

Discussion

We found no evidence for superiority of EYE-2 + sEIP over sEIP
with respect to time to disengagement over 12-26 months or sec-
ondary mental health outcomes: 15.9% of patients disengaged
across arms. The economic evaluation indicated lower mental
healthcare costs linked to shorter admissions, slightly lower societal
costs, and more days in education, training, employment and stable
accommodation with EYE-2. The impacts on unplanned crisis care
and socio-occupational outcomes were consistent with the focus of
EYE-2 on engagement in crises and to support goals. The findings
for societal and socio-occupational outcomes must be viewed cau-
tiously as only 22% consented to provide data.

The lack of intervention effects on outcomes may have resulted
from low overall disengagement rates, consistent with our own
recent meta-analysis”’ and possibly resulting from high-quality
stand-alone service delivery, improved NHS England standards® and
increased stringency in EIP acceptance criteria. Implementation
was also substantially affected by COVID-19. Social engagement
stopped entirely, before restarting in a limited online format;
goal-focused therapeutic alliance was affected by restrictions on
socio-occupational activities, online consultations and personal
protective equipment; and psychoeducation was hampered by
an inability to access resources, although this was partially amelio-
rated by use of the EYE-2 website (Supplementary information,
p. 31). Only those seen face to face in crisis and those who
engaged effectively online potentially received the intervention
as planned.

This is the largest study to date to investigate disengagement
from EIP services, the only evaluation of an intervention to
reduce disengagement, and the largest longitudinal cohort of EIP
patients in more than a decade. The whole-population cohort com-
prised all new FEP patients from 20 EIP teams across five represen-
tative NHS sites (nine trusts) in England (Supplementary
information, p. 31), comprising approximately 10% of new FEP
patients in England in this period. The sample was similar in size
and demographics to the national EDEN sample, but it comprised
a whole population and had higher representation of minority
ethnic populations (48.2% v. 27%).28 We found improvements in
mental health, well-being, social function and treatment satisfaction
in the first 6 months, as well as continuous improvement, consistent
with recovery models, in recovery and subjective quality of life over
12 months, in both the EYE-2 and sEIP teams. Hence, stand-alone
EIP services achieve positive outcomes and low disengagement but
may be more cost-effective and have better societal and socio-
occupational outcomes, with an added engagement approach.

EIP team acceptance rates were very low (9.5%) in some services
owing to stringent exclusion of specific diagnoses and early non-
engagers; 40% of patients did not meet service inclusion criteria,
40% had an in-patient admission at or within 12 months of accept-
ance, and 5% were discharged by mutual agreement. These figures
are concerning, as patients with initial non-engagement, other diag-
nostic comorbidities and early discharge may present later with
greater severity or as in-patient admissions.”® Just over 12%
migrated across (10.9%) or out of the country (1.8%), many return-
ing home after onset, raising the possibility that migration and iso-
lation from supportive social networks contribute to onset of
psychosis in young people, even within the UK.>® We should con-
sider how best to support young people who do not engage from
the outset, are isolated, present with psychosis in the context of
mood disorders or request early discharge.
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Limitations

Although the real-world pragmatic trial design is a strength in terms
of generalisability, limitations included missing routine secondary
data and modest implementation, affected by COVID-19.
Secondary data completion was nevertheless higher owing to the
whole-population sample compared with the previous largest
cohort, in which only 49% of patients consented to provide data.*®

Summary

This is the largest real-world whole-population investigation of disen-
gagement, effectiveness and cost-effectiveness in EIP services and the
first to evaluate a disengagement-focused intervention. The EYE-2
intervention is a low-cost therapeutic model with psychoeducational
resources, co-produced with patients, carers and clinicians, that is
safe, well liked and easy to use to engage new patients. We found
no evidence that the EYE-2 intervention is superior to stand-alone
sEIP services in improving time to disengagement or secondary
mental health outcomes, but disengagement was low overall. The
EYE-2 intervention added to sEIP services may be more cost-effective
with better societal and socio-occupational outcomes, but the find-
ings for the latter outcomes should be viewed cautiously owing to
low sample sizes. Study outcomes may be specific to stand-alone ser-
vices adhering to an EIP model. New services internationally and
those looking to reconfigure should consider carefully the potential
impact of non-standard EIP models on disengagement, health, and
societal and cost outcomes. Future research should investigate core
components that maximise engagement across EIP models, and in
target populations at greatest risk for disengagement, presenting in
crisis and with socio-occupational goals.
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Data availability

Fully anonymised data will be available from K.G. upon reasonable request, subject to submis-
sion and approval of a research proposal and review and contract with Sussex Partnership NHS
Foundation Trust, following the publication of all results of this study. Owing to the personal
nature of case note data pertaining to engagement or disengagement, these data will only
be made available in a suitable abbreviated form to ensure anonymity. Analytic code will be
available from C.J., S.B., R.H. and A.H. upon reasonable request. Trial materials can be obtained
from K.G. on reasonable request. Intervention resources are also available at www.likemind.
nhs.uk.
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