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ABSTRACT

Self-report screening instruments offer promise in furthering early identification of at-risk youth, yet current efforts are limited by false positive rates. Identifying
moderators of accuracy is a potential step towards improving identification and prevention efforts. We investigated the moderating effect of age on self-reported
attenuated positive symptoms from the Prime Screen and clinician diagnosed clinical high-risk/early psychosis (CHR/EP) status. Participants (N = 134) were racially
diverse, lower-income, help-seeking adolescents and young adults from a primarily urban community. The overall model predicting CHR/EP status was significant,
with results suggesting the presence of a trending interaction between age and Prime Screen symptoms. Analyses indicated that number of items endorsed to predict
CHR/EP decreased with age (youngest group [M = 12.99] cut off = 6 items; middle age group [M = 14.97] cut off = 3; oldest age group [M = 18.40] cut off = 1).
Although younger participants endorsed more risk items on average, follow up analyses suggested that the Prime Screen was a more accurate predictor of clinician-
diagnosed-risk among older participants relative to their younger peers. The current study builds on the literature identifying moderators of psychosis-risk screening

measure accuracy, highlighting potential limitations of CHR/EP screening tools in younger populations.

1. Introduction

Designed to complement clinician administered interviews, brief
self-report screening instruments offer promise in furthering early
identification efforts as a more feasible first step towards identifying
people at risk for, or in early phases of, psychosis (Kline and
Schiffman, 2014). Several self-report screening tools for psychosis-risk
syndromes have been developed, allowing for quick evaluation of large
samples not possible with clinical interviews (Daneault and Stip, 2013).
Screening to identify appropriate candidates for clinical interview ap-
pears effective, as screening tools have shown clinically meaningful
agreement with clinician identified risk, as well as the ability to predict
later onset of psychosis in these high-risk samples (Addington et al.,
2015a; Kline et al., 2012; Kline and Schiffman, 2014; Rietdijk et al.,
2012; van der Gaag et al., 2012). For a more detailed review of psy-
chosis risk screening tools and their relative psychometric properties,
see Addington et al. (2015a) and Kline and Schiffman (2014).

Among other measures, the Prime Screen has emerged as a viable
screening instrument for emerging psychosis (Miller et al., 2004).
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Developed by the authors of the Structured Interview for Psychosis Risk
Syndromes (SIPS; one of the gold-standard interviews for assessment of
psychosis risk; McGlashan et al., 2010), the Prime Screen is a 12-item
scale that assesses levels of attenuated psychosis symptoms such as
unusual thought content, suspiciousness, grandiosity, and perceptual
abnormalities. The Prime Screen has been validated in multinational
samples (Kline et al., 2012; Kobayashi et al., 2008; Miller et al., 2004)
and has favorable or comparable predictive values of psychosis-risk
status compared to similar measures, such as the Prodromal Ques-
tionnaire Brief (Addington et al., 2015a; Kline et al., 2012). Ad-
ditionally, as the compendium instrument to the SIPS interview, it is
often recommended (although not exclusively) by SIPS certified trai-
ners that Prime Screen administration precede SIPS administration. The
brevity of the Prime Screen and its mapping to the SIPS interview items
represent pragmatic and conceptual utility consistent with other
screening measures (e.g., PQ-B), in that it may be employed in busy
clinical settings with little disruption and with confidence that it is
measuring constructs similar to those probed by the SIPS.

As the field attempts to enhance screening accuracy, increased
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attention is needed to understand individual client characteristics that
may moderate screening tool effectiveness. One possibly relevant factor
is age. Evidence suggests elevated reports of psychotic-like experiences,
as well as elevated psychosis risk screening results, among children
compared to adolescents and young adults (e.g., Bartels-Velthius et al.,
2011; Brandizzi et al., 2014; Kelleher et al., 2012a; Laurens et al., 2007;
Rubio et al., 2012; Scott et al., 2008). Despite self-reporting more
psychotic-like symptoms, younger individuals are not diagnosed with
psychological disorders at greater rates compared to older participants,
suggesting the possibility of over-endorsement, or endorsement of de-
velopmentally normative, non-pathological experiences among younger
groups (Carol and Mittal, 2015; Kelleher et al., 2012b; Millman and
Schiffman, 2018).

Population based, longitudinal examination of self-reported psy-
chotic-like experiences indicates that rates of endorsements decline as
individuals age, suggesting the possibility that such subthreshold psy-
chotic experiences may be a part of typical development for younger
people (Bourque et al., 2017; Mackie et al., 2013; van Os et al., 2009).
Nonetheless, due to the nature of the self-report measures, it is unclear
whether increased levels of attenuated psychosis symptoms at younger
ages are due to a normative developmental phenomenon or a differ-
ential responding style.

With respect to the latter phenomenon, there is some evidence that
younger children tend to report on extreme ends of self-report scales in
an “all-or-nothing” style. For instance, in a general population sample
of children ages 6-13 years, Mellor and Moore (2014) found that
younger participants endorsed items at the extreme end of a scale in a
manner similar to a yes/no format, rather than endorsing middle range
items. This pattern was observed for participants answering Likert-type
questions measuring various abstract constructs (e.g. “I feel very
lonely,” “I sleep very well,” “I am able to do things as well as most other
kids.”). Additional work has found similar response patterns for young
participants (Chambers and Johnston, 2002; Kramer, 2009), suggesting
that children tend to use Likert-type scales dichotomously as compared
to older peers, particularly for abstract concepts such as mental state.
Other work has demonstrated patterns of worse psychometric proper-
ties or extreme response styles on self-report measures for younger
participants (Davis et al., 2007; Ellis et al., 2011; Gilles et al., 2008;
Kramer et al., 2010; Liddle and Carter, 2015; Tomyn et al., 2017; Wei
et al., 2018). These findings are supported by theory indicating that
children at earlier developmental stages are more likely to engage in
dichotomous thinking (Gelman and Baillargeon, 1983; Rosen, 1985).

Despite the existing literature, the impact of age on the validity of
psychosis risk screening tools remains unclear. Although some studies
have indicated that psychosis-risk screening measures like the
Prodromal Questionnaire Brief show comparable psychometric prop-
erties across age groups (e.g., Pelizza et al., 2018b), other work has
pointed to the potential effect of age on psychosis-risk measurement
(e.g., Brandizzi et al., 2014; Kelleher et al., 2012a; Pelizza et al.,
2018a), with authors indicating the need for future work to evaluate
and consider the benefit of adding age-tailored scoring norms for psy-
chosis-risk screening measures (Pelizza et al., 2018c). The current study
aimed to investigate the potential moderating effect of age on the as-
sociation between self-reported attenuated positive symptoms from the
Prime Screen and clinician diagnosed risk/early psychosis status from
the SIPS. Given prior research on the increased frequency of potentially
non-pathological endorsement of psychotic-like experiences among
younger age groups, we hypothesized that Prime scores would be less
accurate in terms of predicting clinical interview identified risk/early
psychosis for younger individuals relative to older participants (i.e., the
concurrent validity of the Prime Screen would increase with age).
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2. Method
2.1. Participants

This study was conducted through the Youth FIRST research pro-
gram/Strive for Wellness clinic affiliated with the University of
Maryland, Baltimore County (UMBC) and the University of Maryland
School of Medicine. All procedures received Institutional Review Board
approval at the University of Maryland, School of Medicine and
University of Maryland, Baltimore County. Participants (N = 145) were
help-seeking adolescents and young adults between the ages of 12-25,
recruited from within the community through providers, clinics, hos-
pitals, and schools in central Maryland and surrounding areas. To be
eligible for the study, participants must have been currently receiving
services for any mental health concerns. Although some participants
were referred to the study due to concerns about psychosis symptoms,
others were referred due to diagnostic conditions unrelated to psychotic
spectrum disorders. All participants provided written consent to parti-
cipate in the study; if participants were under the age of 18 years old,
parents provided written consent, with the adolescent providing written
assent.

2.2. Measures

All clinical interviews were administered by a graduate student in
clinical psychology, or a master's level or higher clinician, and all
clinical formulations were presented to a team of clinicians with ex-
tensive training in the area (two doctoral-level clinicians including one
who is one of only three certified SIPS trainers in the United States (JS),
a psychiatric nurse practitioner, and several psychology doctoral stu-
dents, all of whom received certification in SIPS administration by
completing a two-day training on the SIPS by the assessment author) to
ensure clinical consensus. Participants completed the Prime Screen in
person using pencil/paper; following completion of self-report mea-
sures, the SIPS interview was administered by a study clinician.
Clinicians did not view the Prime Screen prior to interview or interview
scoring.

2.2.1. Demographics

Measures of binary gender (female, male), birth date, total family/
household income, and race were self-reported by participants or, in the
case of younger participants, by their guardian. Age in years was cal-
culated as a continuous measure based on the difference between in-
terview date and birthdate.

2.2.2. Structured interview for psychosis-risk syndromes (SIPS)

The SIPS is a clinician-administered interview that assesses symp-
toms associated with the risk state for psychosis (McGlashan et al.,
2010; Miller et al., 2003). Three risk syndromes (attenuated psychosis
syndrome, brief intermittent psychosis syndrome, and genetic risk
syndrome), as well full threshold psychosis, are determined from the
SIPS interview based on scores of 3-5 (risk) or 6 (psychotic) for the
positive symptom dimension. Consistent with the clinical applicability
of identifying people who were heretofore not identified as at-risk or
having crossed a diagnosable threshold for psychosis, participants po-
sitively diagnosed with a risk disorder or full-threshold psychosis were
designated at “clinical high-risk/Early Psychosis” (CHR/EP) and con-
sidered as a single group. Given findings that risk of progression to
psychosis among adolescents with SPD is similar to the magnitude of
risk among peers meeting other SIPS criteria (e.g., 21%; Woods et al.,
2009), the largest multisite consortium of CHR researchers in North
America has added SPD-only as a risk syndrome if the participant is
younger than age 19 (Addington et al., 2015b). Accordingly, and given
that youth with SPD are clinically more similar to youth with other CHR
syndromes than help seeking controls, we included individuals with
SPD only (n = 3; ages = 15.45, 15.46, and 18.29) in the CHR group. In
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the present sample, n = 27 participants were diagnosed with atte-
nuated psychosis syndrome, n = 3 participants were diagnosed with
brief intermittent psychosis syndrome, n = 1 participants were diag-
nosed with genetic risk syndrome, n = 3 participants were diagnosed
with schizotypal personality disorder in the absence of functional de-
cline, n = 18 were diagnosed with more than one CHR diagnosis, and
n = 19 were diagnosed with full threshold psychosis.

SIPS administrators were trained either by attending a two-day
training with the creators of the SIPS, or through extensive training
processes within the lab including: rating of audio tapes, observing SIPS
interviews administered by staff, being observed by trained staff per-
forming interviews, and achieving a high level of reliability over at least
two cases before being cleared for SIPS interviewing (ICC > 0.80).
Additionally, participants’ clinical presentations were reviewed during
team meetings to provide supervision and agreement in ratings. Within
the SIPS raters, symptom reliability for the SIPS was ICC = 0.82, and
diagnostic agreement was perfect (kappa = 1.0)

2.2.3. Prime screen

The Prime Screen is a self-report measure containing 12 Likert-type
items describing attenuated symptoms rated on a 7-point scale, ranging
from “definitely disagree” to “definitely agree” (Miller et al., 2003).
Individuals are categorized as “at risk” by the Prime Screen if they
endorse at least two items with a score of 5 (“somewhat agree”) or one
item with a score of 6 (“definitely agree”). At least two studies have
reported good sensitivity, specificity and predictive validity of the
Prime Screen relative to SIPS diagnoses (Kline et al., 2015; Miller et al.,
2004).

2.2.3.1. Prime screen scoring. The Prime Screen was operationalized in
two ways for the current study. In addition to the dichotomous measure
of “at risk” for early psychosis status as defined by the instrument
authors (“Prime Screen diagnosis”), a simple count of the number of
items endorsed with a 6 (“definitely agree”) was created, which we
refer to as “Prime Screen symptoms.” A Prime Screen symptom count
was calculated in this manner to derive a continuous measure of items
endorsed at the extreme positive end of the anchor. This scoring
procedure allowed investigators to evaluate the potential effect of
dichotomous response patterns across age.

2.3. Statistical analyses

Analyses aimed to determine the impact of age on the relation be-
tween Prime Screen symptoms and SIPS-obtained diagnoses. Data were
examined for normality and outliers, and the presence of confounds of
age were examined (other DSM diagnoses, gender, income, race, and
CHR/EP status). A point-biserial correlation between Prime Screen
symptoms and CHR/EP status was examined to determine the related-
ness of self-report data to the SIPS. To evaluate whether this relation
was moderated by age, a moderated logistic regression was estimated,
with Prime Screen symptoms (number of extreme endorsements), age,
and their interaction term predicting CHR/EP status. In a second
moderated logistic regression, age? and its interaction term with Prime
Screen symptoms was added to the model given the quadratic nature of
the effect. A final moderated logistic regression was estimated with
traditional Prime Screen risk symptom count (number of items re-
ceiving a score of 5 or 6) replacing Prime Screen symptoms (count of
items endorsed at a 6) to evaluate the unique effect of extreme response
patterns. Finally, the sample was trichotomized into three groups
(younger, middle, older); screening tool accuracy within each age
group was further examined in a receiver operating characteristic
(ROC) curve with dichotomized CHR/EP classification as the ‘state’
variable. Area under the curve (AUC) and overall classification accu-
racy of each screening instrument in the ROC plot was examined. The
Youden method was used to generate empirically derived “optimal”
cut-off scores for each age group within the sample.
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Table 1
Descriptive statistics and frequencies for analysis sample by age group.
Younger age Middle age Older age
12-13.99 years 14-15.99 years 16-23 years
N=43 N =45 N =46
Continuous measures M SD M SD M SD
Age 12.99 0.50 14.97 0.52 18.40 1.84
Prime Screen risk level 3.02 2.81 2.82 2.99 1.98 223
symptoms
Categorical Freq % Freq % Freq %
measures
Prime Screen 28 65% 25 56% 25 54%
diagnosis (at-
risk)
CHR/EP status (at- 22 51% 28 60% 22 @ 48%
risk/early
psychosis)
Gender (female) 22 51% 31 69% 29 63%
Race”
Asian 0 0% 0 0% 1 2%
Black/African 28  65% 20 44% 22  48%
American
White/Caucasian 8 19% 14 31% 17 37%
Biracial 5 12% 10 22% 4 9%
Not reported 2 5% 1 2% 2 4%
Income”
<$20,000 11 26% 11 24% 14  30%
$20,000-$39,999 13 30% 9 20% 5 11%
$40,000-$59,999 2 5% 5 11% 4 9%
$60,000-$79,999 5 12% 4 9% 6 13%
$80,000-$99,999 4 9% 4 9% 3 7%
>$100,000 5 12% 6 13% 8 17%
Not reported 3 7% 6 13% 6 13%
Diagnoses
Anxiety disorder 22 51% 30 67% 33 72%
Eating disorder 0 0% 1 2% 3 7%
Externalizing 38 88% 23 51% 21 46%
disorder
Mood disorder 23 54% 22 49% 28 61%
Other disorder 3 7% 2 4% 3 7%
Substance disorder 0 0% 2 4% 5 11%

# Neither Asian nor “Not reported” participants included in inferential sta-
tistics.

" Income was recorded as total family/household income, and was treated as
ordinal variable in inferential statistics.

3. Results

Participants were excluded from analysis if they were missing data
for age or risk/psychosis status (n = 1 excluded). For the Prime Screen,
participants who answered fewer than 10 items were excluded from the
analysis (n = 10 excluded), yielding an analysis sample of n = 134.
Prior to analysis, all continuous measures were examined for normality
and outliers with no indication of pronounced non-normality (skewness
and kurtosis levels <2 and <10, respectively; Curran et al., 1996).
Tests of the relation of age with gender (¢[132] = 0.77, p = 0.44), race
(F[2, 125] = 0.76, p = 0.47), and income level (rs[N = 119] = —0.03,
p = 0.77) suggested no apparent relations of these variables with age.
Evaluation of differences in age between diagnostic groups (from Kiddie
Schedule for Affective Disorders and Schizophrenia interview;
Kaufman et al., 1997) indicated significant differences in age for those
diagnosed with externalizing disorders (t[129] = 4.22, p < 0.001,
d = 0.75) . No significant group differences were observed in age for
anxiety, mood, substance use, or other disorders (all ps = 0.05). Due to
power concerns in the present study, externalizing diagnosis was not
controlled for in analyses. Table 1 presents descriptive statistics and
frequencies for the analysis sample. Given the limited power to detect
effects, as well as the theoretical grounding of questions, no corrections
were made for multiple comparisons.
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The point-biserial correlation suggested a relation between Prime
Screen symptoms and CHR/EP status (r, = 0.39, p < 0.001); those
with positive SIPS diagnoses reported more Prime Screen symptoms. To
test the primary hypotheses that this relation was moderated by age,
CHR/EP status was regressed on age, Prime Screen symptoms (count of
items with a score of 6, “definitely agree”), and their crossproduct in a
logistic regression. Though the overall model predicting SIPS diagnostic
group was significant, (3> [3, N = 134] = 23.41, p < 0.001), the in-
teraction term did not achieve statistical significance, b = 0.03, x*
(1) = 0.21, p = 0.65.

Visual inspection of the residual by first-order predictor plots sug-
gested the presence of nonlinearity due to age. Accordingly, a second
logistic regression was estimated in which CHR/EP status was regressed
on Prime Screen symptoms, age, quadratic age (age squared), the
crossproducts of Prime Screen symptoms by age, as well as quadratic
age (prior to creation of the crossproduct terms, all continuous mea-
sures were mean-centered for easier interpretability). The overall model
predicting CHR/EP status was statistically significant (x> [5,
N =134] = 28.59, p < 0.001). Importantly, results suggested the
presence of a linear-by-quadratic interaction between age and Prime
Screen symptoms (see Table 2). Though the linear-by-quadratic inter-
action between age and Prime Screen symptoms did not achieve sta-
tistical significance at traditional levels (p = 0.07), we elected to probe
this interaction. Research suggests that higher order terms (e.g., inter-
actions) are typically low in power and have small effect sizes
(Aiken and West, 1991). To explore the interaction, the simple effects of
Prime Screen symptoms on CHR/EP status were estimated at three ages.
Age was mean-centered at 13, 15, and 18 years to reflect the effect of
Prime Screen symptoms on CHR/EP status at younger, middle, and
older age (for an in depth discussion of testing and interpreting inter-
actions, see Aiken and West, 1991). Though Prime Screen symptoms
demonstrated a relation (analogous to “predictive validity”) across age,
the relation appeared stronger for participants at least 15 years old (see
Table 3).

To determine whether the moderating effect of age was unique to
scores of 6 on the Prime Screen, a moderated logistic regression was
estimated in which we changed Prime Screen symptoms from a count of
6's to a count of 5's or 6's, consistent with screening tool author scoring
conventions. Though the overall model was significant, x> [5,
N = 134] = 29.73, p < 0.001, the linear by non-linear interaction did
not achieve statistical significance, b = —0.01, ¥* (1) = 1.08,
p = 0.30. This may suggest that over-endorsement of items by younger
participants is more prevalent for the anchor (extreme) options.

To help understand the practical implications of the nonlinear ef-
fects of age, the sample was trichotomized into three age groups
roughly corresponding to the ages used with simple effects. Groups
were defined as “younger age” (N =43, M =12., 12.06-13.94),
“middle age” (N =45, M = 14.97, 14.14-15.85), and “older age”
(N =46, M = 18.40, 16.05-22.55). Table 4 provides the sensitivity,
specificity, positive predictive validity, negative predictive validity, and
accuracy of Prime Screen diagnosis (risk/no risk) with regard to CHR/
EP status (as defined by SIPS). Current findings fall within ranges of
previously reported psychometric values for the Prime Screen

Table 2

Moderated binary logistic regression predicting SIPS risk diagnosis.
Predictors B (SE) x2 P OR
Age 1.73 (0.93) 3.62 0.06 5.63
Age? —0.05 (0.03) 3.57 0.06 0.95
Prime symptoms 0.77 (0.20) 21.81 <0.001 2.16
Age + prime symptoms 0.14 (0.08) 2.97 0.09 1.15
Age? « prime symptoms —0.03 (0.02) 3.29 0.07 0.97

Note. Age and Prime symptoms centered prior to creation of higher order terms
and inclusion in the model. Reported y 2 are Likelihood Ratio tests, not Wald y 2
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Table 3

Simple effects of prime symptoms on CHR/EP status at levels of age.
Predictors b (SE) x2 p OR
Younger age (at 13 years) 0.35 (0.16) 5.81 0.02 1.42
Middle age (at 15 years) 0.77 (0.20) 21.81 <0.001 2.16
Older age (at 18 years) 0.89 (0.28) 14.18 <0.001 2.44

Note. Reported y? are Likelihood Ratio tests, not Wald-y?.

(Addington et al., 2015a). The data in the present study suggest
younger participants over-endorsed items on the Prime Screen, as they
have notably lower specificity (true negative) rates than other age
groups.

Exploratory analyses were performed to determine optimal cutoffs
for number of risk items (5 and 6) endorsed at three age groups. Using
CHR/EP status (risk vs. no risk) and number of Prime items endorsed,
ROC curves were calculated for each age group (younger, middle,
older) to evaluate the screening tool's accuracy for age groups, and to
produce empirically derived “optimal” cutoffs for the Prime Screen for
each age group. The optimal cutoff for the Prime Screen decreased with
age. For the younger age group (N = 43), the AUC was 0.67, p = 0.04,
95% CI = 0.51-0.83. Using the Youden method, the empirically de-
rived optimal cutoff point was determined to be 6. This yielded a sen-
sitivity = 0.32, specificity = 0.95, PPV = 0.88, and NPV = 0.57. For
the middle age group (N = 45), the AUC was 0.86, p < 0.001, 95%
CI = 0.76-0.96. The empirically derived optimal cutoff point was de-
termined to be 3 or more items, yielding sensitivity = 0.78, specifi-
city = 0.94, PPV = 0.96, and NPV = 0.74. The oldest age group
(N = 46) had an AUC of 0.68, p = 0.02, 95% CI = 0.53-0.83. The
empirically derived optimal cutoff point was determined to be 1 or
more items, yielding sensitivity = 0.77, specificity = 0.54, PPV = 0.61,
and NPV = 0.72.

4. Discussion

Psychosis-risk screening measures are currently limited by high
rates of false-positives, leading to a variety of possible clinical and
ethical concerns (Kline et al., 2012; Millman and Schiffman, 2018).
Identifying factors that account for differential effectiveness in
screening tools is essential to reducing false-positives and increasing
accuracy. Previous work has established that overall screening accuracy
depends on factors such as sample (help-seeking individuals vs. general
population; Kline and Schiffman, 2014), race (Millman et al., 2019),
and the input of additional informants (Kline et al., 2013). The current
study builds on the existing literature by suggesting that respondent age
might moderate screening accuracy. In the current sample, accuracy of
Prime Screen predicting CHR/EP diagnoses varied as a function of
participant age. Although on average younger participants endorsed
more risk items at a level of 6 (“definitely agree”), upon clinical in-
terview, younger participants who screened high were given a CHR/EP
diagnosis at lower rates compared to their middle and older aged peers,
suggesting a mismatch between self-report endorsement and clinician
determined risk/early psychosis in this group.

The impact of age on the validity of the Prime Screen was notably
stronger when risk items were defined as those endorsed at the extreme
end of the scale (e.g., 6). This finding is consistent with previous studies
of self-report response patterns of younger individuals that note ten-
dencies of younger individuals to use Likert-type scales in a yes/no
fashion (Chambers and Johnston, 2002; Mellor and Moore, 2014).
Developmental theory suggests that younger children are more apt to
employ dichotomous thinking, and are less likely to engage in dimen-
sional conceptualizations of abstract concepts such as mental or emo-
tional states (Gelman and Baillargeon, 1983; Rosen, 1985). More fre-
quent endorsement by younger participants of extreme items in the
present study may in part reflect an increased reliance on dichotomous
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Table 4
Sensitivity, specificity, PPV, NPV, and accuracy of Prime Screen diagnosis for CHR/EP status.
N Age Cut-offs Sensitivity Specificity PPV NPV Accuracy
Total sample 134 12-23 0.75 0.60 0.68 0.68 0.68
Younger age 43 12-13.99 0.77 0.47 0.61 0.67 0.63
Middle age 45 14-15.99 0.78 0.78 0.84 0.70 0.78
Older age 46 16-23 0.68 0.58 0.60 0.67 0.63

Note: Outcome is CHR/EP status.

The Youden method was used to calculate sensitivity, specificity, positive predictive validity, negative predictive validity, and accuracy values.

thinking in these participants rather than implying psychosis liability.
Although previous work demonstrates that children and younger
adolescents endorse greater rates of attenuated symptoms as compared
to older individuals (Bartels-Velthius et al., 2011; Brandizzi et al., 2014;
Kelleher et al., 2012a; Laurens et al., 2007; Rubio et al., 2012), self-
reported or clinician rated symptoms of attenuated psychosis appear to
predict truer risk for psychopathology as age increases (Kelleher et al.,
2012b; Schimmelmann et al., 2015). At the same time, endorsement of
psychotic-like experiences decreases with age for adolescents (Bourque
et al., 2017; Mackie et al., 2013). Thus, in relation to older youth,
younger participants may be more likely to endorse experiences on
psychosis-risk screening tools, but their positive endorsement will be
less likely related to the presence of true early psychosis. Younger
children's experience and reporting of these symptoms may reflect
normative developmental processes (Carol and Mittal, 2015).

4.1. Limitations

Potential limitations warrant discussion. First, the cross-sectional
design limits our ability to evaluate the extent to which age impacts
screening capability to identify individuals at greater risk for devel-
oping psychosis over time. The cross-sectional design of this study also
limits our ability to determine whether age influenced the validity of
the SIPS itself in terms of predicting psychosis. The extent to which
younger age is related to later psychosis among those at risk remains
unclear (Schimmelmann and Schultz-Lutter, 2012), which has im-
plications for age-related strengths and limitations of screening tools.
Longitudinal studies examining the influence of age on both pretest risk
and later psychosis would be a valuable contribution to the field of
early detection in psychosis. Additionally, the relatively small sample
size and limited power to detect interactions suggests our findings
should be interpreted with caution. Due to these same concerns, we did
not control for diagnoses in analyses. Participants across diagnostic
groups did not differ by age for anxiety, mood, substance use, or other
disorders, alleviating potential concern that differences in these diag-
noses would differentially influence findings. There were age differ-
ences among those diagnosed with an externalizing disorder compared
to non-externalizing peers, but exploratory analyses indicated that the
pattern of results for the primary analysis held when presence of an
externalizing disorder was included in the model. Similarly, sampling
method and characteristics may have yielded results idiosyncratic to
the current study sample. Given the known impact of recruitment
strategies on risk enrichment and risk samples (Fusar-Poli et al., 2015),
results should be interpreted with caution and with the present context
in mind before they are replicated in a number of diverse samples.

Additionally, while the current findings are in line with previous
work indicating an impact of age on psychometric validity of other
psychosis risk screening measures (Brandizzi et al., 2014; Kelleher
et al., 2012a; Pelizza et al., 2018a, 2018c), other findings indicating a
non-effect of age on measurement validity (Pelizza et al., 2018b) in-
dicate the need for more work clarifying the cause of discrepant find-
ings.

Inclusion/exclusion criteria prohibited participants older than 25
years of age from inclusion in the current study, reducing the upper
limit of age as compared to some other longitudinal studies of early
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psychosis and psychosis-risk (Addington et al., 2012). The ability of the
current study to detect a trending effect of age given the limited range
in the sample, however, indicates the potential strength of this effect.
The use of the SIPS clinical interview as the “gold-standard” measure
for psychosis-risk and early psychosis also deserves comment, given the
relatively low rate of transition to psychosis shown by individuals
deemed at-risk (Fusar-Poli et al., 2012). Despite the fact that most in-
dividuals at CHR do not develop a psychotic disorder, the distress and
impairment experienced by CHR non-converters renders screening ef-
forts to identify psychosis-risk worthwhile (Addington et al., 2011; Lin
et al., 2015; Millman and Schiffman, 2018). Current limitations suggest
need for replication in larger and diverse samples to determine the
presence and strength of the impact of age on emerging psychosis
screening tool validity.

4.2. Clinical implications and future directions

Small sample and the need for replication notwithstanding, the
current findings suggest possible benefits of age adjusted scoring pro-
cedures and/or cutoff recommendations. Current cutoffs for Prime
Screen risk status include two or more item endorsements at a score of 5
or one or more 6. Exploratory analyses within our small sample suggest
that optimal cutoffs varied by age, with a higher number of items re-
quired for younger participants (cutoff = 6 items), as compared to
middle age (cutoff = 3 items) and older age participants (cutoff = 1
item).

The current study builds on existing literature examining psycho-
metric properties of psychosis-risk screening tools among help-seeking
children and adolescents (Addington et al., 2015a; Kline et al., 2016;
Kline and Schiffman, 2014; Schiffman, 2018). Age of respondent ap-
peared to impact validity of the screening measure, with younger par-
ticipants demonstrating differential response patterns as compared to
older participants on the Prime Screen. These findings, as well as pre-
vious literature demonstrating age differences in early psychosis
symptoms, highlight the need for more work understanding the pro-
cesses that underlie symptom endorsement in younger individuals
across psychosis risk screening tools. Identification of such obfuscating
factors may aid in improving the clinical utility of psychosis-risk
screening tools. In reducing false positive rates and improving accuracy,
self-report measures will have broadened ability to identify at-risk
youth, while not inadvertently pathologizing experiences common in
typical development.
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