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Abstract

Background. Early detection and intervention strategies in patients at clinical high-risk
(CHR) for syndromal psychosis have the potential to contain the morbidity of schizophrenia
and similar conditions. However, research criteria that have relied on severity and number of
positive symptoms are limited in their specificity and risk high false-positive rates. Our object-
ive was to examine the degree to which measures of recency of onset or intensification of posi-
tive symptoms [a.k.a., new or worsening (NOW) symptoms] contribute to predictive capacity.
Methods. We recruited 109 help-seeking individuals whose symptoms met criteria for the
Progression Subtype of the Attenuated Positive Symptom Psychosis-Risk Syndrome defined
by the Structured Interview for Psychosis-Risk Syndromes and followed every three months
for two years or onset of syndromal psychosis.
Results. Forty-one (40.6%) of 101 participants meeting CHR criteria developed a syndromal
psychotic disorder [mostly (80.5%) schizophrenia] with half converting within 142 days
(interquartile range: 69–410 days). Patients with more NOW symptoms were more likely to
convert (converters: 3.63 ± 0.89; non-converters: 2.90 ± 1.27; p = 0.001). Patients with stable
attenuated positive symptoms were less likely to convert than those with NOW symptoms.
New, but not worsening, symptoms, in isolation, also predicted conversion.
Conclusions. Results suggest that the severity and number of attenuated positive symptoms
are less predictive of conversion to syndromal psychosis than the timing of their emergence
and intensification. These findings also suggest that the earliest phase of psychotic illness
involves a rapid, dynamic process, beginning before the syndromal first episode, with poten-
tially substantial implications for CHR research and understanding the neurobiology of
psychosis.

Introduction

The natural history of schizophrenia is believed to include premorbid, prodromal, and syndro-
mal stages of illness. Prior research has demonstrated the therapeutic benefits of early detec-
tion and intervention in psychotic disorders (Wyatt, 1991; Lieberman et al., 1996; Perkins
et al., 2005). Consequently, first-episode psychosis (FEP) programs have sought to curtail
the duration of untreated illness through proactive community outreach and provision of coor-
dinated multispecialty care.

The success of such specialty programs has spurred efforts to develop a similar model of
care for persons at clinical high-risk (CHR) for developing psychotic disorders who are in
putatively prodromal or attenuated stages. However, whereas the diagnostic and treatment
methodologies necessary to establish FEP programs were well-developed and validated,
there are gaps in the methodologies for applying similar approaches in the CHR field.
Specifically, case identification criteria proposed by the various research groups lack sufficient
diagnostic specificity for prediction of conversion to syndromal psychosis.
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Current approaches (Yung et al., 2003; Addington et al., 2015;
Perkins et al., 2015; Cannon et al., 2016; Brucato et al., 2017;
Fusar-Poli et al., 2017; Lehembre-Shiah et al., 2017; Ciarleglio
et al., 2019) focus on the number of positive symptoms (e.g. delu-
sions, hallucinations, and disorganized communication) in their
attenuated forms and their severity in terms of the level of convic-
tion, frequency, intensity, and behavioral impact (Correll et al.,
2010; Fusar-Poli et al., 2013) using semi-structured interviews
such as the Structured Interview for Psychosis-Risk Syndromes
(SIPS) (Miller et al., 2003), widely used throughout North
America. The SIPS delineates an Attenuated Positive Symptom
Psychosis-Risk Syndrome (APSS), a construct for CHR case iden-
tification. While nearly all of the five positive symptom categories
assessed by the SIPS predict, to varying degrees, syndromal psych-
osis (Addington et al., 2015; Perkins et al., 2015; Cannon et al.,
2016; Brucato et al., 2017; Fusar-Poli et al., 2017; Lehembre-
Shiah et al., 2017; Ciarleglio et al., 2019), no single symptom or
combination of symptoms achieves adequate specificity.
Consequently, there is an urgent need to improve the risk criteria
used to predict syndromal psychotic disorders, with the aim of
facilitating clinical application of early detection and intervention
in the pre-syndromal stages of psychotic disorders.

The timing (i.e. recency of onset) and intensification (i.e.
change in severity) of symptoms is an important component of
the progression subtype of the SIPS, requiring that one or more
positive symptoms that scored 3–5 on the measure be new or wor-
sening (NOW) in the past year (Miller et al., 2003; McGlashan
et al., 2014). One study suggested altogether removing consider-
ation of a symptom’s recency of onset or intensification due to
the rarity of attenuated positive symptoms which meet NOW
criteria, relative to longerstanding attenuated psychotic symptoms,
in the general population (Schultze-Lutter et al., 2014). However,
the investigators did not specifically report the relationship
between NOW symptoms and conversion to syndromal psychosis.

We evaluated the predictive capacity of the recency of symptom
onset or intensification of symptoms (i.e. NOW symptoms), in
addition to the severity and quantity of positive symptoms, in an
effort to enhance the predictive validity of symptom-based criteria
in CHR patients. We hypothesized that, among CHR patients,
those with NOW symptoms, as opposed to those with symptoms
that were present, but unchanging or just worsening in the year
preceding baseline, would be more likely to convert to psychosis
over the follow-up period, and that this would be independent of
symptom severity. Importantly, since all subjects in our cohort
had NOW symptoms, our goal in this paper was to examine the
degree to which recency of symptoms was associated with higher
probability of conversion, within the context of a syndrome that
contains several other criteria for the APSS, including severity.

Method

Study sample

We recruited 109 help-seeking individuals whose symptoms met
criteria for the SIPS APSS progression subtype, which requires
NOW criteria, at the New York State Psychiatric Institute
and Columbia University Irving Medical Center’s Center of
Prevention and Evaluation (COPE) (McGlashan et al., 2001,
2014; Miller et al., 2002, 2003; Rosen et al., 2002). Participants
came from a network of clinical and academic sites, or were self-
referred after viewing COPE’s website. Following telephone screen-
ing, potential participants underwent in-person evaluations.

Written informed consent was provided by those aged ⩾18.
Minors gave written assent, with written informed consent pro-
vided by parents/legal guardians. There were separate consents
and assents for screening and enrollment. The authors assert
that all procedures contributing to this work comply with the eth-
ical standards of the relevant national and institutional committees
on human experimentation and with the Helsinki Declaration of
1975, as revised in 2008. All procedures involving human sub-
jects/patients were approved by the NYSPI Institutional Review
Board. Exclusion criteria included age <14 or >30; non-proficiency
in English; any lifetime psychotic disorder; a DSM disorder better
explaining symptoms; I.Q. < 70; medical conditions involving the
central nervous system; imminent danger to self or others; unwill-
ingness to participate in research; geographic distance; or current
substance/alcohol abuse or dependence. Antipsychotic medication
use was not exclusionary, provided evidence that attenuated, never
fully psychotic-level positive symptoms preceded use. We exclu-
sively included participants from our wider COPE cohort who
were enrolled after we implemented systematic recording of the
temporal course of symptoms (Brucato et al., 2017).

Clinical characterization

The SIPS contains 19 subscales within positive, negative, disor-
ganization, and general symptom subsections (Miller et al.,
1999; McGlashan et al., 2001; Hawkins et al., 2004). The defini-
tions of specific symptoms, as well as their timing of worsening
and onset, are delineated by the SIPS. Both APSS status and life-
time syndromal psychosis are defined by positive symptoms (P.1.
unusual thought content/delusional ideas, P.2. suspiciousness/
persecutory ideas, P.3. grandiose ideas, P.4. perceptual abnormal-
ities/hallucinations, and P.5. disorganized communication),
scored 0–6, as follows, using symptom-specific anchors for
degrees of frequency, conviction, insight, and behavioral impact:
0, absent; 1, questionably present; 2, mild; 3, moderate; 4, moder-
ately severe; 5, severe, but not psychotic; and 6, psychotic, delu-
sional conviction, at least intermittently.

The SIPS APSS syndrome criteria require at least one positive
symptom occurring at least once weekly in the past month and
scored between 3 and 5. Symptoms must not be better explained
by another psychiatric or medical condition. The syndrome is
ruled out by past or present syndromal psychosis (i.e. at least
one positive symptom scored 6, occurring for at least one hour
daily for four days weekly throughout one month, or causing
severe disorganization, or endangering self or others). All patients
in this cohort also met criteria for the progression subtype of the
SIPS APSS syndrome, which additionally requires that at least one
positive symptom is new or has worsened by one or more points
in the past year. A ‘new’ positive symptom has scored 3–5 for the
first time in the past year. A ‘worsening’ positive symptom has
scored 3 or 4 sometime before the year preceding the baseline
evaluation, and progressed to 4 or 5 within the past 12 months.
Consensus of individuals SIPS scores and diagnostic categories
was established by certified administrators.

Participants were seen for follow-up SIPS evaluations every 3
months for up to 2 years, or whenever conversion was suspected
(e.g. when a patient’s treating clinician, family member, or other
source providing collateral became concerned about possible pro-
gression of positive symptoms). Note that NOW criteria are, by
definition, used to establish criteria for the APSS at baseline
and are, therefore, not reassessed at follow-up evaluations.
Consequently, in this study, we only utilized baseline SIPS scores
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when determining NOW criteria and in our analyses. Syndromal
psychosis during the follow-up period was assessed in the manner
used to delineate lifetime psychosis, described above. Participants
who did not develop syndromal psychosis by 2 years were consid-
ered non-converters. Post-conversion DSM psychotic disorder
diagnoses were established by COPE clinicians using the fifth edi-
tion of the Diagnostic and Statistical Manual of Mental Disorders
(First et al., 2015).

Participants’ birth sex, race, age, and medications (antipsycho-
tics, antidepressants, both) were self-reported at baseline. Baseline
DSM Axis I diagnoses were established using either the
Diagnostic Interview for Genetic Studies (Nurnberger et al.,
1994) or Structured Clinical Interview for DSM-IV Axis-I
Disorders (First et al., 1996). The Global Functioning Scale:
Social and Global Functioning Scale: role were also assessed at
baseline (Cornblatt et al., 2007). The social scale evaluates inter-
personal relationships, while the functioning scale measures aca-
demic, occupational or homemaking performance. Each is scored
from 1 (extreme dysfunction) to 10 (superior functioning).

Statistical analyses

Descriptive statistics, and mean differences in baseline demographic
and clinical features between converters and non-converters, were
derived using SPSS version 22 (IBM Corporation, 2013). Group dif-
ferences were evaluated using one-way ANOVAs for continuous
variables (e.g. SIPS scores) and, for categorical variables (e.g. diagno-
sis), Pearson χ2 test or Fisher’s exact test was employed, where war-
ranted by low-cell counts. We used as predictor variables the
following symptom variables: type of symptoms as reflected by
SIPS ratings, severity of symptoms, number of symptoms above clin-
ical severity thresholds (i.e. between 3–5 on the SIPS), and timing of
worsening and onset of symptoms (i.e. recency). Tallies of new, wor-
sening, and new or worsening symptoms were also calculated and
stratified by conversion status. Using logistic regression, we evalu-
ated the association of NOW symptoms with conversion, control-
ling for total symptom scores, and demographic variables. We also
examined the relationship between NOW symptoms and time to
conversion using Kaplan–Meier and the log-rank test and separately
the Cox proportional hazards models controlling for total symptom
scores and demographic variables. Non-converters were considered
censored at two-years or at their last known follow-up time less than
2 years.

Results

Baseline demographics and clinical variables

We ascertained, assessed, and followed 109 patients. Eight
(7.34%) were excluded as they were lost to follow-up immediately
after their baseline visits and their conversion status was unable to
be determined (see Tables 1–2 for demographics). Of the 101
participants, 41 (40.6%) progressed to meet criteria for a syndro-
mal psychotic disorder with half converting within 142 days
(interquartile range: 69–410 days), or about 4.7 months
(Supplementary Table S1). It was found that 80.5% of patients
who converted met DMS criteria for schizophrenia. Converters
were more often male (χ2 = 6.19; p = 0.01) (Table 1). There were
otherwise no significant differences between converters and non-
converters among the 11 baseline demographics, diagnoses
(including substance use disorders), medication status, or social/
role performance (Tables 1–2, Supplementary Table S2).

Association of type and severity of symptoms in CHR to
syndromal psychosis

We first examined which individual SIPS symptoms were asso-
ciated with conversion to syndromal psychosis (Table 3). The dif-
ferences in severity of positive symptoms at baseline were: SIPS
P.1. unusual thought content/delusional ideas [converters: 4.07
(0.57); non-converters 3.60 (0.85); t = 3.37; p = 0.001], P.3. grandi-
ose ideas [converters: 2.63 (1.45); non-converters: 1.85 (1.68); t =
2.51; p = 0.01], total positive symptoms [converters: 16.73 (2.35);
non-converters: 15.27 (3.33); t = 2.592; p = 0.01], total negative
symptoms [converters: 21.24 (5.21); non-converters: 18.42
(4.38); t = 2.95; p < 0.01], and total disorganization symptoms
[converters: 12.88 (3.16); non-converters: 10.87 (2.70); t = 3.43;
p < 0.01], all of which were higher at baseline among converters
than non-converters. Baseline P.2. suspiciousness/persecutory
ideas, P.4. perceptual abnormalities/hallucinations, and P.5. disor-
ganized communication and total general symptoms were not dif-
ferent between converters and nonconverters.

Number of positive symptoms and conversion to syndromal
psychosis

We next examined the number of SIPS positive symptoms scored
between 3–5 and conversion. We found no significant differences
in the mean number of positive symptoms scored between 3–5
between converters (4.02 ± 0.79) and non-converters (3.92 ±
0.98; p = 0.56). We then examined relationships between the num-
ber of positive symptoms scored between 3–5 and conversion (see
Supplementary Table S3) using χ2 analyses, again finding no rela-
tionship (χ2 = 2.93; p = 0.57).

Recency of onset or intensification of positive symptoms and
conversion to syndromal psychosis

We next examined whether there are relationships between the
recency of onset or intensification of positive symptoms and con-
version to syndromal psychosis. Table 4 shows NOW symptoms
for SIPS P.1.–P.5. symptoms separately as they relate to conver-
sion status. Non-converters were more likely to have all P symp-
toms scored 3–5 in severity and unchanging in the past year.
However, this was only statistically significant for P.2. suspicious-
ness/persecutory ideas (4.9% v. 23.3%, p = 0.013) and P.5. (9.8% v.
30.0%, p = 0.016) and trending for P.1. unusual thought content/
delusional ideas (2.4% v. 13.3%, p = 0.059). Converters were sig-
nificantly more likely than non-converters to have new or worsen-
ing P.1. unusual thought content/delusional ideas (95.1% v.
76.7%, p = 0.013) and P.3. grandiose ideas (53.7% v. 28.3%, p =
0.010) symptoms, and trending for P.2. suspiciousness/persecu-
tory ideas (85.4% v. 68.3%, p = 0.051), but not P.4. perceptual
abnormalities/hallucinations or P.5. disorganized communication
symptoms.

Converters had significantly more NOW symptoms at baseline
(3.63 ± 0.89) than non-converters (2.90 ± 1.27; p = 0.001). We
then separately examined differences between groups with
regard to the mean numbers of new symptoms [converters: 2.46
(1.45); non-converters: 1.82 (1.26); p = 0.02; see Supplementary
Table S4] and worsening symptoms [converters: 1.17 (1.00); non-
converters: 1.08 (1.15); p = 0.69; see Supplementary Table S5]. We
also examined the relationships between the number of NOW
symptoms and conversion by χ2 analyses (Table 5) and found
that conversion was significantly related to increased numbers
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of NOW symptoms (χ2 = 12.60; p = 0.01). Survival analysis found
the same association with increasing count of NOW symptom
being associated with increased hazard of conversion (log-rank
test p = 0.036) (Fig. 1). Importantly, none of 10 participants
with only one NOW symptom converted to syndromal psychosis.

Finally, to determine the effect of each variable reflecting posi-
tive symptoms as measured on the SIPS on risk of conversion to
syndromal psychosis, we examined the relationships between
NOW symptoms and conversion while controlling for differences
in demographics (birth sex in this sample) and baseline severity of
symptoms (total positive, negative, and disorganization scores).
Increasing NOW symptoms were found to be associated with
increased risk of conversion when controlling for these variables
using logistic regression (OR 1.89; p = 0.03). Survival analysis

using a Cox proportional hazard model showed an association
between NOW symptoms and time to conversion at a trend
level (hazard ratio = 1.45, p = 0.057). We further performed a
logistic regression considering the two different NOW positive
symptom variables individually, one for new and one for worsen-
ing symptoms, controlling for sex, total Positive score, total
Negative score, and total Disorganization score and found that
new (β = 0.66; p = 0.02) but not worsening symptoms (β = 0.37;
p = 0.31) were positively associated with conversion.

Discussion

Efforts to define the prodromal or attenuated phase of schizophre-
nia and related psychotic disorders and develop reliable, sensitive,

Table 1. Baseline demographic characteristics of the COPE sample

Total CHR participants (n = 101) Converters (n = 41) Non-convertersa (n = 60) Test statistic

Variable Mean (S.D.) Mean (S.D.) Mean (S.D.) t

Age (years) 19.98 (3.72) 20.02 (3.64) 19.95 (3.79) 0.098

Count (%) Count (%) Count (%) χ2

Sex 6.189*

Male 67 (66.34) 33 (80.49) 34 (56.67)

Female 34 (33.66) 8 (19.51) 26 (43.33)

Race 4.649b

Caucasian 47 (46.53) 15 (36.59) 32 (53.33)

Black/African American 19 (18.81) 9 (21.95) 10 (16.67)

Asian/Pacific Islander 7 (6.93) 5 (12.20) 2 (3.33)

More than one race 28 (27.72) 12 (29.27) 16 (26.67)

Ethnicity 0.000

Not Hispanic 69 (68.32) 28 (68.29) 41 (68.33)

Hispanic 32 (31.68) 13 (31.71) 19 (31.67)

a28 of the non-converters were followed the full 2 years, and the average censoring time was 573 days S.D. = 255 days, see Kaplan–Meier
b2 cells have expected count of less than 5. The minimum expected count is 2.84.
*p < 0.05, **p < 0.01, comparisons between converters and non-converters.

Table 2. Additional baseline clinical characteristics: Medication status and GFS scores for the COPE sample

Total CHR participants (n = 99) Converters (n = 39) Non-converters (n = 60) Test statistic

Variable Count (%) Count (%) Count (%) χ2

Medication status 0.928a

None 59 (59.60) 23 (58.97) 36 (60.00)

Antipsychotics 14 (14.14) 7 (17.95) 7 (11.67)

Antidepressants 14 (14.14) 5 (12.82) 9 (15.00)

Both 12 (12.12) 4 (10.26) 8 (13.33)

Total CHR participants (n = 96) Converters (n = 37) Non-converters (n = 59) Test statistic

GFS Scores Mean (S.D.) Mean (S.D.) Mean (S.D.) t

GFS: Social 5.29 (1.64)b 4.92 (1.71)c 5.53 (1.57) −1.77

GFS: Role 5.16 (2.25) 5.22 (2.51) 5.12 (2.10) 0.21

a1 cell has expected count less than 5. The minimum expected count is 4.73.
bn = 95.
cn = 36.
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Table 3. SIPS scores and clinical data

SIPS scores Total CHR participants (n = 101) Converters (n = 41) Non-converters (n = 60) Test statistic

Positive symptoms Mean (S.D.) Mean (S.D.) Mean (S.D.) t

P.1. Unusual thought content/delusional ideas 3.79 (0.78) 4.07 (0.57) 3.60 (0.85) 3.365**

P.2. Suspiciousness/persecutory ideas 3.61 (0.96) 3.71 (1.17) 3.55 (0.79) 0.808

P.3. Grandiose ideas 2.17 (1.63) 2.63 (1.45) 1.85 (1.67) 2.509*

P.4. Perceptual abnormalities/hallucinations 3.09 (1.18) 2.93 (1.29) 3.20 (1.09) −1.149

P.5. Disorganized communication 3.25 (0.92) 3.39 (1.05) 3.15 (0.82) 1.234

Total P score 15.86 (3.05) 16.73 (2.35) 15.27 (3.33) 2.592*

Negative symptoms

Total N score 19.56 (4.91) 21.24 (5.21) 18.42 (4.38) 2.950**

Disorganized symptoms

Total D score 11.68 (3.05) 12.88 (3.16) 10.87 (2.70) 3.430***

General symptoms

Total G score 13.17 (3.48) 12.54 (3.41) 13.60 (3.48) −1.520

*p < 0.05, **p < 0.01, ***p < 0.001, comparisons between converters and non-converters.

Table 4. Examining 3-levels of each P symptom by conversion status

Conversion

Total sample
(n = 101)

Converter
(n = 41)

Non-converter
(n = 60)

Diff. between groups
p valuea

New or worsening n % n % n % Converter v. non-converter Overall

P1 0.044

New or worsening 85 84.2 39 95.1 46 76.7 0.013

Present stable 9 8.9 1 2.4 8 13.3 0.059

Not present 7 6.9 1 2.4 6 10.0 0.142

P2 0.044

New or worsening 76 75.2 35 85.4 41 68.3 0.051

Present stable 16 15.8 2 4.9 14 23.3 0.013

Not present 9 8.9 4 9.8 5 8.3 0.805

P3 0.037

New or worsening 39 38.6 22 53.7 17 28.3 0.010

Present stable 16 15.8 5 12.2 11 18.3 0.407

Not present 46 45.5 14 34.1 32 53.3 0.057

P4 0.367

New or worsening 68 67.3 27 65.9 41 68.3 0.794

Present stable 14 13.9 4 9.8 10 16.7 0.324

Not present 19 18.8 10 24.4 9 15.0 0.236

P5 0.053

New or worsening 55 54.5 26 63.4 29 48.3 0.135

Present stable 22 21.8 4 9.8 18 30.0 0.016

Not present 24 23.8 11 26.8 13 21.7 0.549

aχ2 tests; present stable (3–5) but unchanging; not present (score 0–2).
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and specific predictors of progression to syndromal psychosis
have chiefly been based on phenomenological criteria measured
by instruments like the SIPS and nosological criteria for diagnos-
tic categories, such as APSS and CHR. Studies relying on these
methods and constructs have provided useful, yet limited results
due to the poor specificity of the case criteria, and hampered,
in part, by low-sample sizes and declining conversion rates
(Fusar-Poli et al., 2013).

Our results suggest that emphasis upon criteria that reflect
the temporal characteristics of attenuated positive symptoms –
i.e. the timing of their emergence and intensification – alongside
the presence, severity, and quantity of attenuated positive symp-
toms, enhances their predictive validity. Specifically, conversion
from the CHR phase to a syndromal psychotic disorder (pre-
dominantly schizophrenia in our cohort) was driven by the pres-
ence of at least two NOW symptoms in the year preceding
baseline assessment. Conversion risk increased with a greater
number of NOW symptoms at baseline, and this was true
beyond the effect of overall positive symptom scores (which
was correlated r = 0.64, p < 0.001 with NOW symptoms).
Furthermore, while conversion was most strongly associated
with NOW symptoms, it appeared to also be related to new,
but not worsening, symptoms in the previous year, when consid-
ered in isolation. This suggests an interactive effect of new and
worsening symptoms, and conversion to syndromal psychosis.

These findings are important for several reasons. First, they
improve the predictive validity of current symptom-based models

of risk prediction and reduce the false-positive rate of cases, and
the associated distress, stigmatization, and possible unwarranted
treatment faced by inaccurately labeled individuals (Yang et al.,
2015). In addition, they suggest that the pathogenesis of schizo-
phrenia and other psychotic disorders is a rapid, dynamic process,
with qualitative, quantitative, and temporal dimensions that may
distinguish between ‘state-’ and ‘trait-’ related features of the nat-
ural history of psychotic disorders. The inclusion of temporal
measures to the CHR criteria does not simply identify patients
who are ‘on the verge’ of syndromal psychosis and caught in an
inexorable and imminent process. The period of recency was
one year and the time to conversion was a mean of eight months,
with a median of five months. The fact that our conversion rate
was higher than other recent studies and more similar to early
cohorts that did tend to include temporal measures (Yung
et al., 2003, 2007; Cannon et al., 2016; Fusar-Poli et al., 2013)
Yung et al. (2003, 2007) also bears consideration, and further sup-
ports the current findings. It is additionally plausible that our
cohort’s relatively higher conversion rate is attributable to the
fact that, while only one NOW positive symptom scored 3–5 on
the SIPS is required by APSS criteria, over 90% of our CHR par-
ticipants display more than one NOW symptom at baseline, and
over 99% of our sample has more than one positive symptom
scored between 3–5 at baseline.

Our findings, if replicated, would suggest that the prodromal
phase of psychotic disorders involves the emergence of multiple
NOW, increasingly interwoven, positive symptoms, signaling that

Table 5. Total new or worsening positive symptoms by conversion status

Total new or worsening P symptoms Total CHR participants (n = 101) Converters (n = 41) Non-converters (n = 60) Conversion percentage

Count Count Count Count %

1 10 0 10 0.00

2 18 4 14 22.22

3 29 14 15 48.28

4 30 16 14 53.33

5 14 7 7 50.00

Fig. 1. Kaplan–Meier survival plot of total NOW symptoms (N = 101).
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psychosis may be imminent within one year. We postulate that this
may constitute the juncture at which the critical duration of
untreated psychosis period, traditionally temporally associated with
the first-episode of psychosis (Perkins et al., 2005), may actually
begin. If confirmed, this construct may fundamentally affect the
way attenuated psychosis is conceptualized, studied, and treated.

The findings of the current article strongly support emphasiz-
ing recency of onset or intensification of symptoms as a required
and fundamental element in prodromal/CHR criteria. For
instance, in research employing the SIPS measure, only progres-
sion criteria should be employed if a study’s aim is to optimally
predict conversion to psychosis. Further, these results may help
to explain why published conversion rates have been decreasing
over the last 15 years (Yung et al., 2007), and suggest that limiting
the NOW requirement to only one subtype of the SIPS APSS may
have been disadvantageous.

Our conclusion regarding the multiplicity of positive symptoms
in emergent psychosis is also supported by research on which posi-
tive symptoms best predict conversion on an individual basis, from
the perspective of symptom severity. Namely, large single- and
multi-site cohorts have reported at least two or more positive
symptoms from the SIPS to be associated with transition to syndro-
mal psychosis (Addington et al., 2015; Cannon et al., 2016; Brucato
et al., 2017; Ciarleglio et al., 2019). Furthermore, among 200 CHR
individuals in a previously-cited study, 60% of 60 conversions were
to schizophrenia, implying that they endorsed multiple positive
symptoms across multiple SIPS categories (Brucato et al., 2017).
These studies and others (Addington et al., 2015; Cornblatt
et al., 2015; Perkins et al., 2015; Brucato et al., 2017), on balance,
suggest that, while a given cohort may demonstrate a significantly
stronger relationship between a specific SIPS positive symptom and
eventual conversion, it is likely a multiplicity of positive symptoms
which characterizes emergent psychosis. The present research fur-
ther implies that this multiplicity and recent onset or intensifica-
tion are interwoven, essential ingredients for the development of
syndromal psychotic illness.

This is also supported by our observation that P.3. grandiose
ideas predicted conversion to syndromal psychosis in this sample,
an association that has rarely, if ever, been reported. We suggest
that this may be related to the multiplicity of symptoms,
such that it is not any particular SIPS positive symptom, but
rather, the SIPS positive symptoms taken as a whole, that portend
later transition to syndromal psychotic illness. Thus, across vari-
ous studies, disparate SIPS positive symptoms have emerged as
the one most strongly associated with future conversion; indeed,
all five from P.1. through P.5. (Addington et al., 2015; Cannon
et al., 2016; Brucato et al., 2017; Lehembre-Shiah et al., 2017),
in light of this further finding regarding P.3. Some data suggest,
however, that P.1. unusual thought content/delusional ideas is
among the most commonly endorsed group of positive symptoms
on the SIPS, whereas P.3. grandiose ideas is the least endorsed
(Addington et al., 2015; Cannon et al., 2016; Brucato et al.,
2017). One study (Crump et al., 2018) examined P.1. unusual
thought content/delusional ideas in order to better understand
its strong association with conversion and found that it was, in
fact, driven by the collective weight of numerous peculiar ideas
assessed within the SIPS P.1. unusual thought content/delusional
ideas section, rather than any individual component. This finding
appears to further support our point regarding the importance of
the multiplicity of positive symptoms.

Of note, the present study was conducted at a single site, limit-
ing generalizability without replication. Furthermore, all raters

were extensively trained in CHR assessment, whereas clinicians
lacking specialized instruction may less adeptly identify attenu-
ated psychosis. We also had a minor amount of missing data.
Additionally, given the number of associations examined there
is always a chance of spurious findings and the results should
be replicated in other samples. Finally, we did not examine indi-
viduals with attenuated positive symptoms who did not have at
least one NOW symptom, to determine the relative likelihood
of conversion independent of the number of symptoms and
their respective degrees of severity. Future research in this area
would benefit from longitudinally examining and comparing
two cohorts, one meeting criteria for APSS progression (i.e.
NOW) and another meeting criterion for the APSS but not
requiring NOW criteria.

In pragmatic terms, our findings, if replicated, may offer
means of minimizing high-false-positive rates and stigma; help
understand the current conceptualization of how psychosis
develops; and suggest a window for developing time-sensitive,
efficacious interventions (i.e. starting several months before syn-
dromal psychosis at a time proximate to when a new symptom
develops in a person with at least one worsening symptom).
These findings also carry several research-related implications:
First, that individuals with different NOW profiles should not
be collectively examined. The fact that studies to date have done
so may explain equivocal findings with regard to treatment trials,
neuroimaging, and other work. Second, whether individuals with
persistent attenuated positive symptoms, not NOW in the past
year, will eventually have new symptoms, increasing conversion
risk, is unclear without additional investigation. Third, the spe-
cific neurobiological profiles of individuals with different NOW
presentations should be independently examined, as these may
prove to be meaningfully correlated with clinical symptoms.
Such profiles would help clarify the now key question of whether
CHR individuals with and without new symptoms reflect different
phases of the same spectral condition, or two similar, but distinct
psychiatric conditions. Finally, this study has implications for the
Attenuated Psychosis Syndrome in the appendix of the DSM-5
(American Psychiatric Association, 2013). This category evolved
from the attempt to include in DSM-5 a psychotic risk syndrome,
but became, because of the high-false positive rate of conversion
to psychosis, a heterogeneous category to include both those at
higher risk of conversion, and those who are more likely to
become stable and chronic. This study suggests it might be pos-
sible to divide this group into two subtypes – those at higher
risk of conversion and those not at higher risk but who still
may benefit from clinical management.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291719003040.
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