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Running Head: Dimensional Assessment of Psychiatric Traits

Background: Healthy functioning relies on a variety of perceptual, cognitive, emotional, and
behavioral abilities that are distributed throughout the normal population. @asati these

traits define.the wide range of neurodevelopmental (NDD) and neuropsychidi) (N
disorders.'Here we introduce a new measure for assessing these tyaitsally developing
childrenand-ehildren at risk for NDD and NPD from age 2 to 18 ykbeethod: The Childhood
Oxford-Liverpool Inventory of Feelings and Experien@@®-LIFE), was created as a
dimensional, pareneportmeasure o$chizotypal and psychotic traits in the general population.
Parents of 2786 children also sedported on an adapted version of the Oxford-Liverpool
Inventory of Feelings and ExperiencesI({BFE-US). Results: The COLIFE resulted in
continuous distributions for the total seand for each of three factanalytically derived
subscales. Iltem Response Theory (IRT) analyses indicated strong reliability across the score
range forthe OLIFE-US and theCO-LIFE. Internal consistency and testest reliability were
high across-alécales. Paresnthild intraclass correlations were consistent with high heritability.
The scales:diseriminated participants who reported a lifetime psychiatric diagnosis from those
who reporied no diagnosis. ThelE-US and CGLIFE scores correlated pdisiely with the
Social Responsiveness Scale 2 (SB$dicating good convergent validit§onclusion: Like

the original GLIFE, the OGLIFE-US and the CQAFE are valid and reliable tools that reflect the
spectrum ‘ef psychiatric and schizotypal traits in the general population. Such scales are
necessaryforconducting family studies that aim to examine a range of psychological and
behavioral'traits in both children and adults, and are sugtéd for the Research Domain

Criteria (RDoC) initiative of the NIM. Keywords. Dimensional pychiatrictraits; schizotypy

in children; parentchild psychiatric taits
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I ntroduction

Despite a long history employing a categorical taxonomic system to psychiatric
morbidity, scant evidence supports the existence of categorical approathQukbert,
Garvey, et al., 2010; Kotov, Kruger, Watson, et al., 2017). It has been suggested that the
symptoms.that.define neurodevelopmental (NDD) and neuropsychiatric disordelly ((isi?
insteadrbebest:conceptualized asatans of quantitative dimensions of sensory, perceptual,
cognitive,"emotional, social and behavioral domains that are distributed throughoutehed ge
population (Hengartner & Lehmann, 2017; Kotovet al., 2017). The ability to assess vaniation i
such traits.aleng a normal-pathological continud@nd across the lifespanis critical for
understandingsand identifyingsk and protectivéactors associated with NDD/NPD. Here we
introduce new dimensional, quantitative meastoeassessingehavioral dmains that are
implicated in a wide range of NDD/NPD characterized by variations in sensorgppeal,
cognitive, 'emotional, and social functioning, including, but not limited, to psychotic disorders,

mood disorders, and autism spectrum disor(fEesd).

Empirical evidence reveals considerable overlap in the frequency distnblietween
clinical and norelinical samples on continuous, quantitative clinical traits once thought to be
only present in NDD/NPD (Johns & Van Os, 2001; Kendler & Gardner, 1998). For example,
traits characteristic of ASD have been shown to be distributed across the general population
(Constantino & Todd, 2003Even psychotic symptoms such as hallucinations and delusions are
relatively commonappearing isome 12% to 40%f the general population, and do not
necessarilysindicate clinical psychiatric morbidity (Johns & Van Os, 2001; Sifenaif, 2008;
van Os:et-al2009; van't Wout et al., 20B88ther, psychiatric morbidity may be thought of as a
“shift” in‘the continuous wtributions of NDD/NPD traits toward greater impairment, while
maintaining considerable overlap with the population distribution (Gillberg & Featdl4;
Simonoff et al.,.2008; van Os et al., 2009).

Schizotypy refers to the personality continuum of psyic features that extends into the
general population (van Os et al., 2009; van't Wout et al., 2004). A growing body of work has

demonstrated that similar genetic and non-genetic factors (Ronald, 2015; van Os et al., 2009;
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Zavos et al., 2014nd neural substrates (DeRosse et al., 2015; Ettinger et al., 2012; Evans et al.,
2016; Lymer et al., 2006) contribute to schizotypy pegchotic traits across tkeamtirenormal-
pathological spectrum. For example, structural brain volumes of regions associated wi
clinically-relevant psychotic experiences (hippocampus, amygdala, caudate, and middleltempora
gyrus)arealso'linked to schizotypal experiences of typicalgveloping childrefEvans et al.,

2016). In other workywe demonstrated that probands with whole genomic copy number
variations,thapresent risk for ASD and intellectual disabiléyperience significant deficits in

social and _cognitive functioninglative tonon-carrier firstdegree relatives even when

diagnostic clinical thresholds are not met (Mor&®Luca et al., 2014)A large population-

based study in Iceland reports that when control subjects who carry pathogenic copy num
variations (CNVs) thatonfer risk for schizophrenia are administered a battery of cognitive tests,
their perbrmance is intermediate betwegatients with schizophrenia and population controls
(Stefanssonet-al., 2014hese studies demonstrate the critical importance of megsu
behavioral'phenotypes as quantitatdimensions when assessimagmal variability in the

general population, in terms of both neural correlates anehtisbleexpressivity of genetic

syndromes that present risk for NDD/NPD.

Capturing the normgpathological continuum in the expression of psychotic/schizotypal
traits presents significant measurement challenges, however, as assessment tools need to be
sufficiently.sensitive to register subtle variation across the wholéncom, in order to avoid
floor and ceiling effects. Furthermore, given g@tizotypal anghsychoticlike experiences
may emergearlyin typical developmentften persisting int@dolescence and adulthodds
necessary to develop measutest are developmentalensitiveaaoss the life span. One of the
most widely used measures of 8@hizotypal and psychosis continuum is the Oxford-Liverpool
Inventory of Feelings and Experiencesl({BE; Mason, Claridge, & Jackson, 1995; Mason &
Claridge, 2006)which wasnormed on typical adults (17 to 85 yeaigalidation studiesf the
O-LIFE havewielded varyingesults in termsf its structure, includingwo-factor (negative and
positive symptoms), three-factor (negative, positive,@ghitive disorganization) arfdur-
factorsolutions (unusual sensory experiences, cognitive disorganization, introvahaaoaia,
and impulsive non-conformity (Mason & Claridge, 2006; Mason, Linney, & Claridge, 2005; see

DembihnskaKrajewska& Rybakowski, 2014, for a review]Jhe empirical consensus favors a
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three or four factor solution over or&-two-factor models$ee FonseeRedrero, Ortun&ierra,
Mason, & Muniz, 2015). The Schizotypy Traits Questionnaire (STA; Cyhlarova & Claridge
2005) is an adaptation of thelMFE thatassesseschizotypal traits in early adolescence, and
reveals that common childhood phenomsuaeh as fantasy proneness normallydistributed

and associated,with other schizotypal traits (San&eenardos & Avia, 2006). Although subtle
markers oflatedeveloping shizophrenia can be identified in seemingly healthy children
(Isohanni et al., 2000; Jones et al., 2004; Niemi et al., 2005) no quantitative measul@Esehave
normed and validated for use with preschool and early school-aged children, despite the
importarce,of early detection of psychiatric conditipagad the ubiquitous presence of fantastical

and magical thinking that characterizes early typical childhood.

We present heravo, dimensionameasureassessing variability isensory/perceptual,
cognitive,social, emotional, and other neurobehavioral traits across the roathalogical
continuum. We adapted the short form of the O-LIFE (Mason & Claridge, 2006; Mason, Linney,
& Claridge»2005)or use in the United States. We tleraated a parallel versidar assessing
schizotypakand psychotic features in children ranging in age from 2 to 18 years Tfiese.
measuresa) allow for parallel comparison of children’s and parents’ behaviors that are critical
for family_pedigree studies, and that will helgtermine the true impact of genetic variants; b)
identify prodromal symptoms that predict increased risk of later morbidity; c)esmainiitoring
of the natural history of schizotypal and other psychotic and psychraitgfrom infancy
through adultheod, in a developmentally sensitive manner, and d) to capture the full range of
psychotichke features, from behaviors that represent norrzaid even adaptiveaspects of
development, to the full manifestationsyfmptoms characteristic of NDDs/NP[Establishing
valid and reliablelimensionameasures lies at the core of the NIMH Research Domain Criteria
(RDoC; Cuthbert & Insel, 2013) initiative, providing an avenue for establishing reliable
biomarkers of key dimensional constructs that underlie a wide range of NDD/NRidieic
and adultsThe'measures presented here aim to serve the RDoC and other esipitacal

initiatives.
Materialsand M ethods
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Subjects

Participants were recruited through Survey Sampling International (SSI), a scientg sur
company that specializes in recruiting representative samples of the United States (U.S.)
demographic. Participants were 2786 adults (mean age= 40.4 years, SD= 9.3, range: (83-81 yea
1013 male, 1773 female) with at least one child ranging in age from 2 years to 17 years 11
months=Offspring of these participants were 1453 males and 1299 females (med® agars
2 months)~'Demographic data were highly consistent with the general U.S. population for
race/ethnicity as well as education and incomél@ &), with a moderatand statistically
significant.skewing toward greater representation of participants at the lowest income level
(<$10,000.00 per annum).

Insert Table 1 abobere

Measures

The Oxford-Liverpool Inventory ofdelings andxperiences (QIFE; Mason &
Claridge,*2006; Mason, Claridge, and Jackson, 1995; Mason, Linney, & Claridge, 2006) short
form was.adapted to include minor conceptual, spellinggamtimatical changedbat reflect
United States English language conventi®is.converted the dichotomous response scale to a
5-point Likert scale (Appendix S1). Next, we developed a companion papit-measure for
assessingehizoetypal, psychotic, mood, and other neurobehavioral traits, in children and
adolescentsith€hildhood OLIFE (CO-LIFE) (Appendix S2). For each item on theL@~E-

US, we constructed@mparableCO-LIFE item, cast in a developmental conteatas to reflect
both normative and potentially symptomatic traits. iems nclude a range of sensory and
perceptual experiences, cognitive disorganization, attention, behavioral foypwdgivity,

mood, and sacial reciprocity.

Both the OLIFE-US and the CQ4FE contain 43 items. The measures were formatted
for online adminigtation and automated scoring using the Qualtrics Research Suite (Qualtrics,
Provo, UT). Raw td score conversion tables are availatdine (Appendix S3). Parents
completed a demographics form, and a subset of participants (n = 411) self-repaheddult
This article is protected by copyright. All rights reserved
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Social Responsiveness Scale 2 (SRS 2) and completed the SRS 2 school age or preschool parent
report form for their children (n = 115). We chose the @Rfgcause it is a quantitative measure
designed to capture dimensions of symptoms as they manifest in the generalqoRéaent

work withithe SRS (Frazier et al.2014) reports five-factor solution (Emotion Recognition,

Social Avoidance, Interpersonal Relatedness, Insistence on Sameness, and Repetitive
Mannerisms)which allows for a compaimisof the various scales of the SRS, and those of the O-

LIFE-US and the CO-LIFE that resulted from factor analyses reported below.

Procedures

Eligible participants were contacted by $8H invitedto complete the online measures.
A primary=parentesponder selfeported on the QIFE-US, then completed the COFE for
their child(ren):"A seaad parent also had the optionsafl-reportingon the GLIFE-US.
Approximately 3 weeks later, a subset of participants wasmected to either complete the O
LIFE-US and CGLIFE a second time (n = 500) or to complete the SRS-2 adult and child forms
(n = 500). Participants were randomly assignecbtapletethe SRS2 or OLIFE-US/COLIFE
at Timeg2yand-(counterbalanced for order). Participants completed the chiddafiodnadult
forms one week apart during Time 2 to avoid bias that might result from compteting

measures in rapid successidmmaximum of 10% of msing data per participant was allowed.

Results

To evaluate the structure of thelFE-US and CGLIFE principal components analysis
(PCA) were conducted using IBM SPSS v24 and the resulting eigenvalues were compared to the
upper 95%.confidence intervabim Horn’s Parallel Analysis (HPA; Glorfeld, 1995; Horn,
1965). Afterthe number of components was selected, exploratory factor analyses wer
conducting using principal axis factoring and promax (oblique) rotation. Items witimépafi
.30 weresretained.

Initial PCA indicated that for bottihe O-LIFE-US and theéCO-LIFE six components had
eigenvalues over Kaiser’s criterion of 1 and in combination explained 54.05% of the e&rranc
O-LIFE-US (Factor 1: 32.91%, Factor 2: 7.79%, Factor 3: 4.91%, Factor 4: 3.38%, Factor 5:
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2.55%, Factor 6: 2.51%) and 58.77% of the variance fol.8-(Factor 1: 35.75%, Factor 2:
8.30%, Factor 3: 5.88%, Factor 4: 3.58%, Factor 5: 2.80%, Factor 6: 2.45%).

To provide a finegrained analysis of reliability as a function of score level (conditional
reliability across the latent trait), item response theory (IRT) analyses were conducted using
graded response models implemented in Mplus v7.3 (Muthén & Muthén, 2007). IRT analyses
indicate thewreliability of the instruments for clinical purposes, and the ability of scores to
differentiate across the various levels of the scale. Separate analyses were conductémtdbr the
scores and.for.each of the sstalesof the OLIFE-US, and the CQJIFE. Item response theory-
derived infermation values can be converted to reliability coefficients with information values of
3, 5, and 10 reflecting reliability coefficients of .67, .80, and .90, respectively.

Mixture modding analyses were conducted separately for parent and child ratings using
Mplus v7.30ne to eight class solutions were examined with each of the three subscale3d
as indicatars=Optimal class number was determined by examining four fit stafikadse
Information=Criterior(Akaike, 1987) Bayesian Information Criterion (Schwarz, 1978) sample-
adjusted Bayesian Information Criterion (saBIC), and entropy. These staistioseful for
comparing the relative fit of models, with lower values of ABGC, and saBIC indicating better
fit and highemvalues of entropy indicating better fit. Entropy and the base rate of édkentifi
classesswere given priority in identifying the most parsimonious solution.

These analyses indicated possibieee or fourfactor solutions for both the QH-E-US
and the CO=kIEE. In both cases, the fourth factor barely exceeded the 95% confidemeg int
from Horn’s parallel analysis. However, since the loadings for this fourtbrfeetded to be
weak and croskaded on othefactors, a threéactor solution was considered mosbust and
parsimonious. The three factors reflect: cognitive disorganization/impulsivity (CDI), sensory
perception/magical thinking (SPMT), and social anxiety/withdrawal (SAW). Pattern matrix
loadingsarepresented in Appendices 4 and 5. IRT analyses indicated strong reliability across the
vast majority“of the score range for the full parent and child scales, with onlytsdidgjhg off of
reliabilitysfor very low scores (Figure 1), suggesting exadlkensitivity across the scale range.
Parent and child subscales showed good to excellent reliability (>.80) from lowavenrzery
high scores with a slight decrease for low and very low scores. These results suggest that the

total scores havexcellet reliability for clinical purposes and that the subscales have adequate
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reliability for distinguishing average from high and very high scores. Reliabilityese

subscales for use in researslexcellent

Insert Figure 1 aboutene

Fit indices-from mixture models continued to decrease througias8-solutions ¢b
class solutions shown in Appendig)SHowever, classification entropy was largest at toags
solution for both parent and child ratings. The wlass solutions for both scales included very
large classes (class proportions of .90 for parent and .91 for child) with low sodies CDI
and SPMT subscales and small classes (.10 for parent and .09 for child) with higloacore
these scales (Figure 1). The difference across classes for SAW subscale was minimal. Higher
class solutions produced very small classes (<.05) and added only groups with mese or le
extreme CBlorSPMT. Thus, the primary sub-group distinction for parent and child sabscale

was between-elevateddainormal range scores.

Reliability=internal consistency, split half, and testest

Analysis-of the frequency distributions of the summed scale and subscale scores-of the O
LIFE-US revealed mostly normal kurtosis, with normal to positive skew. AlHeuSPMT
subscale showed skewness and kurtosis indices of less tHarTtheé SPMT subscale resulted in
the least normal distribution (skewness = 1.62, kurtosis = 2.99), which is not surpneindhe
nature of many of the items (e.g. hallucinations and delusions). Internal religljilitenbach
alpha) for the-€LIFE-US subscales ranged from .74 (SAW) to .93 (CDI) with a totalFE-
US reliability-0f+94. Guttman Split-Half reliability coefficients rangeahf 0.71 to 0.91. The
testretestICCs war. totalt-score:ICC(429) = .88; CDI t-sore:ICC(429) = .87; SPMT t«ore:
ICC(429) = .88;)SAW t-sore:ICC(429) = .79; all p < .0001..

Parallel subscales were created for thel@EE. The SAW and CDI subscales were in the
acceptable to excellent range on indices of skewness and kurtosis. The SPMT subscale resulted
in the least normal distribution (skewness = 2.21, kurtosis, 3ri8jnal reliabilities
(Cronbach’s alpha) ranged from .78 (SAW) to .95 (SPMT); totalLO®E= scale reliability = .95.
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Guttman Split-Half reliability coefficients ranged from 0.80 (SAW) to 0.93 (CDhe testretest
ICCs were: total CELIFE t-score:ICC(267) = .91; CDl score:ICC(267) = .91; SPMT score:
ICC(267) = .88; SAW t-sore:ICC(267) = .88; all p < .0001.

Age effects were explored by comparing CIBE and factor raw scores across the
following three. age groups (2-5 years, 6-12 years, and 13 years and older) and by child gender.
The age group"X gender interaction was significant only for the SAW raw B(@2¥46)=3.43,
p=.03. Manreffect One way ANOVAs for age group were as follows: TotalL &
F(2,2749)=3.07p=.047, with poshoc tests (lkey HSD) indicating that 6-12 year old children
higher scaressthan the®year old groupp=.04). ANOVA revealed an age effeon the CDI
(F(2,2749)=4.38, p=.013 on CDI, such that the 6-12 year old group had higher scores on the CDI
factor than both,the younger and older groups. For SPMawiiall ANOVA was significant,
F(2,2749)=3.66, p=.026, but none of the post hoc tests revealed differences between any two
groups, though the 6-12 year olds had the highest means (p=.056 between the middle and oldest
group). For=SAWhe ANOVA was significant~(2,2749)=69.54p< .00001, with significant
differences:between all three age groupsging from the youngest, middle, and oldest age
groups, pregressively. Males had significantly higher scores than femaéidaur indices:
CO-LIFE E(272750)=39.84p< .00001; CDIF(1,2750)=25.28p< .00001; SPMT
F(1,2750)=9.35p=.002; SAWF(1,2750)=104.31p< .00001. Because of the magnitude of the

gende differences, separate rata-t-score conversion tables are providedmales and females.
Preliminary tests of validity
Convergent Validity

Because the QIFE and COLIFE reflect behaviors and traits therecharacteristic of
ASD and other,NDDs, including deficits in social reciprocéfgention, cognitive organization,
andemotionsregulation, etcwe expected shared variance between overlap between these two
measures and SRS The OLIFE-USt-score shared significant variance with the SR8ore
(R = .48). Correlations between thelMFE-US andeach of the fivé&SRSfactors ranged from
r(411) = .14 (SAW with SRS Repetitive Mannerisms)(#il1) = .63 (CDI with SRS Insistence
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on Sameness). Mean Pearson correlation among all subscales was .45, or an average of 21%
variance shared. For the AaFE, totalt-score correlad with total SRSRP=.50), with ranges
fromr(115) = .39 (SAW and SRS Repetitive Mannerismg)145) = .67 (SAW and SRS Social

Avoidance).
Discriminant Validity

In total, 35.8% of the adult sample reported that they had received at least orme NPD
NDD clinieal diagnosis. This is less than the 46.6 % reported by the EpidemiolGgicaiment
Area (ECA)'survey and the National Comorbidity Survey (NK&ssler et a) 2005) and likely
results from the fact that our survey included only a subset of all the diagnostic categories that

were the mostirelevant to the construct of interest

Adults'who reported at least one NDD/NPD diagnosis (n = 945) differed from those who
reported novdiagnoses(1,2655)= 399.52 = 6.47 X 10%, Cohen’s d=.79; CDI $core:
F(1,2655% 484.41p= 9.32 X 10®, Cohen’s d= .87; SPMT &sre:F(1,2655)= 147.35) = 4.85
X 10%, Cohen’s d= .47; SAW tewre:F(1,2655)= 59.87p= 1.43 X 10" Cohen’s d= .31.
Those indicating a lifetime clinical diagnosis were higher on all scalesawiéiverage shift of +

.75 standard.deviationSs) between individuals with and without lifetime clinical diagnosis.

Children who were reported to have a neurodevelopmental or neuropsychiatric diagnosis
(n =679, or25.7% of the sample) differed from those with no reported diagnoses on all scales:
CO-LIFE totaltéscore:F(1,2637) 654.28p = 4.26 X 10**°, Cohen’s d= 1.8; CDIt-score:
F(1,2637)(= 696.85) = 1.82 X 10'*, Cohen’s d= 1.11; SPMfscore:F(1,2637) = 230.54) =
5.56 X 10°°, Cohen’s d= .61; SAW $core:F(1,2637) = 158.46) = 2.49 X 10®°, Cohen’s d=
.55. Children with a diagnosis scored 13I¥ higheron the total CELIFE than those with no

diagnosis,

Children at higher risk (parent with a NDD/NPD diagnosis) scored significagtigh
on all scales compared to children at lower risk (neither parent with a NDD/NPD diagnosis):
CO-LIFE total tscore:F(1,2622) = 162.3%) = 4.05 X 10°°, Cohen’s d= .52; CDI $cre:
F(1,2622) = 181.1&) = 5.53 X 10°, Cohen’s d= .54; SPMTgeore: F(1,2622) = 72.56p =
This article is protected by copyright. All rights reserved



Running Head: Dimensional Assessment of Psychiatric Traits

2.69 X 10", Cohen’s d=.33; SAW seore:F(1,2622) = 25.91p = 3.83 X 10/, Cohen’s d=.21.
Children at higher risk scored 0.5Dshift higher than those at lower risk (Figure 2).

Insert Figure 2 aboutene

Finally, we examined group differences between clinical diagnoses, using clusters of
diagnostic categories that share coom features and have demonstrated high co-morbidity
rates. For'adults, the clusters were the following: no diagnosis; depression/anxiety; bi
polar/schizophrenia; autism/Asperger’s/PDIDS; ADD/ADHD; obsessiveompulsive
disorder/tic disorders. For childrein addition to these clusters, developmental delay/intellectual
disability; oppositional defiant/conduct disorders, and speech/language diseatteralso
present. Adultidiagnostic cluster groups differed significantly on the totdFE-US and all
three subscales: totascore:F(5,2652) = 98.29 = 2.80 X 10°>; CDI t-score:F(5,2652) =
113.55,p £5.16 X 10" SPMTt-score:F(5,2652) = 41.11p = 7.21 X 10" SAW t-score:
F(5,2652) = 15.28y = 7.71 X 10". Post hoc tests indicated that the Diagnosis cluster scored
significantly lower than all other groups on the totallIBE-US and the CDI subscale, and
lower than-all-ether groups except ADD/ADHD on the SPMT and SAW subscale. #&D a
bipolar/schizophrenia clusters had highest scores for total, CDI, and SPMT subscales. For SAW
subscale, although bipolar/schizophrenia cluster had the highest score follow€DbRlidO
disorder, few of the comparisons were statistically significant. For dibt@anerview of the post-

hoc results, see Table 2.
Insert Table 2about lere

Significant differences in total GOIFE scores and all three subscales were also found
between diagnostic clusters in children: total-OGE t-score:F(8,2630) = 92.45y) = 1.20 X
103> CDL t-score:F(8,2630) = 95.17p = 2.77 X 10"** SPMT tscore:F(8,2630) = 38.48p =
2.71 X 10°%,:8AW t-score:F(8,2630) = 28.26p = 1.58 X 10*2. The No Diagnosis cluster scored
significantlyslower than all other clusters on the overalldBE and the CDI subscale, and
lower than all otheclusters except ADD/ADHD on the SPMT and SAW subscale. The
Bipolar/Schizophrenia cluster scored significantly higher than all other clusters on the overall
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CO-LIFE, CDI and SPMT subscale. There was considerable overlap between most clusters on
the SAW subsale, with the ASD/Asperger/PDROS cluster scoring significantly higher than
all other clusters. See Table 3 for a summary of thesehpastesults.

Insert Table &abouthere
ParentChild Intraclass Correlations

Parentchild intraclass correlation$GCs) were performed. ICCs are used to comfiage
strength of,association between related pairs, susiblasy-sibling or parent-child dyads, on
dimensional fraits. ICCsvere as follows: total t scorlCC(2749) = .82p < .0001; CDI tscore:
ICC(2749) = .80p < .0001; SPMT scae: ICC(2749) = .83p < .0001; SAW-score:

ICC(2749) = .63p < .0001. To account for potential response bias resulting from parents
completingrtherself and chilekport measures in rapid succession, subjects who were re
contacted-forthe tesetest reliability phase were administered the parent and child versions one
week apart. The ICCs remathhigh and significant: totaldeorelCC(224) = .71p < .0001;

CDI t scorelICC(224) = .68p < .0001; SPMT t-wore:ICC(224) = .68p < .0001; SAW t-sore:
ICC(224) ="58p < .0001.

Discussion

We presented data from ationally representative U.S. cohort on a new measure for
assessing psychotic, schizotypal and other psychiatric traits in chi{therCGOLIFE, and an
adaptationsoef-an existing measure (the short form of the O-LIFE; Mason, Linndgri€de,

2005). Theesmeasures reflect a broad range of traits associated with neurodevelopmental (NDD)
and neuropsychiatric (NPD) conditions that extend into the general population, making them
excellent candidates for use in cohorts with family history of NDD/NPD, longailidesearch,

and for studies.aiming to characterize the variable expressivity of genetic variants that confer risk
for NDDINPD.

1 Note that in SPSS, exact p-values are not provided for ICC.
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The OLIFE-US and COLIFE demonstrated excellent range and variability to enable
guantitative, dimensionalnalysis in clinial and norclinical populations alike. These properties
are necessary for studying group and individual differences, when traditionadlalim@asures
would otherwise result in nedlvor effects that attenuate relevant gémain-behavior links,
particularlyfin‘studies of subclinical populations. Item response theory asaypport the
identification=of-high levels of schizotypy using the total scores and the CDI an@l SPM
subscales,with differentiation. The results also suggest that elevated SAV4 isanet

component.of .schizotypy as identified by the instrument, but rather reflectsnatdisimstruct.

Both the, OLIFE-US and CGLIFE demonstrated excellent internal consistency, split-
half reliability, and testetest reliability. Total scores for oinstruments show very good
reliability for clinical purposes and both thelM~E-US and CGLIFE subscales have adequate
reliability for distinguishing average from high and very high scores. Correlatibnedaethe
adapted Q:IFE-US/COLIFE and the SRS-2 indicate convergent validity while offering

sufficient unigué variance to allow substantial discriminant validity.

Adult-respondents who reported a lifetime psychiatric diagnosis (35.8%) repoited hig
scores (greateriimpairment) across all scales of th#-B-US relative to those with no history
of NDD/NPD. Offspring of parents with a lifetime psychiatric diagnosis (25.7%) were also rated
higher across all scales compared to those children whose parents reported naipsyistoay.
Children with a reported diagnosis also had higher scores on all scales tham etiildread not
received a diaghosis. The results demonstrate discriminant validity for idegtifigividuals
with psychiatriesdisorders, as well as offspring who are at risk for psyichigorder. As
clinical entitiesy=psychotic disorders are generally diagnosed in earyhaod. However, as
previously noted, traits such as hallucinationsaygmeaiin early childhood (van Os et al., 2009).
Despite the factithat in the majority of easthese psychotlice traits in childhood are
transitory and do not cause impairment, when exhibited to greater extent they ety ref
prodromal psychotic symptoms (Poulton et al., 2000). Therefore, the ability to identgiyenhi
with elevated schizotypal/psychotic traits is of particular importance. To date however, few, if
any measures, exist that are suitable for capturing the expression of schigsygpatc traits
in early childhood in a sensitive and developmentafipropriate manner. Because the norms of
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the COLIFE scales were established for children as young as two years of age, these measures

will be useful when examining early/prodromal psychiatoaditions and atisk populations.

It is impaortant to consider the work presented here in the context of altenmatiiedsin
the field of developmental psychopathologg,well asmodels of schizophrenia and psychotic
spectra. One long-standing devetmgmtalmodelis the “internalizingexternalizing” framework
of the (hild*Behavior Checklist (CBCLAchenbach & Edelbrock, 1991) and its antecedent, the
“thought- versus action-orientation” approach (Zigler & Glick, 1986; Zigler &liphkjl1961;
Werner, 198). These modelsharacterize symptom expression along a developmental
hierarchy, withsthoughtriented symptoms (anxiety, depression) reflecting a more sophisticated
cognitive-developmental process than action-oriented symptoms (impulsivity, iggjes
However, despite its comprehensive and robust evidence base, the CBCL has only few items
dedicated to psychotitke symptoms. We believe that thelFE-US and CGLIFE provide a
fuller picture of the psychosis spectrum, while also capturing symptoms of moodreavibbe
that comprisesthe internalizirgxternalizing/thought-action continua. More recerttig,
Hierarchical Taxonomy Of Psychopathology (HITOP) model (Kotov et al.,2017) has enasrge
a result'of,joint effod of a number of experts in thelfléo address limitations of the traditional
categoricaldiagnostic systems. Although it is beyond theesgbthis article to provide a
detailed overview of the model, it is important to highlight the fact that it combiresatoring
syndromes amongjx spectra: internalizing/negative affectivity, thought disorder/psychoticism,
disinhibitedsexternalizing, antagonistic externalizing, detachment, and somatefach of
which are characterized as dimensioralture research would do well to explore thelBE-
US andCQ-LIFE in the context of th&liTOP framework.

The three-factor solution we report is consistent with work addressingahedor
psychosis spectrum that includes positive symptoms (unusual sgesoeptual experiences
and magical thinkinggMPT factor], negative symptoms (social anxiety/withdrawal (SAW
factor), ‘as,well as cognitive disorganization/impulsivity [CDI factor], as well as those reported
previously with the G:=IFE (Dembinnska-Krajewska& Rybakowski, 2014; Fonseca-Pedrero et
al., 2015; Nuechterlein et al., 2004).
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When participants were grouped into one of the diagnostic clusters,ltieEQJS and
CO-LIFE scales differentiated the No Diagnosis group from all other groups)ignédawith
our predictions: Symptoms that are most elpsssociated with psychosis (unusual sensory
perceptions/magicahinking) were highest in participants with a reported history of
schizophrenia“er bipolar disorder in the childhood and adolescent sample. Symptams mos
typical of ASD'(social anxiety/wittirawal) were highest in children diagnosed with ASD.
Importantly, these findings and IRT analyses revealedhkat is a significant range fall
symptom types across multiple diagnostic groups. This is consistent with worl sgginptom
overlap and high cenorbidity rates within and between neurodevelopmental and
neuropsychiatric disorders, including those representing diverse genotyplesr(GR010;
MorenoDe-Luca et al., 2013; van Os, 2015).

Heritability estimates of psychotic disorders range from approximately .@%t
(Kendler et al., 2003; Keshavahal., 2005; Lichtenstein et al., 2006; Lichtenstein et al., 2009;
Szatkewicz-et-al., 2014) and studies on typically developing monozygotic and dizygotic twins
suggest that 'subclinical psychotic experiences are also genetically influendg®413avos et
al., 2014)..Ihe significant parent-child ICCs on th&lBE-US and CGLIFE are consistent with
the heritability of these traits indicating the utility of these scales for family studies. These scales
may be particularly useful for examining the variablpressivity of genetic variatioribat
confer risk.for a range of psyetic experiencesComparingorobands to nokarrier relatives
requires multidimensional, quantitative assessments of proband and family mémabeare

sensitive aeress the scale range.

As:we-move away from simplistic dichotomies that obscure the bialogialities of ce
morbidity (Laurens et al., 2012; Owen, 2014) and variable expressivity, quantitative
measurement across a range of constructs will be necessary. This approach is reflected in the
recent RDoC (Cuthbert & Insel, 2013) initiative, which éagizes the importance of assessing
dimensional, continuous traits in favor of a traditional psychiatric taxondhey/ scales
presented here are excellent candidates for such analysis, particularly for the RDoC constructs of
Negative Valence Systems, Cotive Systems, and Social Proces$@s. acknowledge,
however the inherent limitation of selfleported diagnoses, and of subjective reports in general.
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Thus, it will be important for future research to provide more in-depth comparisons
supplemented with wellalidated dimensional measures of NDDs/NPDs, suthesGBCL,

Strengths and Difficulties Questionnaire, Brief Psychiatric Sealéous diagnostic interviews,

and otherindices of schizotypy. Further, we acknowledge that dimensionality does natkeprecl

the existence of meaningful diagnostic thresholds. Even when measured astygantita
dimensionsytraitsssuch as schizotypy may reach clinical significance when certain thresholds are
met (Lenzenweger et al., 2015; van Os et al., 2009). Still, as ltie diepsychology, psychiatry,
genetics, and neuroscience work to gain a comprehensive, integrated understandiag-of ge
brainbehavior links, dimensional approaches (such as RDoC) will likely play a promahent

in refiningfand/or validating longeldtraditions in clinical practice and in translational research.
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Table 1. Comparison of Socioeconomic Demographics between Survey Participants and

National Statistics

Race/Ethnicity Survey (%) 2010 U.S. Census® (%)

White 77.8 72.4

This article is protected by copyright. All rights reserved



Running Head: Dimensional Assessment of Psychiatric Traits

African American 11.0 12.6
Hispanic/Latino 10.4 16.4
Asian 4.4 4.8
Asian-Pacificiislander 1.1 0.2
Native American 1.8 0.9
Other/missing 0.8

Total Household Income Survey (%) 2014 Congressional Research® (%)

< $10,000 22.0 7.3
$10,000-519,999 10.4 11.5
$20,000-529,999 11.3 10.9
$30,000-539,999 12.1 10.0
$40,000-549,999 9.7 8.9
$50,000-$59,999 9.4 7.6
$60,000-569,999 59 6.8
$70,000-579;999 5.0 5.9
$80,000-589,999 3.0 4.9
$90,000-599,999 3.0 4.0
$100,000-5149;999 55 12.4
$150,000/0r more 2.6 9.5

Note: 2 Humeset al. (2010); b Elwell (2014)
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Total Score CDI Score SPMT Score SAW Score
Mean(SD) Mean(SD) Mean(SD) Mean(SD)
Diagnostic
N 1 2 3 1 2 3 4 1 2 3 1 2
Cluster
No 47.33 47.13 48.25 48.97
1714
diagnosis (8.66) (8.6) (8.91) (9.85)
52.55 53.74 51.3 51.3 49.18
ADD/ADHD =39
(9.07) (8.93) (9.72) (9.72) (9.96)
693
Anxiety (9.47) (9.42) (9.91) (9.91) (9.33)  (9.33)
57.57 57.53 57.53 55.59 55.59 52.35 52.35
OCD/tic 62
(10.2) (10.41) (10.41) (12.16) (12.16) (9.74)  (9.74)
60.00 60.32  60.32 56.71 5364  53.64
Bipolar/Scz = 137
(10.69) (10.47) (10.47) (11.82) (10.74) (10.74)

This article is protected by copyright. All rights reserved



Running Head: Dimensional Assessment of Psychiatric Traits

63.63 62.2 63.85 54.65
ASD 14
(10.19) (10.08) (14.53) (11.25)
Note: Within @ach factor (color) means that are in different columns are significantly different from each other
Table 3. Descriptives and post-hoc comparisons for the CO-LIFE
Total Score CDI Score SPMT Score SAW Score
Mean(SD) Mean(SD) Mean(SD) Mean(SD)
Diagnostic
Cluster N 1 2 3 4 5 1 2 3 4 1 2 3 1 2 3
No = 47 .46 47.42 48.37 48.64
diagnosis (8.36) (8.26) (8.41) (9.54)
ADD/ADHD 168 53.95 55.21 49.98 50.76 50.76
(8.93) (10.34) (9.64) (9.64)  (9.64)
ID/Dev 55.3 55.3 55.63 54.28 52.3 52.3 52.3
delay * (10.1)  (10.1) (9.21) (12.16) (9.4) (9.4) (9.4)
Speech . 57.46 57.46 57.05 57.05 54.79 52.38 52.38 52.38
disorder (12.04) (12.04) (11.64) (11.64) (11.97) (10.37)  (10.37) (10.37)
Depression 199 57.93 57.93 57.41 57.41 55.43 52.97 52.97 52.97
/Anxiety (10.46)  (10.46) (10.74)  (10.74) (12.93) (10.91)  (10.91) (10.91)
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) 59.64 59.79 55.56 54.99 54.99
OCDttic 43
(9.86) (9.46) (11.86) (9.71) (9.71)
ODD/ 3¢ 59.99 60.1 56.94 55.64
conduct (9.22) (10.52) (11.02) (7.79)
60.71 60.93 57.03 55.97
ASD 102
(9.53) (8.87) (14.58) (9.95)
Biopolar/ 38 64.17 64.8 61.21 59.51
Scz (10.48) (10.96) (12.15) (9.3)

Note: Within each factor (different color), means that are in different columns differ significantly from each other. Standard deviations are in parentheses
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Figure 1. Information and conditional reliability across the full score range for the parent (O-LIFE-A)

and child (PSI-C) total scores

Parent - Total Score

Information Reliability
35 - 1.0
30 7 - 0.8
£ z
820 - - 06 =
£ =
81 - 04 G
£10 - =
| - 02
0 T T T T T T T T 177 T T T 177 T T T 177 T T 00
-3 -2 -1 0 1 2 3
Theta (8)
Child - Total Score
Information Reliability
50 - 1.0
40 - - 0.8
=1
S
£ 30 - 06 £
£ =
“g 20 - 04 g
10 - - 0.2
0 Sl LT T T T T 177 T T T 177 T T T 177 T T 00
-3 -2 -1 0 1 2 3
Theta (8)

This article is protected by copyright. All rights reserved



Running Head: Dimensional Assessment of Psychiatric Traits

Figure 2. Shift plot comparing CO-LIFE total and subscale t scores for offspring of adults with
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