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Objective: Duration of Untreated Psychosis (DUP) re-
mains unacceptably long and limits effectiveness of
care. To determine whether an early detection campaign
(“Mindmap”) can reduce DUP in a US community set-
ting. Methods: In this nonrandomized controlled trial,
Mindmap targeted the catchment of one specialty first-
episode service or FES (STEP, Greater New Haven) from
2015 to 2019, while usual detection efforts continued at a
control FES (PREP, Greater Boston). Mindmap targeted
diverse sources of delay through mass & social media mes-
saging, professional outreach & detailing, and rapid en-
rollment of referrals. Both FES recruited 16-35 years old
with psychosis onset <3 years. Outcome measures included
DUP-Total (onset of psychosis to FES enrollment), DUP-
Demand (onset of psychosis to first antipsychotic medi-
cation), and DUP-Supply (first antipsychotic medication
to FES enrollment). Results: 171 subjects were recruited
at STEP and 75 at PREP. Mindmap was associated with
an increase in the number of referrals and in efficiency of
engagement at STEP. Pre-campaign DUP (2014-2015)
was equivalent, while Mindmap was associated with DUP
reductions at STEP but not PREP. D UP-Total fell signif-
icantly in both the first and the second quartile (11.5 and
58.5 days reduction per campaign year, respectively). DUP-
Demand and DUP-Supply fell in the third quartiles only
(46.3 and 70.3 days reduction per campaign year, respec-
tively). No reductions were detectable across all quartiles
at PREP, but between site comparisons were not signifi-
cant. Conclusions: This is the first controlled demonstration

of community DUP reduction in the US, and can inform
future early detection efforts across diverse settings.

Key words: early detection (ED)/early intervention
services (EIS)/first-episode psychosis (FEP)/first-
episode services (FES)/population health/pathways to
care/schizophrenia/coordinated specialty care (CSC)

Introduction

The interval between psychosis onset and treatment, or
the Duration of Untreated Psychosis (DUP), is marked
by severe distress,! aversive pathways to care,? increased
risks for suicide,? aggression,* and criminal justice involve-
ment.’ Longer DUP is associated with poorer outcomes
across healthcare systems, despite variability in definition
and measurement.®?

Prior efforts to reduce DUP, or early detection (ED),
have delivered mixed results.>!® Possible causes of prior
failures to demonstrate significant effects include prema-
ture termination of campaigns, or interventions that were
either too narrowly or inaccurately targeted at posited
sources of delay. In contrast, the pioneering Scandinavian
Treatment and Intervention in Psychosis (TIPS) campaign
reduced DUP across two healthcare sectors in compar-
ison to two control sectors (median 5 vs. 16 weeks).!! TIPS
combined a broad public education campaign with spe-
cific teams that rapidly assessed and connected referrals
to clinical services. DUP reduction was associated with
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improvements in distress, symptom severity!'! and suicid-
ality at enrollment,'> negative symptoms 5 years later,!*
and recovery (31 vs. 15%) 10 years later.'* Notably, an un-
anticipated interruption of the campaign for over a year,
delivered a natural experiment wherein DUP decayed to-
ward control levels."> A subsequent effort in Singapore
used a similarly multifocal campaign to successfully re-
duce DUP, albeit compared to a historical control.'®

Significant differences in population characteristics
and healthcare delivery, and subsequent changes in the
media environment, limit simple extrapolation of these
successful interventions to current US settings. Also, the
maturation of an international evidence base for specialty
team-based first-episode services (FES),"” along with
concerns that prolonged DUP could reduce their effec-
tiveness,'® highlights the need for an updated approach.
Effective ED when combined with such FES can target
the “critical period” or the 3-5 years after psychosis
onset wherein the majority of functional losses accrue!’
to deliver population-based early intervention services to
better target long term morbidity in Schizophrenia.?

Review of historical data from our FES?'?> suggested
several missed opportunities during the pathway to care,
including suicide attempts, police interactions, and in-
voluntary admissions.?! Also, the myriad routes taken
to our clinics, involving multiple community members,
motivated a multi-pronged and regionally tailored ED
intervention.

The guiding question for this study was: Can an early
detection campaign reduce DUP across a US com-
munity? We hypothesized that DUP would be reduced
for enrollees at the FES serving the geographic catchment
targeted by an ED campaign, but remain unchanged for
enrollees at a control FES where usual detection would
continue.

Methods

This nonrandomized controlled study measured DUP
for consecutive admissions to two equivalent FESs
located in Boston, Massachusetts (PREP) and New
Haven, Connecticut (STEP) for 1 year before (Feb 1,
2014-Jan 31, 2015), and during a 4-year (Feb 1, 2015—
Jan 31, 2019) early detection campaign (titled Mindmap)
targeting STEP’s catchment. A study protocol detailing
the design and analytic approach was published prior
to implementation.?* All data was collected prior to the
onset of the COVID-19 pandemic. Per oversight by
Yale & Beth Israel Deaconess Human Investigations
Committees, all subjects provided written informed con-
sent after receiving a complete description of the study.

Setting and Choice of Control Site

The two FESs shared important structures, processes, and
cultures of care. Both STEP (New Haven, Connecticut)
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and PREP (Boston, Massachusetts) operate within public-
academic collaborations between the respective State
Mental Health Agencies and University Departments of
Psychiatry?>* with a mission to serve early course psychosis
patients regardless of health insurance or legal status.
Also, both US states had, several years prior to this study,
enacted equivalent and progressive expansions of publicly
funded healthcare.®® Finally, cach FES shared leadership
and intake procedures with affiliated prodrome or clin-
ical high-risk (CHR) programs. STEP’s target catchment
comprised 10 towns (population ~400,000) within Greater
New Haven, while PREP served a comparable popula-
tion within metropolitan Boston. While Connecticut and
Massachusetts share a border, the two FESs were distinct
from a campaign perspective i.e., no overlaps in referral
networks, or in regional media markets.

Design of the Early Detection Campaign (“Mindmap”)

Conceptual Model.  Pathways to care were envisioned
across two successive phases of delay. The time from
onset of psychosis to first use of antipsychotic medi-
cation defined the “Demand” side of the pathway. This
can include one or more of several overlapping and
modifiable, sources of delay e.g., in the identification or
appropriate attribution (by patients or family members)
of unusual experiences or behaviors to illness, acknowl-
edgment of the need for care, initiation of help-seeking,
or recognition of psychosis by a clinician. The date of
first antipsychotic medication serves as a reliable proxy
for identification of psychosis by a healthcare profes-
sional, and thus the end of the Demand side. This is
usually followed by further delays within the health-
care system e.g., in referral to, and eventual enrollment
in the local FES, that comprise the “Supply” side of
overall DUP.

Mindmap targeted both demand and supply side source
of delay, was deliberately agnostic in its prior weighting
of each as a source of delay, and used a social-ecological
model?’ to continuously adapt campaign tactics to the
responsiveness of all relevant stakeholders involved in
patients’ pathways to care. These were categorized into
separate sectors or groups®* (e.g. potential patients,
their peers and family members, community and clin-
ical agencies, clergy, colleges and high schools, judicial
system, local government) for whom targeted messaging
was developed, even as they were viewed as members of
a putative regional network that could collaborate with
each other and STEP to transform local pathways to
care.” A young person’s entry into care was expected to
involve several, and sometimes repetitive, contacts across
this network. In contrast to linear models of behavior
change that require some level of illness awareness within
a patient for successful help-seeking,? these contacts were
valued as offering multiple and diverse opportunities
to connect ambivalent or even unwilling individuals to



STEP (“no wrong door”). The clinic in turn aimed to re-
spond in a rapid, proactive, and persistent manner to fa-
cilitate admission.

Intervention.  Three components were integrated under
a common brand (“Mindmap”) with a unified call to
action (referral phone number) and implemented over
4 years (Feb 1, 2015-Jan 31, 2019). While detailed sepa-
rately,* key elements are summarized below:

Public Education Messaging was developed for lay
and professional audiences in consultation with a mar-
keting firm. These were channeled via multiple social
and mass media channels (newspaper, transit and cinema
advertisements, postcards, billboards) (Supplementary
figures SF1 and SF2). Signs and symptoms of psychosis
were accompanied by simple, visually attractive text and
graphics targeting the information needs of previously
identified stakeholder groups, and linked to a campaign
website with continuously refreshed content. A variety
of social media channels (Facebook, Twitter, YouTube,
Instagram, Reddit, LinkedIn) were used to tailor mes-
saging to specific groups (e.g. to college students at
freshman orientation) (Supplementary videos SV1-SV3).
A variety of social media metrics, including passive
impressions and interactions with campaign messaging
(e.g. clicking or sharing) were monitored to assess reach,
and continuously refine messaging.

Outreach & Detailing ~ Mindmap hosted (e.g. informa-
tional dinners with invitations to all stakeholders at local
restaurants) and participated (e.g. information booth at
Annual Road Race) in community events as part of a
general effort to raise awareness of the campaign. These
were followed by detailing of specific contacts made via
visits to workplaces and ongoing phone and email con-
tact. This aimed to build and sustain referral relationships
in an expanding local network that was monitored for
broad inclusion of stakeholder groups within and out-
side the healthcare sector. Specific giveaway materials
with consistent campaign messaging were tailored to
these groups (e.g. tear-off information sheets requested
by police officers).

Rapid Access to STEP (RAS) A single referral number
attached to a mobile phone was set up with an expected
response time of one day. All queries were reviewed
weekly by a team consisting of the outreach coordinator,
FES clinical lead, and program director. An explicit
quality improvement framework was used to review in-
formative outliers and implement process improvements
to limit all sources of delay between the first call and
enrollment into STEP, with a performance standard of
<1 week. Also, noneligible calls were reviewed to inform
refinements in messaging across the other two campaign
components.

DUP Reduction in the US

Eligibility Criteria and Intake Procedures

Inclusion criteria were made simple to limit referral delay,
focus on early course illness, and remain consistent with
historical practice at both FESs: all individuals within
three years of psychosis onset, between 16-35 years of
age, and living in the target catchment were offered care.
We excluded those with psychosis secondary to a previ-
ously established medical illness, affective or substance
use disorder, and those unable to communicate in English
or provide meaningful informed consent (due to cogni-
tive limitations or pre-trial mandates for treatment). We
also excluded from this study (but not from FES care)
individuals with new onset psychosis who were already
in care at an affiliated CHR program prior to February
2014.

Measuring DUP & Pathways to Care

The Structured Interview for Psychosis-risk Syndromes
(SIPS, version 5.3)* was used to confirm and date tran-
sition to psychosis, defined as meeting the Presence of
Psychotic Syndrome (POPS) criteria i.e., at least 6 in se-
verity on scales P1-P5 of SIPS, with at least one of these
symptoms occurring over a period of one month for at
least one hour per day at a minimum average frequency
of 4 days per week, or leading to serious disorganiza-
tion or dangerousness. The POPS date was determined
with input from all available stakeholders in the pathway
to care, identified within a structured questionnaire.”
A modified Pathways to Care instrument® was used to
track each help-seeking episode, beginning with the onset
of psychotic symptoms and concluding upon arrival to
the FES (STEP or PREP). A medication questionnaire
was used to date first use of an antipsychotic medica-
tion for psychosis (i.e. excluding off-label uses). The date
of enrollment to STEP/PREP defined the beginning of
FES care.

These data were used to generate three measures of
DUP consistent with the design: DUP-Demand (onset
of psychosis to first antipsychotic), DUP-Supply (first
antipsychotic to enrollment in FES), and DUP-Total
(onset of psychosis to enrollment in FES). For those
patients entering FES without prior antipsychotic expo-
sure, D UP-Supply was set to zero, and D UP-Demand and
DUP-Total were identical.

Weekly calls with staff across both sites included struc-
tured presentations of each enrolled case with consen-
sual confidence ratings of DUP (High, Medium, or Low)
based on a rubric that considered the quality of informa-
tion from the patient and collateral sources. At least one
investigator from each site was present on all calls, and
ambiguity or disagreements were resolved by case review
after one month to allow time for additional collateral
and/or better information from a more symptomatically
stable patient.
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Other Measures & Procedures

A detailed questionnaire adapted from prior studies (21)
was used to assess for demographic variables and socioec-
onomic class. Modified CONSORT flow sheets were used
to monitor all calls to each FES with usable contact in-
formation (Inquiries), from which potential subjects were
contacted (Assessed for eligibility), followed by detailed
tracking of those who were either Excluded, Eligible but
refused participation, Lost to enrollment before eligibility
could be confirmed, or Enrolled. When one exclusionary
criterion was met, not all other criteria could be consist-
ently captured, resulting in overlapping counts within
this category (Supplementary tables S1-S3). Annual re-
view of outreach activities at the control site was used to
confirm usual detection.

Statistical Analysis

A detailed protocol including planned analyses was
published prior to initiation of the campaign.? Descriptive
statistics such as mean and standard deviation, median,
IQR and range, frequency, and percentage were used
to summarize patients’ characteristics by site, pre- and
postcampaign. It is well-known that DUP distributions
are right-skewed. Therefore, two-way analysis of vari-
ance (two-way ANOVA) using log-transformed data was
planned. However, we conceptualized this skewness as
indicating heterogeneous underlying causes of treatment
delay across the DUP distribution that would not be ad-
equately captured by statistical models based on mean
estimates. Consistent with this a priori expectation of
differential impact across the DUP distribution, we ap-
plied quantile regression (QR) to parse campaign effects
over time and across the full range of DUP. QR does not
rely on a normality assumption, and thus provides more
accurate estimates in samples with extreme outliers.*
Also, QR examines effects on conditional quantiles in-
stead of conditional means, allowing evaluation of varied
impact of ED across DUP distributions. We simulated?!
and validated this in an independent sample from TIPS.*
Significance levels were set at P < .05 (two-sided). SAS
9.4 (Cary, NC) was used to conduct all analyses.

Results
Subject Flow

There was a progressive yearly increase in community re-
sponsiveness to the campaign. This included increases in
digital impressions (totaling >4 million), activity within
multiple social media messaging threads (Facebook,
Twitter, YouTube), and traffic to the campaign website,
with >35,000 visits attributed to unique digital users
within STEP’s geographic catchment. This was reflected
in escalating inquiries to the referral phone line, from a
pre-campaign baseline of 101 to an average of 314 per
year, with completed eligibility assessments increasing
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from 98 to 263 per year during the campaign years. At
PREP both inquiries (97 vs. 108 per year) and assessments
(25 vs. 30 per year) continued at a steady pace across the
baseline and campaign years [Supplementary tables S1—
S3]. There were also significant differences across sites in
terms of efficiency in enrollment. During the campaign
years at STEP, fewer patients were lost to enrollment
(5/1050 or 0.5% vs. 22/119 or 18.5% at PREP), and of
those confirmed to be eligible, fewer declined partici-
pation (16/163 or 9.8% vs. 13/75 or 17% at PREP). The
estimated DUP-Total for those who declined did not
differ from other enrollees at STEP (median 242.5 days,
P = .56) or at PREP (median 347 days, P = .84). A signifi-
cant proportion of ineligible calls fielded by STEP during
the campaign (322/822 or 37%) were inquiries about be-
havioral health services for individuals without a psy-
chotic disorder.

Enrolled Sample

STEP and PREP recruited samples that were comparable,
diverse, and reflective of local demography (table 1).
Overall, these were young (mean age 22.2 years, SD 3.5)
and predominantly male (71%) patients. A significant pro-
portion identified as first-generation immigrants (17%).

Duration of Untreated Psychosis

Patients enrolled via usual detection pathways at
STEP and PREP suffered comparable delay during

Table 1. Characteristic of enrollees to FES (2014-2019)

STEP PREP®
(n=171) (n=15) P value
Age, Mean (SD) in years 22.5(3.8) 21.8 (2.8) 15
Gender 77
Male 120 (70.2%) 54 (72.0%)
Female 51(29.8%) 21 (28.0%)
First language 33
English 138 (80.7%) 56 (74.7%)
Spanish 15 (8.8%) 6 (8.0%)
Other 18 (10.5%) 13(17.3%)
Race 22
White 58 (33.9%) 21 (28.0%)
Black 76 (44.4%) 34 (45.3%)
Interracial 27 (15.8%) 10 (13.3%)
Other 10 (5.8%) 10 (13.3%)
Hispanic/Latino 12
NO 138 (80.7%) 62 (82.7%)
YES 33 (19.3%) 13 (17.3%)
Born in USA .07
NO 25 (14.6%) 18 (24.0%)
YES 146 (85.4%) 57 (76.0%)
Education
Years of education 12.6 (2.0) 12.5(1.8) .62
(M+/- SD)
Grade school 144 (84.2%) 66 (88.0%) .44

College and above 27 (15.8%) 9 (12.0%)



http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgab057#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgab057#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgab057#supplementary-data

DUP Reduction in the US

Table 2. DUP (days) for patients enrolled in FES (STEP & PREP) before (2014-2015) and during (2015-2019) early detection campaign

(Mindmap)
STEP PREP
2014-2015 2015-2019
(pre-Mindmap) (Mindmap) 2014-2015 2015-2019
N=24 N=147 N=12 N=63
DUP-Demand Mean (SD) 173.5(177.2) 145.3 (234.0) 204.1 (211.4) 186.4 (236.7)
Median (Q1,Q3) 98.5(19.5, 329.0) 48.0 (14.0, 183.0) 127.0 (46.5, 317.5) 81.0(17.0, 291.0)
Range 0-700 0-1153 1-701 1-938
DUP-Supply Mean (SD) 153.0 (218.7) 138.7 (242.2) 180.8 (175.5) 297.8 (312.6)
Median (Q1, Q3) 29.5(13.5, 246.0) 20.0 (9.0, 133.0) 152.0 (39.0, 234.5) 149.0 (65.0, 458.0)
Range 0-726 0-1106 0-521 0-1290
DUP-Total Mean (SD) 326.5 (303.4) 284.1 (301.6) 384.9 (255.4) 484.2 (346.6)
Median (Q1, Q3) 311.5(59.0, 492.5) 149.0 (50.0, 457.0) 324.5(224.5, 526.5) 430.0 (162.0,709.0)
Range 8-1060 2-1189% 19-917 13-14167

f0-1087 (PREP) and 0-1094 (STEP) after excluding those with DUP-Total > 3 years.
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Fig. 1. Change in DUP-Total over time at Intervention (STEP, left panel) and Control (PREP, right panel) site.

the pre-campaign year (table 2). As expected, the DUP
distributions were skewed, but equivalent at both sites
(median DUP-Total 311.5 days, IQR: 59-492.5 at STEP
vs. 324.5 days, IQR: 224.5-526.5 at PREP, P = .50).
Two-way ANOVA wusing log-transformed DUP
detected neither a significant site by campaign interaction,
nor main effects of site or campaign (P values of inter-
action: 0.60, 0.23, 0.39, for DUP-Demand, DUP-Supply,
and DUP-Total respectively). Planned QR analysis re-
vealed campaign associated downward temporal trends
across the distribution for all three measures of delay. At
STEP, reductions in DUP-Total met conventional signif-
icance (P < .05) in both the first quartile (Q1, 11.5 days
reduction per campaign year) and second quartile (Q2,
58.5 days reduction per campaign year), but not in the
third quartile of the distribution (Q3, 61.6 days reduction

per campaign year, P = .16) (figure 1). Reductions in
DUP-Demand (46.3 days reduction per campaign year)
(figure 2), and DUP-Supply (70.3 days reduction per
campaign year) (figure 3) were both significant in Q3. No
reductions were detectable across all quartiles at the con-
trol (PREP) site. Of note, quantiles are based on ranking
of data. This means that although for any individual sub-
ject DUP-Total=DUP-Demand + DUP-Supply, groups
of subjects in the same quartile for DUP-Total are not
necessarily ranked in the same order for DUP-Demand
or DUP-Supply. For example, subjects ranked within Q3
of DUP-Total may include those with a shortened DUP-
Demand and lengthened DUP-Supply or, conversely
others with a lengthened DUP-Demand and shortened
DUP-Supply. This explains why the significant reductions
observed in Q3 of both DUP-Demand and D UP-Supply
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Fit by Quantile Level for DUP-Demand
With 95% Confidence Limits
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Fig. 2. Change in DUP-Demand over time at Intervention (STEP, left panel) and Control (PREP, right panel) site.
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Fig. 3. Change in DUP-Supply over time at Intervention (STEP, left panel) and Control (PREP, right panel) site.

at STEP are compatible with a nonsignificant decrease in
Q3 of DUP-Total.

DUP Confidence ratings were available for all except one
subject, only 18 of 245 were of low confidence, and equally
infrequent at both sites. When these low confidence DUP
estimates were excluded from the analysis, DUP-Total
reductions at STEP acquired significance in Q3 (73.5 days,
P = .046) with all other improvements preserved. Six
subjects (3 at each site) were determined after enrollment
to have DUP-Total beyond the exclusion criteria of 3 years
(ranging from 1106 to 1416 days). Their data was retained
within the intention to analyze all enrolled subjects, but
re-analysis after exclusion did not meaningfully change the
magnitude or significance of the results.
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Discussion

Mindmap progressively reduced the Duration of
Untreated Psychosis in a US community. While there
were temporal trends of reduction across all quartiles
of the DUP distribution at the early detection site, sta-
tistically significant reductions could be quantified in
specific quartiles over the 4-year campaign. Time from
psychosis onset to enrollment at STEP (DUP-Total)
fell by 11.5 days per campaign year for the first quar-
tile, and by almost two months (58.5 days) per cam-
paign year for the second quartile (median). The time
from psychosis onset to first antipsychotic prescrip-
tion (DUP-Demand) was reduced in the third quartile
by 46 days per campaign year, while subsequent delay



to enrollment at STEP (DUP-Supply) progressively
fell in the third quartile by 70 days per campaign year.
These reductions confirmed that the campaign modi-
fied sources of delay both prior to and after identifi-
cation of psychosis by a healthcare provider, and the
differentiated effect across the care pathway validated
the multi-focal design of Mindmap. No contempora-
neous changes in DUP were detected at the control site.
Given skewed DUP distributions, central measures can
mislead, but for ease of comparison to other studies,
while DUP-Total was comparable across both sites at
baseline, it fell at the ED site from a median of 312 to
149 days (44.5 to 21 weeks or 10 to 5 months).

In terms of comparisons to equivalent studies, TIPS
is the only other initiative that has successfully reduced
community DUP with a contemporaneous control. At
the end of TIPS’s 3-year campaign, the two ED sectors
reported a third of delay in the non-ED sectors (median 5
vs. 16 weeks in control sectors).!! The equivalent results for
this study are relatively similar with DUP-Total at STEP
(median 21 vs. 61 weeks at PREP), albeit with longer ab-
solute delays. TIPS did not exclude for DUP >3 years and
was thus able to demonstrate a larger magnitude of re-
duction in the third quartile (41 weeks), but a comparable
reduction in the second quartile (11 weeks).?> The largest
US FES sample (with usual detection) reported a median
DUP of 74 weeks?** which is longer but comparable to our
control site median DUP-Total of 61 weeks.

A significant caveat is related to differential enrollment
across the two sites. Mindmap led to a three-fold increase
in referrals and a “stickier” front door at STEP i.e., both
fewer referrals lost before eligibility could be confirmed,
and fewer refusals amongst those eligible for FES. In con-
trast, losses to enrollment at the control site, while illustra-
tive of another disadvantage of usual detection, resulted in
underpowered between site comparisons for DUP.

Several sources of both systematic error (i.e. biases
in design and confounding variables) and random error
were considered in this test of ED.* Could unknown
stochastic changes impacting healthcare access better
explain the observed reduction in DUP (rather than the
campaign)? This is unlikely given a meaningfully similar
and contemporaneous control (PREP) site wherein DUP
remained stable and comparable to historical levels, and
progressive reductions at STEP over 4 years (as would be
expected for a campaign that expands its reach across a
local network). Did Mindmap simply divert newer onset
cases to STEP rather than reduce true community DUP?
If so, DUP would have risen at other regional providers
during the campaign (even as it fell at STEP): unfortu-
nately, we were unable to gain access to DUP data from
such “sentinel” sites as planned.”* However, several
factors make such sampling bias unlikely. STEP was an
established regional clearinghouse for referrals for almost
a decade prior to the campaign, and during Mindmap
fielded inquiries from an expanding variety of referral

DUP Reduction in the US

sources, with a persistently wide range of DUP, making
the recruited sample likely more, not less representative
of recent onset psychosis in the target catchment.

The retrospective dating of psychosis onset is inescap-
ably fraught with limitations of memory (in patients and
caregivers) and medical records. However, the use of the
SIPS with the Pathways to Care scale allowed systematic
and longitudinal assessments that began with the onset
of prodromal symptoms and ended with enrollment at
an FES, and identified caregivers and stakeholders along
the care pathway who were valuable sources of collateral
information. This approach resulted in very few low con-
fidence DUP assessments across both sites (7%), and ex-
clusion of these cases did not impact the overall results.
Notably, the use of the SIPS offers several advantages.
Explicit operationalization of a threshold for psychosis (via
POPS criteria) supports reliable (i) dating of DUP and (ii)
delineation from CHR, allowing analysis of the impact of
DUP reduction on subsequent outcomes that is less con-
founded by inclusion of prodromal samples. Also, (iii) the
dating of prodromal states in those with established psy-
chosis, can provide useful information, such as on distinct
help-seeking profiles, that can inform refinements in future
ED campaigns.? Also, we validated these conversion criteria
in a separate CHR sample who, after meeting POPS conver-
sion to psychosis criteria, looked very similar to a matched
FES sample in terms of illness severity one year later.?

Other notable design features included the exclusion of
subjects from this analysis who had already been recruited
by local CHR clinics prior to this study, to avoid a source
of sampling bias (i.e. including DUP = O subjects who had
not been recruited by the FESs). Finally, the use of quantile
regression allowed for more granular analyses of campaign
effects across the entire DUP distribution, and over time.

We restricted eligibility to those with psychosis onset
within the prior 3 years for pragmatic and conceptual
reasons. First, we needed to optimize the impact of our
FES with limited capacity on reducing access delays
across a large target population. Second, prior observa-
tional data suggest that the first 3—5 years after psychosis
onset is a “critical period” wherein much of eventual
functional decline occurs, and during which assertive
treatment models may have the most impact.’ Indeed,
this has served as an organizing premise for early in-
tervention services worldwide.’” However, this strategy
comes with clear disadvantages. There is no evidence
of a threshold DUP beyond which FES lose their ad-
ditional value, and it is thus possible that some patients
were denied this benefit. However, various analyses have
suggested diminishing returns for specialized care as
DUP increases.'®**3 Nevertheless, more generous funding
models for FES could allow wider inclusion with the em-
pirically driven adjustments to illness duration over time.

Are these results generalizable? Both STEP and PREP
are academically affiliated FES with longstanding early
intervention services but are integrated within 2 of 50

Page 7 of 10



V. H. Srihari et al

nationwide State Mental Health Agencies that have his-
torically served the majority of individuals with chronic,
serious mental illness in the US* and as such provide a
nationally relevant platform for early intervention serv-
ices.” However, as public-sector services, both PREP and
STEP could sustain outreach and extended engagement
efforts with prospective patients, and these are activities
that are unbillable and therefore fiscally disincentivized in
most healthcare organizations. Also, the catchments were
predominantly urban and suburban with pathways that
may not reflect the realities of many rural communities.

Are these results sustainable? The temporal trends of
progressive reduction of DUP suggest that prolonga-
tion of the campaign would have further reduced DUP.
Ongoing assessments of postcampaign admissions at
STEP will permit future analysis of the durability of
Mindmap’s impact on both the demand and supply sides
of regional pathways to care and DUP.

How can these results inform future study designs of
early detection? The considerable heterogeneity across
prior ED trials in terms of sampling, intervention de-
sign, and measurement'® has limited the usefulness of
quantitative aggregation or meta-analysis. While several
studies failed to show an effect, this may have been due
to an excessively narrow focus on demand or supply side
contributors to overall DUP, prematurely terminated
campaigns, or insensitivity of the analytic approach
wherein the inappropriate use of mean or median sum-
mary estimates for skewed DUP distributions produced
Type 11 errors. For example, our re-analysis of TIPS data
revealed that much of the overall reduction in DUP was
explained by that campaign’s effect on the longer end of
the DUP distribution, and in males.?> Thus a chance var-
iation in a smaller sample or a shorter campaign could
lead to erroneously null results. Such an effect may have
occurred in one prior effort wherein longer DUP subjects
were preferentially recruited to an FES that hosted a
short, one-year campaign. Our results support sus-
tained, multi-focal interventions with careful parsing of
effects across the full range of the DUP distribution.

How can these results inform future implementations of
ED? Our adaptation of elements from a Scandinavian set-
ting to a US catchment offers its own example of knowl-
edge transfer across diverse settings, but there are specific
aspects worth emphasizing. We used a generic campaign
framework®#* that was able to apply lessons from TIPS,
but tied this to specific components that were designed to
adaptively respond to feedback from the local referral net-
work. Thus Mindmap was a complex intervention®* and
especially suited to fragmented healthcare delivery systems
where the source or magnitude of delay may only become
apparent after, or in response to, intervention or ED efforts.
Such an approach to campaign design can accommodate
the need to continuously adapt tactics to local networks,
while retaining an overall strategic template that is port-
able across settings. The complex design however does
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severely limit inferences about “active ingredients” or spe-
cific components that proved most effective. These are best
interrogated in subsequent disaggregation studies, but will
also be forthcoming in future analyses from our dataset
(e.g. evaluating the specific effect of the quality improve-
ment style RAS component on wait times to our FES).

The onset of psychosis too often initiates a “destructive
chaos” wherein subjective distress interacts with unneces-
sarily long and aversive pathways to care.* The integra-
tion of early detection within expanding implementations
of first-episode services offers the prospect of compre-
hensive early intervention services that will address an ur-
gent gap in population health.?

Supplementary Material

Supplementary data are available at Schizophrenia
Bulletin Open online.
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