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Abstract

Although the clinical high risk for psychosis (CHR) paradigm has become well-established over 

the past two decades, one key component has received surprisingly little investigative attention: the 

predictive validity of the criteria for conversion or transition to frank psychosis. The current study 

evaluates the predictive validity of the transition to psychosis as measured by the Structured 

Interview for Psychosis-Risk Syndromes (SIPS) in CHR individuals. Participants included 33 

SIPS converters and 399 CHR non-converters both from the North American Prodromal 

Longitudinal Study (NAPLS-2), as well as a sample of 67 separately ascertained first-episode 

psychosis (FEP) patients from the STEP program. Comparisons were made at baseline and one-

year follow-up on demographic, diagnostic stability (SCID), and available measurement domains 

relating to severity of illness (psychotropic medication, psychosocial treatment, and resource 

utilization). Principal findings are: 1) a large majority of cases in both SIPS converters (n=27/33, 

81.8%) and FEP (n=57/67, 85.1%) samples met criteria for continued psychosis at one-year 

follow-up; 2) follow-up prescription rates for current antipsychotic medication were higher in 

SIPS converters (n=17/32, 53.1%) compared to SIPS non-converters (n=81/397, 20.4%), and 

similar as compared to FEP cases (n=39/65, 60%); and 3) at follow-up, SIPS converters had higher 

rates of resource utilization (psychiatric hospitalizations, day hospital admissions, and ER visits) 

than SIPS non-converters and were similar to FEP in most categories. The results suggest that the 

SIPS definition of psychosis onset carries substantial predictive validity. Limitations and future 

directions are discussed.
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1. Introduction

The clinical high risk syndrome for psychosis (CHR), also referred to as ultra-high risk or 

at-risk mental state, has been extensively researched over the past two decades (Fusar-Poli et 

al., 2012; Fusar-Poli et al., 2013b; van Os and Guloksuz, 2017). The advent of the CHR 

diagnosis has allowed for prospective identification of a pre-psychotic syndrome 

characterized by attenuated positive symptoms, negative symptoms, and functional 

impairment(Woods et al., 2001). This CHR syndrome often lasts 1 to 3 years (Powers III et 

al., under revision) and carries a substantial risk of progression to frank psychosis (Miller et 

al., 2002; Yung, 1998; Yung et al., 1996; Yung et al., 2004b). A recent meta-analysis 

concluded that 22% of at-risk patients convert to psychosis within one year, 29% within two 

years, and 36% within three years (Fusar-Poli et al., 2012).

Structured interviews to diagnose CHR (Fusar-Poli et al., 2015; McGlashan et al., 2010; 

Yung et al., 2004a) have been widely employed, as both research and clinical tools, (Allen et 

al., 2018; Bossong et al., 2018; Cannon et al., 2015; Cao et al., 2018; Corcoran et al., 2018; 

Davies et al., 2018a; Davies et al., 2018b; Dutt et al., 2015; Egerton et al., 2014; Fusar-Poli 
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et al., 2013b; Ho et al., 2017; Howes et al., 2011; Jagannath et al., 2017; Jeffries et al., 2016; 

Jeffries et al., 2018; Koutsouleris et al., 2018; Lepock et al., 2018; McGorry, 2008; Miller et 

al., 2002; Modinos et al., 2018; NHS England, 2016; Schmidt et al., 2017; Schneider et al., 

2016; Seidman et al., 2016; Selvaraj et al., 2018; US Substance Abuse and Mental Health 

Services Administration, 2018; Yung, 2017; Yung et al., 2005). The reliability and validity 

of one such tool, the Structured Interview for Psychosis-risk Syndromes (SIPS) (McGlashan 

et al., 2010), have each been reported in more than 20 samples (Addington et al., 2011; 

Carrión et al., 2018; Koike et al., 2013; Liu et al., 2011; McFarlane et al., 2015; Miller et al., 

2002; Raballo et al., 2018; Simon et al., 2012; Tso et al., 2017; Waltz et al., 2015), and the 

large majority of reported data strongly support the accuracy of the instrument (Powers III et 

al., in press; Woods et al., 2019).

One key component of the CHR paradigm has received relatively little direct investigative 

attention: the criteria for conversion or transition to frank psychosis. While there is 

substantial evidence for the validity of the CHR converter designation as compared to non-

converters (Sun, 2009; Takahashi et al., 2009; Walterfang et al., 2008; Wood, 2011; Yung et 

al., 2010; Yung et al., 2003), there has been relatively little attention to the predictive validity 

of the conversion assessment for clinical outcome over time (Hengartner et al., 2017) and in 

comparison to separate first episode samples. It is not sufficient that no CHR subjects 

receive psychosis diagnoses on Structured Interview for DSM (SCID) or that all CHR 

structured interview-defined psychosis subjects do (Woods et al., 2009), because the SCID 

and CHR judgments are generally not made independently in CHR research clinics. We are 

aware of only five samples where psychotic patients identified by the SIPS were compared 

to CHR (Koike et al., 2013; Liu et al., 2011; Raballo et al., 2018; Simon et al., 2012; Tso et 

al., 2017; Waltz et al., 2015). Although these data do support the validity of the SIPS CHR 

versus psychosis distinction, they are limited: analyses are restricted to baseline construct 

validity (concurrent rating scale) comparisons; and there is relatively little overlap in validity 

measures across studies (Powers III et al., in press; Woods et al., in press). Neurobiological 

studies of predictors of conversion and of longitudinal changes in converter versus non-

converter samples can support validity (McGorry et al., 2018; Sun, 2009; Takahashi et al., 

2009; Walterfang et al., 2008; Wood, 2011).

This paucity of evidence for validity of the conversion assessment is unfortunate because 

many CHR treatment and prediction studies rely on the conversion measure as an outcome. 

Further, many studies are limited due to lack of follow-up data after conversion to psychosis, 

as the point of conversion tends to be the stopping point or lead to exclusion of further study 

participation. One existent longitudinal study of converters is limited in that it did not 

identify a specific point of conversion and compare it to an outcome point, instead the 

clinical measures were averaged over the entire observation period, including both before 

and after conversion (Hengartner et al., 2017). Unsurprisingly several observers have 

questioned the validity of the conversion determination (Fusar-Poli et al., 2014a; Fusar-Poli 

and Van Os, 2013; Fusar-Poli et al., 2014b; Hengartner et al., 2017; Lin et al., 2012; van Os 

and Guloksuz, 2017; Yung et al., 2010) and some have raised the possibility that some 

conversions from CHR may even be “trivial”, for instance, if people convert and continue to 

function well and/or experience remission or attenuated symptoms (Fusar-Poli et al., 2014b; 

Hengartner et al., 2017; Lin et al., 2012; Lin et al., 2011; Yung et al., 2010).
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Arguably the most important needed information for the CHR structured interview 

identification of psychosis is on its predictive validity. If the CHR interview identification of 

psychosis is valid, individuals who make the transition to psychosis should be expected to 

have a less favorable subsequent course of illness than those who do not make the transition 

(Hengartner et al., 2017; Yung et al., 2010), a measure of discriminant predictive validity. 

Moreover, individuals who make the transition should generally have a similar course of 

illness in comparison to other first episode psychosis (FEP) samples, a measure of 

convergent predictive validity. However, specialized treatment in the prodromal phase may 

shorten DUP which may have a favorable effect on long term outcomes (Valmaggia et al., 

2015). There is a need for studies evaluating CHR patients at the point of transition and then 

at 1 year post-conversion follow-up, in comparison to a separate first episode sample.

The purpose of this paper is to evaluate the predictive validity of the SIPS-defined transition 

to psychosis in CHR individuals, by comparing SIPS-converters (CV) both to SIPS non-

converters (NCV) and to a sample of separately ascertained FEP patients on diagnostic 

stability and available measures of illness severity at one-year follow-up evaluation. It is 

hypothesized that SIPS CV will show similar diagnostic stability and severity of illness 

compared to the FEP sample, and will differ significantly from SIPS NCV on clinical 

severity.

2. Method

2.1 Subjects

The CHR sample was obtained through the North American Prodrome Longitudinal Study 

(NAPLS-2). NAPLS-2 recruited 764 CHR subjects ages 12–35 who met Structured 

Interview for Psychosis-risk Syndrome (McGlashan et al., 2010) (SIPS, n=743) or young 

schizotypal personality disorder (Addington et al., 2012; Woods et al., 2009) criteria (n=21) 

at eight sites from 2008 to 2013. Participants were referred from health care providers, 

educators, social service agencies or were self-referred in response to community education 

efforts (Addington et al., 2012). Of the 764 subjects, 94 converted to psychosis and 670 did 

not convert. Among those who converted, twelve did not have in-person conversion 

assessments and eight did not have time for 12-month post-conversion assessment before 

data collection ended. Of the remaining 74, 33 (44.6%) completed one-year follow-up. 

Among non-converters, 399/670 (59.6%) had clinical visits at one-year follow-up.

The FEP sample was obtained from a coordinated specialty care (CSC) clinic within the 

Program for Specialized Treatment Early in Psychosis (STEP) (Srihari et al., 2014) in New 

Haven, CT. STEP recruited individuals aged 16–35 who had their first episode of a non-

affective psychotic disorder within three years. The majority of referrals came from inpatient 

units and other acute facilities. Multiple sources of information contributed to determine 

eligibility for STEP, including a SCID interview, collateral from medical records and 

families, as well as a retrospective SIPS to estimate duration of psychosis. STEP excluded 

referrals with established diagnoses of affective psychosis or psychosis secondary to 

substance-use or medical illness, but there was no exclusion for comorbid nonpsychotic 

diagnoses. Eligible participants were offered CSC together with the option of STEP 

research. A total of 90 FEP patients were enrolled in the research program between February 
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2014 and September 2016 who were potentially eligible for a one-year follow-up 

assessment. Of the 90 research participants, five were found ineligible shortly after the 

baseline assessment due to psychosis duration greater than 3 years. By September 2017, 67 

of the eligible 85 had a completed baseline and follow-up assessments (78.8%) and were 

included in the current study. Eighteen subjects either never completed baseline or were lost 

to follow-up.

2.2 Assessments

For SIPS CV, baseline is date at which the participants received their “conversion” 

assessment. Follow-up assessments were conducted one year after the baseline/conversion 

visit. For SIPS NCV, baseline assessments were the initial assessment in the NAPLS study, 

with follow-up assessment occurring one year later. FEP baseline assessments were 

conducted at admission and one year follow-up. For FEP, days since onset of psychosis is 

the time from psychosis onset, according to SIPS POPS criteria (see supplementary), to 

admission to STEP (see Table 1).

Data related to severity of illness for both samples included: 1) DSM-IV psychotic disorder 

diagnoses, 2) psychotropic medication use, 3) psychosocial treatment, 4) resource 

utilization. Unfortunately, no direct measures of functional status were collected in the SIPS-

CV at follow-up.

2.3 DSM-IV TR psychotic disorder diagnoses

Comparisons on psychotic disorder diagnoses were limited to the SIPS CV versus the FEP 

group, since the NCV did not have a psychotic disorder. For the SIPS CV sample, current 

DSM-IV psychotic disorder diagnoses were assessed prospectively at conversion and 

follow-up using the Structured Clinical Interview for DSM-IV Axis-I Disorders, Clinician 

Version (SCIDI), incorporating ratings on whether lifetime psychotic symptoms were 

present in the past month. Affective psychoses in remission were coded as no current 

psychosis. For FEP sample, the SCID-I was used prospectively to determine lifetime 

baseline and lifetime follow-up psychotic disorder diagnoses. The determination of current 

psychosis diagnoses at follow-up was generated by SCID-certified raters incorporating all 

available research study and clinical chart information.

Follow-up psychotic diagnoses for both samples were further categorized as: 1) continued 

psychosis if current affective or non-affective psychosis was present or if antipsychotic 

medication was prescribed for psychosis or 2) no continued psychosis.

2.4 Psychotropic medication prescription

For NAPLS-2 at baseline and follow-up and for STEP at baseline, an inventory of 

psychotropic medication prescribed to the patient was collected based primarily on patient 

and informant interview using the NAPLS Prescription Med Log (Woods et al., 2013). For 

each course of medication, data included start/stop date, and total prescribed daily dose. 

“Accounted-for” medication time constituted all time between birth and the time point of 

interest for which courses of medication or no medication were recorded (see supplementary 

for additional methods).

Yoviene Sykes et al. Page 5

Schizophr Res. Author manuscript; available in PMC 2021 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2.5 Psychosocial treatment

For collection of the CHR data, at each assessment participants and/or family members were 

queried about psychosocial treatments received currently and over the past 6 months during 

the time between the current and previous assessment. For each treatment received, 

participants were asked to provide start/stop dates, number of sessions, and the nature of the 

therapy to best determine type. For comparison with the FEP sample, treatment types were 

collapsed into an “Any Therapy” category.

Information on FEP psychosocial treatment was collected through the use of multiple 

sources, including an adapted version of the Service Utilization and Resources Form 

(SURF) (Srihari et al., 2014), medical records, and a review of the clinic’s weekly clinical 

activity log. A best estimate method was utilized to aggregate all available information on 

FEP to create a comprehensive frequency of psychosocial services defined as “Any 

Therapy.”

2.6 Resource utilization

Resource use for CHR sample was coded at each visit using a running log with codes for 

various types of utilization and start/stop dates. For FEP, resources were coded at baseline 

and follow-up using the SURF (Rosenheck and Lieberman, 2007; Srihari et al., 2014). The 

SURF is a multi-item form that uses participants’ or caregivers’ report to document 

comprehensively the number, type, and duration of health services and consumption of non-

health resources. This form has been adapted for use with the younger population in this 

study (Srihari et al., 2014).

Resource use considered most relevant for the present analyses were those that reflect need 

for intensive psychiatric treatment related to high severity of illness: inpatient unit stays, 

Emergency Room (ER) visits, and day hospital use for psychiatric reasons. Based upon data 

availability in the FEP sample, resource use in CHR at baseline was restricted to the 

preceding six months.

2.7 Statistical Analyses

Analyses were conducted using the Statistical Package for Social Sciences (SPSS), Version 

22. Univariate group comparisons were conducted with independent t tests for continuous 

variables and Fisher’s exact test for categorical variables. Analyses compared variables 

related to severity of illness across groups, within time point.

3. Results

3.1 Demographics

The mean age at baseline evaluation of SIPS converters was significantly lower than that in 

the FEP sample (see Table 1). As expected, the duration of psychosis was substantially 

longer for FEP enrollees than for SIPS CV. Other differences between the SIPS CV and 

comparator groups were nonsignificant. The majority of participants across all three samples 

was male. The majority of participants in both SIPS CV and NCV samples identified as 

white, whereas only 40.3% of FEP sample identified as white. The SIPS CV with follow-up 
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did not differ significantly on any measure in Table 1 from converters who could not be 

included.

3.2 DSM-IV psychotic disorder diagnoses

As shown in Figure 1 and as detailed in Table S1, the proportion of schizophrenic psychosis 

diagnosis among SIPS converters at baseline was lower than in FEP enrollees but did not 

differ significantly (p=.051). The proportion of the sample meeting criteria for other 

psychoses was higher among SIPS converters but also did not differ significantly (p=.062), 

whereas a diagnosis of affective psychosis was present in SIPS converters but not in FEP 

participants, consistent with STEP exclusion criteria.

At one-year follow-up, the large majority of subjects in both SIPS CV (n=27/33, 81.8%) and 

FEP (n=57/67, 85.1%) qualified for a continued psychosis diagnosis. The group comparison 

was not statistically significant (p=.674). Similar findings were observed among the 

subgroup diagnosed with schizophrenic psychosis at baseline (SIPS CV vs FEP p=.469) as 

well among the subgroup diagnosed with other psychosis at baseline (SIPS CV vs FEP 

p=.86). The small number of SIPS CV with baseline affective psychosis qualified for a 

psychosis diagnosis at follow-up in half of the cases.

3.3 Psychotropic medication

At baseline, accounted-for medication time was similar in SIPS CVs versus SIPS NCVs but 

28 months shorter in SIPS CVs than in FEPs (Table 2), consistent with the younger age of 

the SIPS CV sample (Table 1). SIPS CVs differed from SIPS NCVs in having significantly 

higher rates of current AP, AT, MS, and any psychotropic. Duration of use at baseline was 

significantly longer in SIPS CVs for AP, AT, and AD, as compared to SIPS NCV. Compared 

to FEPs, SIPS CVs were less frequently prescribed AP and any psychotropic at baseline but 

had longer duration of psychotropic use at baseline in several categories (AP, AT, AD, ST, 

BZ). CPZ equivalent doses in SIPS CVs were significantly higher than in the NCV group, 

and similar to those in FEP group.

At follow-up, accounted-for medication time in SIPS CVs was similar to both SIPS NCVs 

and FEPs. SIPS CVs differed from SIPS NCVs in having significantly higher rates of 

current AP and AT. Duration of use over follow-up was significantly longer in SIPS CVs as 

compared to NCV for AP, AT, and AD and was significantly shorter for ST. Compared to 

FEPs, frequency of current prescription and duration of psychotropic use for SIPS CVs did 

not differ in any category, except for higher rates of BZ prescription. CPZ equivalent doses 

in SIPS CVs did not differ from either comparator group.

3.4 Psychosocial treatment

As detailed in Table 3, at baseline, the three groups had comparable proportions of subjects 

who received “Any Therapy” within the prior 6 months. However, the number of sessions 

received varied, as the sample of SIPS CV had a significantly greater number than FEP 

enrollees.
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At one-year follow-up, the proportion of SIPS CV receiving “Any Therapy” was 

significantly lower than that in SIPS NCV and that in FEP enrollees. The number of sessions 

received also varied, as the sample of SIPS CV had a significantly lower number than those 

of the FEP enrollees.

3.5 Resource utilization

As detailed in Table 4, at baseline, the proportion of patients who reported an inpatient 

psychiatric hospitalization in the prior six months was similar across SIPS CV and NCV; 

however, a significantly lower proportion of SIPS CV had inpatient hospitalizations 

compared to FEP enrollees. Also, when hospitalized, SIPS CV averaged significantly fewer 

hospital nights compared to FEP enrollees.

At follow-up, SIPS CV and FEP groups showed a similar proportion of subjects who were 

admitted to inpatient units, with a non-statistically different length of hospital stay. By 

contrast, when compared to SIPS NCV, SIPS CV were more likely to be admitted to the 

hospital and for a significantly longer number of nights. Emergency room utilization 

occurred significantly more frequently in the SIPS CV group, when compared to SIPS NCV 

and also to the FEP sample. Number of day hospital treatment days was similar across 

groups.

4. Discussion

Although other aspects of validity have been previously studied (Sun, 2009; Takahashi et al., 

2009; Walterfang et al., 2008; Wood, 2011; Yung et al., 2010; Yung et al., 2003), this study 

specifically investigates the predictive validity of the conversion assessment in the context of 

one year converter follow-up data, in comparison to a separately ascertained FEP sample. 

The principal findings are: 1) a large and similar majority of cases in both SIPS CV and FEP 

samples met criteria for continued psychosis at one-year follow-up; 2) SIPS CV had similar 

follow-up prescription rates of antipsychotic medication as compared to FEP cases and 

higher compared to SIPS NCVs; and 3) SIPS CV had similar rates of follow-up resource 

utilization as FEP in most categories and higher than SIPS NCV. These findings provide 

both convergent and discriminant support for the predictive validity of the SIPS conversion 

determination as an indicator of the onset of psychosis.

The findings are strengthened by evidence that our samples appear fairly typical of those 

reported in the literature. In our current FEP sample, 37% were hospitalized in the year after 

baseline, similar to 44% in our previous FEP sample (Srihari, 2015) and within the range 

reported by four other FEP samples focusing on one-year follow-up (12–59%) (Birchwood, 

1992; Grawe, 1991; Gupta, 1997; Ucok, 2006). Three FEP studies report one-year rates of 

follow-up lifetime diagnoses whose presence at follow-up generally indicates that the 

original condition was transient and no longer present (brief, schizophreniform, or 

substance-induced psychosis) (Addington et al., 2006; Amini et al., 2005; Pope et al., 2013). 

Our FEP rate of no continued psychosis (15%) is within the range reported in these studies 

(2–29%). Our CHR converter sample received affective psychosis diagnoses at baseline in 

12%, comparable to the 11% reported in a 2013 meta-analysis of CHR conversion diagnoses 

in 23 studies that did not include the present sample (Fusar-Poli et al., 2013a). Our CHR 
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converter rate of schizophrenia spectrum conversion diagnoses (45%) was somewhat lower, 

however, and our rate of other psychoses (42%) was somewhat higher than the meta-analytic 

estimates (73% and 16%, respectively). Since other psychoses may show lower rates of 

continued psychosis (Figure 1), these differences if anything suggest that CHR converters on 

the whole may have somewhat higher rates of continued psychosis at follow-up than shown 

in our sample.

Other reports have previously addressed the post-conversion course of CHR converters, but 

methodologic issues relating to control groups or to the timing of conversion and follow-up 

assessments limit their comparison to our findings. One group reported that of 59 

transitioned CHR patients, 38 (64%) met criteria for SCID current or lifetime psychotic 

disorder at follow-up(Lin et al., 2011). The precise duration of follow-up after conversion 

was not reported but appears to have been five years or longer on average. No FEP control 

group was included to evaluate the expected degree of diagnostic change. Another paper 

reported that the average course over three years of 24 CHR patients who converted at some 

time during the three-year follow-up was one of symptomatic and functional improvement 

rather than worsening (Hengartner et al., 2017). Ratings were timed relative to the CHR 

baseline rather than relative to time of conversion, however, so that the meaning of the 

average decline was unclear. The symptom and functioning means in the converter group at 

each follow-up time-point averaged a varying mixture of patient statuses: not yet converted, 

recently converted, and converted months or years earlier. Again the study did not provide 

for a FEP control group.

4.1 “Trivial” Conversions?

Despite the present evidence of the validity of the SIPS conversion determination in the 

sample as a group, could any of the individual SIPS conversions be considered “trivial?” Of 

the 33 SIPS converters followed for a year, only six subjects did not have continued 

psychosis at follow-up. Of these six, two had baseline diagnoses of affective psychosis. Of 

the remaining four (14% of 29), three (10%) were prescribed antipsychotics for four months 

or less during the one year follow-up period. These cases could be considered “trivial” 

(Yung et al., 2010), however, we note that if so, a similar proportion of our FEP cases would 

also need to be considered “trivial.” Eight or 12% of 67 of our FEP cases similarly did not 

show continued psychosis at follow-up and were prescribed antipsychotics for four months 

or less during the one year follow-up period. It is important to emphasize that these 

outcomes were assessed at one year, and that some of these “trivial” cases could experience 

distressing and disabling relapses over the longer term. Additionally, it is possible some 

patients may have become fully psychotic in between assessment points and this conversion 

was not detected. If these unobserved conversions did occur, then they could be considered 

“trivial.”

4.2 Additional Findings

The current analyses also revealed other findings of interest. SIPS CV were less likely to 

receive psychotherapy, and for fewer sessions, than NCV or FEP patients. While reported 

receipt of treatment can be considered a proxy for need for treatment, and thus for severity 

of illness, other factors should be considered. The SIPS CV versus FEP difference can be 
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interpreted in the context of the assertive CSC treatment model available to everyone in the 

FEP comparator sample. By contrast, the research programs that followed CHR subjects 

through conversion to psychosis were not funded to provide treatment after conversion. 

Converters to psychosis were always referred for treatment in the community but may have 

faced particular challenges with access. Supporting this interpretation is the related finding 

that ER utilization over follow-up was higher in SIPS CV compared to FEP. In addition, 

SIPS CV were less likely to receive stimulant prescriptions relative to SIPS NCV, before and 

after the point of conversion to frank psychosis. Given reported risks of exacerbating 

psychotic symptoms with these medications, avoiding them may reflect appropriate 

pharmacologic management, although empirical data on the contribution of stimulants to 

psychosis specifically in CHR appear to be sparse.

4.3 Limitations

Limitations of the current study should be considered when evaluating the findings. First, the 

current study focused on SIPS-defined conversion to psychosis, whereas other instruments 

that capture psychosis risk and subsequent conversion, such as the CAARMS, might have 

yielded different results. However, a previous comparison has shown fairly good inter-

instrument agreement on psychotic conversion rates despite some criterion variance (Fusar-

Poli et al., 2016).

Second, the methodology used for determination of continued psychosis may have under-or 

over-estimated rates at which psychotic disorders were no longer present at follow-up in 

both samples. This concern stems from the SCID-I instrument querying about current 

psychotic symptoms but not directly specifying criteria for presence of current psychotic 

disorder. Future longitudinal work should more carefully document whether psychotic 

disorder is currently present at each assessment. The new SCID-5-RV does specify whether 

psychotic diagnoses are current or not, and also whether psychotic disorders are currently in 

full or partial remission (Addington et al., 2017).

Third, our analyses integrated two protocols that were designed for different purposes (i.e., 

NAPLS – longitudinal monitoring and prediction of conversion; STEP-FEP early 

intervention outcomes). Consequent limitations included the unequal sample sizes and 

different inclusion criteria, variability of power across pairwise comparisons, and the 

absence of social/role functioning data for the SIPS CV. Additionally, given treatment was 

not a part of the NAPLS study, the circumstances under which SIPS CV and NCV received 

antipsychotic medications were unknown.

Fourth, interpreting psychosocial treatment utilization as a proxy for illness severity carries 

limitations. Potential variability in access to post-conversion care for the SIPS CV could 

clearly impact utilization independent from clinical severity, as discussed above. 

Engagement in psychosocial treatment could also be a marker of those who had more insight 

and/or were higher functioning.

Lastly, the focus of the current paper on the validity of the conversion outcome should not be 

taken as endorsement of a notion that conversion is the only outcome of interest for CHR. In 
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our view many other clinical outcomes of CHR are of interest, including functioning, 

remission, negative symptoms, cognition, depression, and anxiety.

SIPS-defined conversion to psychosis signaled a non-trivial change, as evidenced by 

diagnostic stability and severity of illness outcomes that are comparable to a FEP sample. 

Additional prospective comparisons of CHR converter and FEP samples are needed across 

domains of diagnosis, treatment access, resource utilization, and functioning.
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Fig, 1. 
Diagnostic Stability at Baseline and One-year Follow-up for SIPS Clinical High Risk 

Converters and First Episode Psychosis (FEP) Enrollees.
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Table 1.

Baseline Demographic Statistics for the Sample

Measure SIPS NCV n=399 SIPS CV n=33 FEP n=67

Age, years 19.1±4.4
19.6±3.7

b
22.1±3.4

b

Gender, Male, n (%) 233 (58.4%) 18 (54.5%) 49 (73.1%)

Race, White, n (%) 224 (56.1%) 18 (54.5%) 27 (40.3%)

Days Since Onset of Psychosis n/a M = 62 ± 47.7
a M = 370 ±339

a

Median = 44 days Median = 258 days

Note: SIPS NCV=clinical high risk non-converter; SIPS CV=clinical high risk converter;

FEP=first episode psychosis.

a
groups with this label differ p<0.001

b
groups with this label differ p<0.01
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Table 2.

Psychotropic Medication at Baseline and One Year Follow-up.

Baseline One Year

Variable SIPS NCV n=398 SIPS CV n=33 FEP n=64 SIPS NCV n=397 SIPS CV n=32 FEP n=65

Current AP
67 (16.8%)

a
21 (63.6%)

a,c
54 (84.4%)

c
81 (20.4%)

a
17 (53.1%)

a 39 (60.0%)

Current AT
66 (16.6%)

a
21 (63.6%)

a 45 (70.3%)
79 (19.9%)

a
16 (50.0%)

a 31 (47.7%)

Current CV 1 (0.3%) 1 (3.0%) 9 (14.1%) 1 (0.3%) 1 (3.1%) 9 (13.8%)

Current AD 119 (29.9%) 9 (27.3%) 8 (12.5%) 119 (30.0%) 6 (18.8%) 6 (9.2%)

Current MS
11 (2.8%)

c
4 (12.1%)

c 3 (4.7%) 23 (5.8%) 2 (6.3%) 7 (10.8%)

Current ST 32 (8.0%) 1 (3.0%) 0 (0.0%) 39 (9.8%) 1 (3.1%) 0 (0.0%)

Current BZ 31 (7.8%) 4 (12.1%) 2 (3.1%) 32 (8.1%)
5 (15.6%)

c
2 (3.1%)

c

Current NA 4 (1.0%) 2 (6.1%) 0 (0.0%) 3 (0.8%) 0 (0.0%) 2 (3.1%)

Current Any
173 (43.5%)

c
22 (66.7%)

c
54 (84.4%)

a 187 (47.1%) 17 (53.1%) 42 (64.6%)

FU Time Months na na na 12.9±1.79 12.8±3.82 12.3±0.87

Meds Time Months
1 230±59

238±46
b

266±44
b 12.8±1.78 12.6±3.87 11.7±2.49

Months AP
1

1.24±5.37
b

6.68±9.96
b,c

2.84±5.25
c

2.45±4.37
a

5.87±4.96
a 7.52±4.67

Months AT
1

1.23±5.36
b

6.66±9.91
b,a

2.11±4.04
a

2.42±4.35
a

5.84±4.95
a 5.89±4.81

Months CV
1 0.01±0.13 0.02±0.13 0.89±3.63 0.03±0.35 0.17±0.80 1.52±3.33

Months AD
1 7.15±19.7

10.0±15.8
a

0.42±1.77
a

3.80±5.09
c

2.22±3.67
c 1.56±3.42

Months MS
1 1.00±6.66 2.23±7.40 0.73±3.75 0.68±2.52 0.65±2.37 1.02±3.12

Months ST
1 9.51±29.6

8.14±21.1
b

0.00±0.01
b

1.01±3.09
a

0.12±0.48
a 0.00±0.00

Months BZ
1 0.97±5.09

2.07±6.23
c

0.21±1.31
c 0.97±3.07 1.12±2.97 0.48±1.44

Months NA
1 0.08±1.25 0.35±1.90 0.04±0.31 0.07±0.73 0.06±0.24 0.27±1.28

Current CPZ eq
2

224±170
c

395±348
c 272±285 298±282 380±189 405±217

Note: SIPS=Structured Interview for Psychosis Risk Syndromes; SIPS CV=clinical high risk converters; SIPS NCV=clinical high risk non 
converters; FEP=first episode psychosis; AP=antipsychotic; AT=atypical; CV=conventional; AD=antidepressant; MS=mood stabilizer; 
ST=stimulant; BZ=benzodiazepine/hypnotic; NA=nonbenzodiazepine anxiolytic; CPZ eq=chlorpromazine equivalent.

a
groups with this label differ p<0.001, Fisher’s exact test or t-test

b
groups with this label differ p<0.01, Fisher’s exact test or t-test

c
groups with this label differ p<0.05, Fisher’s exact test or t-test na -- not available

1
Lifetime for baseline (n=397 for SIPS NCV for some measures, n=61–67 for FEP across measures), since baseline for one year (n=396 for SIPS 

NCV for some measures, n=60–67 for FEP across measures). If start or stop dates were missing for one or more specific medication type courses, 
the case was counted as missing for duration analysis.

2
Among those with current AP, at baseline and at one year. Dose missing for one CV and two FEP at one year. One extreme dose outlier(Tukey, 

1977) for CV at one year excluded. Dose for FEP at baseline n=35.
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Table 3.

Psychosocial Treatment at Baseline and One-year Follow-up

Six Months before Baseline One Year after Baseline

Proportion Receiving Treatment N (%) Proportion Receiving Treatment N (%)

Variable SIPS NCV n=397 SIPS CV n=33 FEP n=67 SIPS NCV n=394 SIPS CV n=33 FEP n=67

Any Therapy 207 (52.1%) 21 (63.6%) 34 (50.8%)
273(69.3%)

ac
17(51.5%)

ac
66 (98.5%)

a

# of Sessions M ± SD # of Sessions M ± SD

Any Therapy 6.47 ± 11.07
9.73 ± 16.91

c
4.61± 8.60

c
17.30± 26.00

c
12.03± 21.84

b
24.06 ± 15.18

bc

Note: SIPS CV= clinical high risk converters; SIPS NCV= clinical high risk non converters; FEP=first episode psychosis.

a
groups with this label differ p<0.001

b
groups with this label differ p<0.01

c
groups with this label differ p <.05
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Table 4.

Resources Utilization at Baseline and One-year Follow-up.

Six Months before Baseline One Year after Baseline

Variable SIPS NCV n=397 SIPS CV n=33 FEP* n=65 SIPS NCV n=396 SIPS CV n=33 FEP N=67

Any Psychiatric Hospitalization1 43 (10.8%)
7 (21.2%)

a
51 (78.5%)

a
35 (8.8%)

a
11 (33.3%)

a 25 (37.3%)

# of Psychiatric Hospitalization 0.13±0.38
0.18±0.39

a
1.14±1.26

a
0.12±0.43

c
0.73±1.38

c 0.66±1.02

Psychiatric Hospital nights 1.42±6.49
1.67±3.95

a
11.7±12.8

a
1.61±7.16

c
8.52±17.9

c 11.2±26.2

Any Day Hospital1 8 (2.0%) 2 (6.1%) 8 (12.3%)
11 (2.8%)

c
3 (9.1%)

c 3 (4.5%)

# of Day Hospital admission 0.02±0.12 0.06±0.24 0.09±0.29 0.03±0.16 0.12±0.42 0.04±0.20

Day Hospital visits 0.34±3.14 2.55±10.7 1.31±4.94 1.15±9.82 3.27±11.0 0.63±3.44

Any Emergency Room visit1 42 (10.5%) 3 (9.1%) 6 (9.2%)
25 (6.3%)

c
6 (18.2%)

b,c
3 (4.5%)

b

# of Emergency Room visits** 0.13±0.41 0.09±0.29 0.11±0.35 0.07±0.21 0.21±0.48 0.06±0.29

Note: SIPS CV= clinical high risk converters; SIPS NCV= clinical high risk non converters; FEP=first episode psychosis.

a
groups with this label differ p<0.001, Fisher’s exact test or t-test

b
groups with this label differ p<0.01, Fisher’s exact test or t-test

c
groups with this label differ p<0.05, Fisher’s exact test or t-test

*
FEP: calculated on 65 (2 are missing).

**
One subject had one Emergency Room visit the lasted two nights. Five subjects had one Emergency Room visit. One subject had two visits in the 

Emergency Room.
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