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Heterogeneity in the expression of schizotypy may arise 
from underlying dimensional processes or a taxonic popu-
lation structure. In a 2-phase study, we tested the taxonic-
ity of self-reported schizotypy within a general psychiatric 
sample (n = 109) and examined taxon validity by testing 
its association with clinical schizotaxia in follow-up sub-
samples. Taxometric analyses indicated a taxonic struc-
ture (schizotypy prevalence  =  38.8%) provided the best 
description of the underlying population distribution. After 
a year, schizotypal (n = 14) and nonschizotypal (n = 14) 
subsamples returned for diagnosis of clinical schizotaxia 
by assessment of executive functioning, attention, memory, 
and negative symptoms. Seven patients met diagnostic 
criteria, all members of the schizotypy class. Schizotypy 
was associated with impaired attention and memory, more 
negative symptoms, poorer global functioning, and more 
extensive psychiatric histories. We reconcile inconsisten-
cies in the literature by discussing threats to the validity 
of this and similar research on Meehl’s taxonomic model 
of schizotypy, including conceptual limitations of the lexi-
cal hypothesis and conventions of factor analysis. Scrutiny 
of Meehl’s model should involve disambiguation and better 
measurement of the schizotaxia-schizotypy phenotype.

Key words:   schizophrenia/schizotypal personality/ 
schizotaxia/taxometrics/latent variable modeling/negative 
symptoms/neuropsychological impairment

Introduction

The schizotypy phenotype is heterogeneous. There are 2 
main ways this heterogeneity is explained or reduced. The 
most common involves attributing the heterogeneity to an 
underlying dimensional process or processes present in all 
individuals and yielding different quantities of their associ-
ated phenotypes in different individuals. The second involves 
attributing heterogeneity to an underlying taxonic popula-
tion structure. In this case, the population comprises different 

classes of people defined by the presence or absence of phe-
notype-generating processes. There is currently no agreement 
on which of these alternatives has greater veracity. Here we 
have 2 objectives. First, we contrast these dimensional vs 
taxonomic bases for heterogeneity in schizotypy. Second, we 
show why this and similar evidence falls well short of what is 
required to address the dimension vs taxon question.

Meehl1–3 proposed that schizophrenia is a decom-
pensated end-state of the interaction of schizotaxia, an 
inherited neural integrative defect, with the environment. 
Under all circumstances, this interaction leads to schizo-
typy—an enduring, intrinsic dispositional schizophrenia 
phenotype that constitutes liability for schizophrenia. 
Among schizotypes, the probability of clinical disorder 
increases as a function of environmental risk exposures 
and the effects of a dozen or more polygenic potentiators 
(eg, anxiety, introversion, hypohedonia).3

As the inheritance of schizotaxia is a binary outcome, 
Meehl3 predicted that schizotaxia indicators should have a 
taxonic distribution and, given the epidemiology of schizo-
phrenia, that the taxon prevalence within the general popu-
lation would be 10%. Findings from taxometric studies are 
mostly consistent with this prediction, suggesting a taxon 
of 8.5%–10.5% in general population and undergraduate 
samples.4–6 However, much of this evidence derives from 
studies of single attributes, self-report measures, and con-
venience samples of undergraduates.7–9 Typically, classes 
are not validated. Nevertheless, several studies show the 
findings are generalizable to biological risk groups and 
assessment using schizophrenia endophenotypes.10–12

The seminal taxometric examination of schizotypy 
was of self-report data from nonpsychotic psychiatric 
patients. Golden and Meehl13 identified a schizotypy 
class  comprising 37% of the cohort using 7 criterion-
keyed indicators. However, there was no independent 
validation of the class and, since their report, there have 
been no other examinations of the schizotypy taxon, or 
validation of it, in general psychiatric samples.
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In a 2-phase study, psychiatric patients completed 
a self-report positive schizotypy questionnaire. After 
a year, we examined the validity of  class membership 
using Tsuang et  al’s14 clinical schizotaxia model, a 
model of  schizophrenia risk based on negative symp-
toms and cognitive impairment. This risk model was 
preferred over those based on psychosis or psycho-
sis-like experiences because the initial screening was 
based on positive features. Thus, clinical schizotaxia 
is a more rigorous validity criterion. (Tsuang et al’s14,15 
schizotaxia bears no resemblance to the meaning 
Meehl1,3 applied when he coined the term: the concepts 
apply at different levels of  description, have different 
determinants, have different course parameters and 
clinical implications, and different statistical proper-
ties. Here, we apply the adjective clinical when refer-
ring to Tsuang et  al’s schizotaxia.) Tsuang et  al’s14,15 
criteria for clinical schizotaxia are: 6 or more moder-
ate, marked, or severe negative symptom ratings on 
the Scale for the Assessment of  Negative Symptoms 
(SANS)16; a clinically significant impairment (ie, ≥2 
SD below average) in one neuropsychological domain 
(attention, verbal memory, or executive function); and 
a mild impairment (ie, ≥1 SD below average) in a sec-
ond neuropsychological domain. The hypotheses were 
that schizotypy would be taxonic with a base rate over 
10% and class  membership would be associated with 
negative symptoms, neuropsychological impairment, 
and clinical schizotaxia.

Phase 1 Method

Participants and Procedure

Psychiatric patients (n  =  109; age M  =  39.5  years, 
SD  =  10.4  years; 64% female) of  public tertiary ser-
vices volunteered as participants. Inclusion criteria 
were: English as first language, age ≥18  years, com-
petent to provide informed consent, diagnosis with 
a psychiatric disorder. Exclusion criteria were: his-
tory of  head injury, neurological disorder, substance 
abuse diagnosis in the past 6  months, or intellectual 
disability. Volunteers received a questionnaire pack 
containing study information, consent forms cover-
ing participation and release of  psychiatric records, 
instructions, a self-report schizotypy questionnaire, 
and researchers’ contact details. Participants who 
posted the completed questionnaire to the research 
team received a $10 gratuity for participating. Upon 
receiving a questionnaire, data from a participant’s 
medical records were collated.

Phases 1 and 2 were separately reviewed and approved 
by the Otago Ethics Committee, a committee accredited 
by the New Zealand Health Research Council. All partic-
ipants gave written informed consent to participate. The 
study was conducted in a manner consistent with New 
Zealand and international codes of ethics.

Measure

Schizotypy was assessed with the Thinking and Perceptual 
Style Questionnaire (TPSQ).17,18 The TPSQ is a self-report 
measure with 99 items rated on 5-point scales. The TPSQ 
has 10 factor-based subscales: disorganized thought, 
social anhedonia, social fear, magical ideation, halluci-
nations, self-reference ideas, body illusions, solitary pur-
suits, dyscontrol illusions, and thought disruption. Alpha 
coefficients for the subscales range from .63 (dyscontrol 
illusions) to .88 (disorganized thought), with M = 0.80.17 
Four-week test-retest reliabilities range from .56 (dyscon-
trol illusions) to .80 (disorganized thought, social anhe-
donia, magical ideation), with M  =  0.74. All subscales 
correlated significantly with Golden and Meehl’s13 7-item 
scale (r = .10–.45), with the exception of the social anhe-
donia subscale (r = .07). Evidence obtained using alterna-
tive subscale scoring also indicates the TPSQ has good 
test-retest reliability and concurrent validity.17,19

Analyses

The taxonicity hypothesis was tested using maximum 
covariance (MAXCOV) analysis, a method for distin-
guishing dimensional from taxonic population struc-
tures through the identification of artifacts within 
(vis-à-vis modeling of) multivariate distributions.20 The 
consistency of the MAXCOV result was tested using a 
second taxometric procedure (mean above minus below 
a cut [MAMBAC])21 and latent profile analysis (LPA), 
a method for modeling a population structure using 2 
or more homogeneous groups. Linscott et al20 provided 
a nontechnical description of MAXCOV and LPA and 
compared the strengths and weaknesses of these in an 
earlier issue of Schizophrenia Bulletin.

Multivariate outliers were identified using leverage. 
TPSQ subscales were screened in order to eliminate 
parataxonic correlations among indicators22 (ie, negative 
correlations that indicate multivariate data are nonmono-
tonic and, therefore, that the associated distribution 
cannot be reduced to a 2-class structure). MAXCOV 
analysis was undertaken iteratively using Grove’s R 
code,23 with removal of indicators based on indicator 
validities. MAXCOV results were corroborated using 
base rate variance, Jöreskog and Sörbom goodness-of-
fit, MAMBAC analysis of the observed data, and com-
parison of observed MAMBAC curves with those from 
simulated dimensional and taxonic data (simulation set-
tings: 10 replications, 50 cuts, n  =  25 end margins, 100 
× n  =  107 comparison samples, and the MAXCOV-
derived base rate). MAMBAC analyses were completed 
using Ruscio’s24 R code. As the sample size was relatively 
small for taxometric analysis, albeit sufficient given the 
expected base rate, consistency was also examined with 
LPA using MPlus 6.25 Log-likelihood, the Akaike and 
Bayesian information criteria (AIC and BIC), the sam-
ple size-adjusted BIC (BSS), and the Lo-Mendell-Rubin 
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adjusted likelihood-ratio test (LMR-LRT) indexed model 
fit. Higher (less negative) log-likelihood and lower infor-
mation criteria indicate better fit, as does P ≥.05 for the 
LMR-LRT with k + 1 classes.

Phase 1 Results

Data from 2 multivariate outliers were removed from 
further analyses. There was no evidence that TPSQ 
scores (table  1) differed by sex or correlated with age. 
Two subscales were excluded from taxometric analysis 
because of parataxonic correlations (social anhedonia, 
solitary pursuits). MAXCOV analyses were conducted 
using the remaining 8 indicators (slab width = 0.25 SD). 
Low-validity indicators were removed in 4 iterations: 
body illusions (K = 0.64), self-reference ideas (K = 0.56), 
magical ideation (K  =  0.73), and dyscontrol illusions 
(K = 1.08). Figure 1 shows the covariance curve obtained 
for the 4 remaining indicators. These had a mean valid-
ity of K = 1.63 (SD = 0.35) and mean base rate of 40.1% 
(SD = 14.7%), which was significantly greater than 10%, 
t(11) = 7.09, P < .001.

The MAXCOV goodness-of-fit was 0.870. Mean 
within-class correlations for the schizotypy and comple-
ment classes were .15 and .29, respectively. MAXCOV 
analyses using 0.33 SD slab widths yielded similar 
results. The schizotypy taxon contained n = 40 patients. 
Taxonicity was corroborated by the MAMBAC results: 
The MAMBAC curve appeared peaked (figure  2), the 
observed base rate was 49.4% (SD = 6.4%), d = 1.88, and 
the comparison curve fit index (0.65) favored a taxonic 
interpretation.

LPA of the same 4 indicators identified the same 2-
class structure obtained with MAXCOV (schizotypy class 
n = 46). Bayesian posterior probabilities of class member-
ship (BPPCM) from LPA and MAXCOV were strongly 

correlated, r  =  .89. A  better-fitting 3-class  LPA model 
(LMR-LRT P = .42 for 4 classes) was obtained with the 
4 TPSQ subscales (figure 1). However, LPA of the set of 
8 positive schizotypy indicators and LPA of all 10 TPSQ 
subscales, both of which were better powered than the 
4 indicator analysis, showed the 3-class  model was not 
significantly better than the 2-class solution (LMR-LRT 
P = .42 and .29, respectively), was not replicable across 
different starts (ie, may reflect the influence of a local 
minima), or both. The MAXCOV BPPCM correlated 
r = .80 and r = .79 with the 8-indicator (schizotypy class 
n = 41) and 10-indicator (schizotypy class n = 39) LPA 
BPPCM, respectively.

Phase 2 Method

Participants

BPPCM from a preliminary MAXCOV analysis of Phase 
1 data were used to identify and recruit participants for 
Phase 2. The recruitment protocol prioritized those with 
extreme BPPCM (P = ~1 and P = ~0) and we obtained 
a schizotypy sample (n  =  14) after identifying 26 high-
BPPCM patients and a control sample (n  =  15) after 
identifying 21 low-BPPCM patients. Of the 47 identi-
fied, 5 declined to participate, 8 could not be contacted, 
2 had neurological or substance use disorders, 1 had low 
IQ (ie, <70), 1 was deceased, and 1 had moved from the 
region. After Phase 2 data collection, errors in the initial 
MAXCOV analyses were identified. These were corrected 
and the 29 patients were re-classified on the basis of 3 
BPPCMs: from the corrected MAXCOV and the 4- and 
8-indicator LPAs. Specifically, patients were classified as 
schizotypal if  2 or 3 BPPCMs were greater than .5, and 
to the control group if  no BPPCM was greater than .5. 
Original classifications changed for 2 participants (one in 

Table 1.  Phase 1 TPSQ Scores by Sex, Correlations With Age, and Skewness

Males Females Whole Sample

TPSQ Subscale Items M SD M SD rage Skew

Disorganized thoughta 11 18.63 8.72 18.39 8.94 .09 0.12
Social anhedoniab 11 19.84 8.45 19.58 9.58 .02 0.17
Social feara 7 14.95 6.47 17.00 7.05 −.16 −0.05
Magical ideationc 9 9.13 7.69 8.72 6.03 −.10 0.88**
Hallucinationsa 7 8.66 6.64 7.96 6.57 .15 0.65**
Self-reference ideasc 6 7.37 5.32 5.58 5.02 .00 1.01**
Body illusionsc 3 2.21 2.91 1.57 2.42 .05 1.76**
Solitary pursuitsb 4 6.32 3.42 5.43 3.65 −.16 0.41
Dyscontrol illusionsc 4 2.34 2.93 2.59 2.63 −.03 1.32**
Disrupted thoughta 4 8.08 3.49 8.23 3.00 .01 −0.14

Note: TPSQ, Thinking and Perceptual Style Questionnaire.
aRetained in final maximum covariance (MAXCOV) analysis.
bExcluded from MAXCOV analysis because of parataxonic correlations.
cRemoved during MAXCOV iterations because of low validities.
**P < .01.
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each direction); and classification of one participant was 
ambiguous (only one BPPCM > .5) and was excluded 
from further analysis.

The schizotypy (n = 14, 6 males) and control (n = 14, 5 
males) groups did not differ in age or follow-up latency, 
but did differ in years of education (table  2). In the 
schizotypy group, current DSM-IV diagnoses were major 
depressive disorder (n = 9), posttraumatic stress disorder 
(3), schizophrenia (2), bipolar I  disorder (2), anorexia 
nervosa (2), schizoaffective disorder (1), panic disorder 
(1), and social phobia (1). These patients had current 
prescriptions of antipsychotics (7), anxiolytics/hypnotics 
(7), antidepressants (9), anticonvulsants (2), and lithium 
(1). In the control group, diagnoses were major depres-
sive disorder (9), bipolar I  disorder (4), schizoaffective 
disorder (1), panic disorder (1), social phobia (1), specific 
phobia (1), and posttraumatic stress disorder (1). Control 
patients had current prescriptions of antipsychotics (5), 
anxiolytics/hypnotics (5), antidepressants (10), anticon-
vulsants (3), and lithium (1).

There was no association between schizotypy and loss 
to follow-up (χ2 = 0.60, P = .44). Within group t tests of 

TPSQ subscale scores by loss to follow-up, and a bino-
mial probability test of the direction of differences on 
subscales, provided no evidence that participants com-
pleting Phase 2 differed from those lost to follow-up.

Measures

A 2-subtest IQ estimate was obtained using the 
Vocabulary and Matrix Reasoning subtests from the 
Wechsler Abbreviated Scale of Intelligence (WASI)26 
or the Vocabulary and Block Design subtests from the 
Wechsler Adult Intelligence Scale (WAIS-III)27 (the lat-
ter was used for 2 participants). Sustained attention 
was measured using the continuous performance test, 
identical pairs version (CPT)17 and the Paced Auditory 
Serial Addition Task (PASAT);28 verbal memory with 
the Wechsler Memory Scale (WMS-III) Logical Memory 
subtest29 and the Selective Reminding Test (SRT);30,31 
executive functioning with the Wisconsin Card Sorting 
Test (WCST);32,33 DSM-IV diagnoses with the Structured 
Clinical Interview for DSM-IV-TR (SCID-I),34 which 
also included the Global Assessment of Functioning 
(GAF); and negative symptoms with the SANS.16

Procedure

R.J.L. identified participants for Phase 2; K.V.E. con-
ducted assessments and was blind to group membership 
until all assessments were completed. Most completed 
Phase 2 across 2 appointments and were reimbursed $25 
for each. In the first, participants completed the WMS-III 
and WASI (or WAIS-III) subtests, the CPT, the PASAT, 
mental status test of the SANS, the SRT, and the WCST. 
In the second, the SCID-I interview was administered. 
SANS ratings were made after the participant had com-
pleted all assessment tasks.

Statistical Analyses

The power to detect large effects (Cohen’s d  =  0.8) in 
neuropsychological and symptom measures was modest 

Fig. 2.  Mean-above-minus-below-a-cut (MAMBAC) difference plot 
(n = 107) showing the observed MAMBAC curve (solid line) and 
how this compares to the 95% CIs for the mean MAMBAC curves 
estimated from 100 dimensional (dashed lines) and 100 taxonic 
(shaded area) simulated distributions of the same sample size.

Fig. 1.  Phase 1 taxometric and latent profile results (n = 107). (A) The maximum covariance (MAXCOV) analysis plot obtained on the 
final iteration with 4 indicators (disorganized thought, social fear, hallucinations, and disrupted thought). Dots indicate mean covariance 
and the line, the loess smoothed mean covariance. (B) Frequencies of Bayesian posterior probabilities of schizotypy class membership 
obtained from the MAXCOV analysis. (C) Latent profile analysis fit statistics for 1–4 classes obtained on 4 indicators. LL, log-likelihood; 
AIC, Akaike information criterion; BIC, Bayesian information criterion; BSS, sample size-adjusted BIC.
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(power = 0.53); the power to detect large effects in chi-
square tests was 0.75. Directional hypotheses were tested 
with 1-tailed t tests. The sequentially rejective correction 
for multiple testing35 was used within families of hypothe-
ses (negative symptoms, neuropsychological impairment, 
GAF). Box-Cox transformation was used to correct sig-
nificant skew or kurtosis.

Phase 2 Results

Eight participants in each group did not meet the PASAT 
practice performance criterion. Consequently, PASAT 
data were excluded from analyses. Compared to the con-
trol group, the schizotypy group had more moderate or 
more severe negative symptoms, a lower CPT hit rate, and 
poorer total story recall (table 2). Schizotypy was associ-
ated with poorer GAF, more past other diagnoses (ie, dis-
orders other than those which were current), and a trend 
toward polypharmacy. Differences on IQ, number of cur-
rent diagnoses, and other measures of attention, memory, 
and executive function were not significant (table 2).

The clinical schizotaxia negative symptom criterion 
was assessed with the SANS. The neuropsychological 
impairment criterion was evaluated using the CPT-IP hit 
rate and discriminability, the WMS-III logical memory 
percent retention and total delayed-recall scale scores, the 
SRT total recall and random long-term retrieval scores, 

and the WCST perseverative and total error T scores. In 
the control group, 74% met either the negative symptom 
criterion or the neuropsychological impairment crite-
rion, but none met both (table 3). In contrast, 50% of the 
schizotypy group met both criteria. That is, 7 individuals 
were diagnosed with clinical schizotaxia and all were in 
the schizotypy group, χ2 = 6.86, df = 1, n = 28, P = .009.

Discussion

We sought to test for and validate a discrete schizo-
typy class within self-selected psychiatric patients, none 
of whom were excluded on the grounds of psychosis. 
Analyses of self-reported disorganized thought, social 
fear, hallucinations, and disrupted thought provided evi-
dence of a latent class boundary demarcating ~40% of 
the sample. Follow-up of a subset of participants after 
a year showed that half  of those in the schizotypy class, 
and none in the complement, met criteria for clinical 
schizotaxia. Compared to the complement, the schizo-
typy group had poorer attention and verbal memory, 
more negative symptoms, poorer global functioning, and 
more extensive psychiatric histories. Thus, the findings 
suggest a meaningful nonarbitrary boundary demarcates 
schizotypy within the population affected by mental dis-
order. Membership in this class predicts greater clinical 
impairment and more enduring psychiatric morbidity.

Table 2.  Phase 2 Sample Characteristics

Variable

Schizotypy (n = 14) Control (n = 14)

M SD M SD d P

Age 43.6 8.2 44.2 9.1 0.07 .851
Follow-up latency (days) 354 51 348 56 0.11 .764
Education (years) 13.1 2.1 14.8 2.2 0.79 .045
Schizotypy probability 0.86 0.20 0.02 0.03 — —
IQ 105.5 14.4 109.4 12.5 0.28 .456
GAF score 57.2 9.0 68.4 11.3 1.09 .008
Current diagnoses (count) 1.5 0.5 1.3 0.5 0.43 .262
Past other diagnoses (count) 1.3 1.1 0.5 0.7 0.85 .034
Current psychoactive medications 2.3 1.1 1.7 0.7 0.66 .093
Attention
  CPT hit rate 16.6 9.7 24.0 6.4 0.90 .012
  CPT discriminability 1.48 1.18 2.01 1.07 0.48 .110
Memory
  LM percent retention (T score) 9.3 4.6 11.5 2.7 0.58 .068
  LM total recall, delayed (T score) 6.8 2.8 10.6 2.7 1.36 .001
  SRT total recall 103.3 22.9 114.6 17.5 0.56 .076
  SRT random LRT 17.5 14.8 16.9 17.9 −0.03 .463
Executive functioning
  WCST total errors 38.9 12.5 41.6 12.6 0.21 .285
  WCST perseverative errors 38.3 14.0 42.0 17.6 0.23 .271
Negative symptoms
  SANS scores ≥ 3 (count) 4.6 3.4 2.4 3.2 0.65 .048

Note: GAF, Global Assessment of Functioning; CPT, continuous performance test; LM, logical memory subtest; SRT, Selective 
Reminding Test; LRT, likelihood-ratio test; WCST, Wisconsin Card Sorting Test; SANS, Scale for the Assessment of Negative 
Symptoms; d = Cohen’s effect size index.

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_2/S465/2413962 by guest on 23 April 2024



S470

K. V. Everett & R. J. Linscott

The schizotypy class prevalence is similar to that 
observed by Golden and Meehl13 in a nonpsychotic 
sample. Since that seminal report, the balance of taxo-
metric findings points toward schizotypy having a class 
structure.36,37 Two taxometric studies show the validity 
of the class division in biological risk samples. In off-
spring assessed in childhood and adolescence, schizotypy 
class  membership is associated with parental diagnos-
tic status (eg, schizophrenia, affective disorder, control) 
and predicts psychiatric hospitalization and schizophre-
nia and related outcomes in early adulthood and later 
life.10,11 Taxonicity has also been observed using cognitive 
and oculomotor risk indices as indicators.12 In this case, 
class membership predicted greater self-reported schizo-
typal features as well as a family history of schizophrenia 
but not of bipolar or other disorders.

There is limited basis for comparison of the cur-
rent findings with those from latent structure studies of 
schizophrenia-spectrum indicators in clinical samples. 
Most studies of latent structure within clinical samples 
have restrictive inclusion criteria, such as presentation 
with psychosis,20,38–40 thereby introducing demarcations 
that may or may not correspond with underlying popu-
lation boundaries.20 These studies, which have samples 
that range from just over 100 participants to over 1000, 
commonly report evidence of class structures, sometimes 
broadly corresponding to DSM divisions or to concep-
tual distinctions among different forms of psychosis or 
schizophrenia. Our findings are consistent with Fossati 
et al’s41 observation that schizotypal personality disorder 
was taxonic, with the class comprising 23% of consecu-
tive referrals to a psychiatric clinic.

Specific Limitations

Several limitations may affect the interpretation of  the 
findings. The Phase 1 sample size is smaller than con-
ventional recommendations for taxometric analyses of 
schizotypy. A small n may reduce precision of  the base 
rate estimate. However, the smallness itself  does not 

negate the findings, just as low statistical power is rel-
evant only when deciding whether absence of  signifi-
cant evidence is likely due to an inadequate test sample. 
The minimum n required for taxometric analysis is not 
uniform but depends on the expected class prevalence 
and the stability of  the analysis coefficient (eg, covari-
ance, eigenvalue, slope, difference). The fact that the 
MAMBAC simulations provided discrimination of 
dimensional and taxonic samples of  the same n also 
speaks to the adequacy of  the current sample. The Phase 
2 n is adequate because the theoretical problem demands 
that any effects should be large. That said, there is risk 
that a small sample is less representative of  the sampling 
population than a larger sample. So, it is reasonable to 
question the generalizability of  the validation findings. 
Similarly, generalizability may be affected by reliance on 
a self-selected sample, unsupervised completion of  the 
TPSQ by patients, and the absence of  any measure to 
detect disingenuous responding.

Several factors affect the use of  clinical schizotaxia as 
a validity criterion. Whereas in most studies of  clinical 
schizotaxia, diagnosis has required a history of  schizo-
phrenia in a first-degree biological relative and been 
excluded where there is evidence of  psychosis,42 we did 
not apply these criteria. The negative symptom and 
neuropsychological assessments each include measures 
of  impaired attention creating a degree of  redundancy 
between the criteria. Moreover, some question whether 
impaired attention should properly be regarded as a neg-
ative symptom.43

Obstacles to Resolving the Dimension vs Taxon 
Question

Meehl’s is just one of a number of theories of schizo-
typy but it is typically the focus of taxometric studies. 
Findings from taxometric studies of schizotypy are not 
uniform. Most findings appear consistent with the taxo-
nomic model whereas fewer appear to favor the dimen-
sional model.4,44–49 Reconciling these findings is not 

Table 3.  Percentages Meeting Clinical Schizotaxia Criteria and Diagnostic Thresholds

Domain, Criterion

Schizotypy (n = 14) Control (n = 14)

Severea Mildb Severea Mildb w P

Impaired attention 50 21 7 50
Impaired memory 64 14 36 14
Impaired executive function 43 21 36 14

Neuropsychological criterion 79 43 0.37 .122
Negative symptom criterion 64 21 0.43 .056
Clinical schizotaxia diagnosis 50 0 0.58 .009

Note: w = Cohen’s effect size index for chi-square tests (large w = 0.5; medium w = 0.3).
aSevere = percent with severe (or severe and mild) impairment ratings on one or more indices.
bMild = percent with mild (but no severe) impairment ratings on one or more indices.
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straightforward. Here, we consider briefly what may be 
the most likely factors contributing to discrepancies in 
the literature.

The first set of factors is concerned with validity. 
Empirical studies on the structure of schizotypy reflect 
aspects of 2 overlapping traditions. First, top-down hier-
archical strategies, such as exploratory factor analysis, 
are widely employed to understand the heterogeneity of 
schizophrenia. In this tradition, researchers explain vari-
ance in all-inclusive sets of indicators; and both syndrome 
expansion and magnification create more variance, which 
leads to elaboration of the structure that is identified (eg, 
Peralta et  al50 vs Peralta and Cuesta51). Second, dimen-
sional accounts of personality have been established by 
factor analytic studies of language, which in turn are 
founded on the presupposition that lexicon evolution 
reflects fundamental personality structure.52 In this tra-
dition, higher order phenotypes (eg, openness, conscien-
tiousness, extraversion, agreeableness, neuroticism) derive 
from analysis of descriptions of behavior and subjective 
experiences without reference or linkage to neurobiologi-
cal underpinnings of these behaviors or experiences.

These traditions are not well suited to testing Meehl’s 
schizotypy for several reasons. Critically, the taxonicity 
hypothesis applies to schizotaxia.53 Schizotaxia and its 
proximal effects (cognitive slippage, aversive drift) cre-
ate taxonicity in indicators that may not be specific to 
schizotypy (eg, anhedonia). Also, the schizotaxia-schizo-
typy-schizophrenia model is not a syndromic frame-
work because a specific pathogenic process is identified, 
namely, an integrative neural defect. Consequently, to be 
appropriate, analyses of schizotypy need to: (a) include a 
variety of indicators linking the integrative neural defect 
with the end products of the defect, the latter being 
described in lexical indicators and (b) proceed in a man-
ner that permits the identification and refinement of both 
the underlying construct and the set of valid indicators of 
it.2,54 This is why Meehl54 described MAXCOV as a “taxo-
nomic search method” (p. 200). Practically, this requires 
the use of nonlexical indicators in taxometric analyses, 
the use of indicators derived across multiple levels (signs 
and symptoms, cognition, neurophysiology, etc.), and the 
use of indicators that are hypothesized to be directly sen-
sitive to the underlying pathogenic process. Additionally, 
refinement requires the reduction of variance through the 
elimination of variables that do not behave as expected, a 
common practice in early taxometric work.11,13

It is possible to arrive at the same conclusion about 
validity and pragmatic implications about identifica-
tion and refinement without reference to Meehl’s theory. 
Consider these. First, the challenge of clarifying schizo-
typy parallels the challenge of clarifying schizophrenia. 
For the latter, there is no doubt that clarification will 
depend on identifying key biological and nonbiological 
processes and the links these have with signs and symp-
toms,55,56 and that structural analyses of lexical indicators 

alone will add relatively little. The same must be true of 
schizotypy. It is difficult to see how inferences about the 
latent structure of a pathogenic process can be derived 
solely from lexical descriptions of epiphenomenal prod-
ucts of that process.57,58 This lexical hypothesis problem 
also applies to observer ratings, which introduce unavoid-
able bias, including bias based on diagnostic tradition.20,37 
Second, it is well recognized that, if  there is more than 
one, the mechanisms that underlie different phenotypes 
of schizotypy may give rise to different latent structures.48 
Indeed, this has been observed with schizotypy17 and 
depression.59 Third, many theories of schizophrenia iden-
tify a single pathogenic process or final common path-
way.37 There is no reason for thinking that, in respect of a 
particular process or pathway, all downstream functions 
of the organism are equally affected and all measures of 
these functions are equally sensitive to the defect.3

The second set of factors is methodological in focus. 
We think each of the following, which are common in 
the extant evidence base, has the potential to obscure 
the true latent structure of schizotypy: (a) homogene-
ity of measurement method contributes to covariation 
between indices they generate. In latent structure analy-
sis, such method variance emerges as a latent dimensional 
structure.60 (b) Structures derived from item parcels—an 
indicator composed from a set of items—can differ from 
structures derived from the items comprising the parcel.61 
This may explain why analyses based on broad composite 
scores46,48 yield different results to those obtained from 
indicators from the same or similar measures.9 (c) The 
boundary conditions for taxometric methods are not well 
understood. Item skewness may create the appearance 
of a small-class taxon in some but not all situations.62,63 
Conversely, in unpublished simulations, we have found 
that wide variation in endorsement rates (item difficulty), 
which has been an objective in the development of some 
schizotypy scales,64 can mask taxonicity. (d) There are 
many simple reasons that indicators may not be appro-
priate for inclusion in analyses,13,22,65 including that they 
are sensitive to other classes (eg, sex). If  items are not 
screened to remove those that will clearly not be sensitive 
to a nonarbitrary scale point66 that divides schizotypes 
from nonschizotypes, the likelihood of detecting the true 
latent structure will be reduced.

Given these considerations, designs that are built 
implicitly or explicitly on the lexical hypothesis and all-
inclusive indicator sets are likely to have limited utility 
in refining understanding of the structure of schizotypy. 
The current trend toward extensive and sophisticated 
analyses must be complemented by careful consideration 
of the indicators that are subjected to them. Few if  any 
of the obstacles described here can be overcome through 
analysis alone.

These issues also affect our interpretation of the find-
ings we report from the general psychiatric cohort. The 
absence of nonlexical indicators is an obvious weakness 
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of the current study. Whether this is compensated by 
validating the class structure using objective indices that 
others have used as indicators in taxometric analysis (eg, 
CPT discriminability)12 is unclear. The indicators were 
item parcels identified using principal components analy-
sis of item-level data. We have not subjected TPSQ items 
to taxometric analyses and so do not know whether the 
items identify the same structure as the parcels used here. 
Indicators retained in the final taxometric iteration (dis-
organized thought, social fear, hallucinations, disrupted 
thought) were not a broad representation of schizotypy 
features. Psychometric explanations should be sought 
before considering whether the excluded variables are not 
indicators of a schizotypy taxon.67 For example, we note 
that the excluded indicators tended to have greater skew-
ness than those that were retained (table 1). Nevertheless, 
ad hoc analyses (not reported) showed that the schizo-
typy class had higher scores on all of the excluded indica-
tors except solitary pursuits, which did not differ between 
groups.

Is the Unaffected-to-Schizophrenia Spectrum 
Dimensional or Categorical?

We think this question is too simplistic. It belies the degree 
of challenge presented by the aforementioned problems, 
leads to the wrong sort of research, and risks pre-emp-
tion of proper examination, rejection, or reformulation 
of Meehl’s taxonicity hypothesis. Instead, consider the 
following questions.

1.	What features comprise the schizotaxia pheno-
type? Although Meehl posed this question in 1989,2 
we are not aware of  any study where this has been 
addressed.

2.	What inheritance patterns generate latent taxonic-
ity? Meehl never proposed that schizophrenia arises 
from a single dominant schizophrenia gene. Rather, 
his schizogene hypothesis specifies a schizotaxia-gene. 
Notwithstanding this and its merits, in the relation-
ship between genetic load and outcome, the degree of 
departure from linearity required to generate pheno-
type taxonicity is not known.

3.	What gene-environment interactions or nongenetic 
mechanisms may generate taxonicity? Taxonicity need 
not stem from genetic variability nor is it necessary 
that the distribution or population structure of a phe-
notype behave in the same way as the multivariate dis-
tribution of underlying genotypes. Alternatively, could 
proximal pathogenic mechanisms—such as dopamine 
dysregulation, aberrant salience, reinforcer processing, 
or cognitive slippage—create taxonicity through non-
linear response functions?

4.	Do class prevalence rates vary according to family his-
tory or with environmental risk exposures?

5.	How are dimensional polygenic potentiators and their 
effects disentangled from the influence of a taxonic 

schizotaxia? The more distal indicators are from 
schizotaxia, the greater the contribution of polygenic 
potentiators to variance within a distribution.

Progress in understanding the latent structure of schizo-
typy depends on satisfactory and compelling answers to 
these and similar questions. Inconsistencies in the litera-
ture signal need for greater clarity. Some of these inconsis-
tencies may reflect sample construction and problematic 
application of taxometric procedures to data sets.4,20 
However, the more basic challenges are disambiguation 
and better measurement of the schizotaxia-schizotypy 
phenotype.

Funding

New Zealand Schizophrenia Research Group Eli Lilly 
Schizophrenia Research Award and a Dunedin Casino 
Charitable Trust Award.

Acknowledgments

We are grateful for participants’ contribution to the study 
and the staff  of the Southern District Health Board 
Mental Health Services. The Authors declare that there 
are no conflicts of interest in relation to the subject of 
this study.

References

	 1.	 Meehl PE. Schizotaxia, schizotypy, schizophrenia. Am 
Psychol. 1962;17:827–838.

	 2.	 Meehl PE. Schizotaxia revisited. Arch Gen Psychiatry. 
1989;46:935–944.

	 3.	 Meehl PE. Toward an integrated theory of schizotaxia, schi-
zotypy, and schizophrenia. J Pers Disord. 1990;4:1–99.

	 4.	 Linscott RJ, Lenzenweger MF, van Os J. Continua or classes? 
Vexed questions on the latent structure of schizophrenia. 
In: Gattaz WF, Busatto GF, eds. Advances in Schizophrenia 
Research 2009. New York: Springer; 2010:333–355.

	 5.	 Fossati A, Lenzenweger MF. Natura Facit Saltus: discon-
tinuities in the latent liability to schizophrenia and their 
implications for clinical psychiatry. Giorn Ital Psicopat. 
2009;15:219–230.

	 6.	 Beauchaine TP, Lenzenweger MF, Waller NG. Schizotypy, 
taxometrics, and disconfirming theories in soft science. 
Comment on Rawlings, Williams, Haslam, and Claridge. Pers 
Individ Differ. 2008;44:1652–1662.

	 7.	 Lenzenweger MF, Korfine L. Confirming the latent structure 
and base rate of schizotypy: a taxometric analysis. J Abnorm 
Psychol. 1992;101:567–571.

	 8.	 Horan WP, Blanchard JJ, Gangestad SW, Kwapil TR. The 
psychometric detection of schizotypy: do putative schizotypy 
indicators identify the same latent class? J Abnorm Psychol. 
2004;113:339–357.

	 9.	 Linscott RJ. The taxonicity of schizotypy: does the same 
taxonic class structure emerge from analyses of different 
attributes of schizotypy and from fundamentally different 
statistical methods? Psychiatry Res. 2013;210:414–421.

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_2/S465/2413962 by guest on 23 April 2024



S473

Dimensionality vs Taxonicity of Schizotypy

	 10.	 Erlenmeyer-Kimling L, Golden RR, Cornblatt BA. A 
taxometric analysis of cognitive and neuromotor variables 
in children at risk for schizophrenia. J Abnorm Psychol. 
1989;98:203–208.

	 11.	 Tyrka AR, Cannon TD, Haslam N, et al. The latent structure 
of schizotypy: I. Premorbid indicators of a taxon of individ-
uals at risk for schizophrenia-spectrum disorders. J Abnorm 
Psychol. 1995;104:173–183.

	 12.	 Lenzenweger MF, McLachlan G, Rubin DB. Resolving the 
latent structure of schizophrenia endophenotypes using 
expectation-maximization-based finite mixture modeling. J 
Abnorm Psychol. 2007;116:16–29.

	 13.	 Golden RR, Meehl PE. Detection of the schizoid taxon with 
MMPI indicators. J Abnorm Psychol. 1979;88:217–233.

	 14.	 Tsuang MT, Stone WS, Faraone SV. Toward reformu-
lating the diagnosis of schizophrenia. Am J Psychiatry. 
2000;157:1041–1050.

	 15.	 Tsuang MT, Stone WS, Faraone SV. Towards the prevention 
of schizophrenia. Biol Psychiatry. 2000;48:349–356.

	 16.	 Andreasen NC. Scale for the Assessment of Negative 
Symptoms (SANS). Iowa City: University of Iowa; 1984.

	 17.	 Linscott RJ. The latent structure and coincidence of hypohe-
donia and schizotypy and their validity as indices of psycho-
metric risk for schizophrenia. J Pers Disord. 2007;21:225–242.

	 18.	 Linscott RJ, Knight RG. Potentiated automatic memory in 
schizotypy. Pers Individ Differ. 2004;37:1503–1517.

	 19.	 Fonseca-Pedrero E, Linscott R, Lemos-Giráldez S, Paino 
M, Muñiz J. Psychometric properties of two measures for 
the assessment of schizotypy in adolescents. Psychiatry Res. 
2010;179:165–170.

	 20.	 Linscott RJ, Allardyce J, van Os J. Seeking verisimilitude in a 
class: a systematic review of evidence that the criterial clini-
cal symptoms of schizophrenia are taxonic. Schizophr Bull. 
2010;36:811–829.

	 21.	 Meehl PE, Yonce LJ. Taxometric analysis: I. Detecting tax-
onicity with two quantitative indicators using means above 
and below a sliding cut (MAMBAC procedure). Psychol Rep. 
1994;74:1059–1274.

	 22.	 Meehl PE. Clarifications about taxometric method. Appl Prev 
Psychol. 1999;8:165–174.

	 23.	 Grove WM. MAXCOVwmg Taxometric Procedure [computer 
program]. Version February 17, 2004. Minneapolis, MN; 2004. 
www.psych.umn.edu/faculty/grove/. Accessed August 1, 2005.

	 24.	 Ruscio J. MAMBAC [computer program]. Version December 
3, 2009. Ewing, NJ; 2009. http://www.tcnj.edu/~ruscio/taxo-
metrics.html. Accessed February 5, 2010.

	 25.	 Muthén LK, Muthén BO. Mplus User’s Guide. 6th ed. Los 
Angeles, CA: Muthén and Muthén; 2010.

	 26.	 Wechsler D. Wechsler Abbreviated Scale of Intelligence. San 
Antonio, TX: The Psychological Corporation; 1999.

	 27.	 Wechsler D. Wechsler Adult Intelligence Scale. 3rd ed. San 
Antonio, TX: The Psychological Corporation; 1997.

	 28.	 Gronwall DM. Paced auditory serial-addition task: a 
measure of recovery from concussion. Percept Mot Skills. 
1977;44:367–373.

	 29.	 Wechsler D. Wechsler Memory Scale. 3rd ed. San Antonio, 
TX: The Psychological Corporation; 1997.

	 30.	 Buschke H. Selective reminding for analysis of memory and 
learning. J Verb Learn Verb Mem. 1973;12:543–550.

	 31.	 Larrabee GJ, Trahan DE, Curtiss G, Levin HS. Normative 
data for the verbal Selective Reminding Test. Neuropsychology. 
1988;2:173–182.

	 32.	 Grant DA, Berg EA. Wisconsin Card Sorting Test. Odessa, 
FL: Psychological Assessment Resources; 1993.

	 33.	 Heaton RK, Chelune GJ, Talley JL, Kay GG, Curtiss G. 
Wisconsin Card Sorting Test Manual: Revised and Expanded. 
Odessa, FL: Psychological Assessment Resources; 1993.

	 34.	 First MB, Spitzer RL, Gibbon M, Williams JBW. Structured 
Clinical Interview for DSM-IV-TR Axis I Disorders, Patient 
Edition (SCID-I/P, 2/2001 Revision). New York: Biometrics 
Research Department, New York State Psychiatric Institute; 
2001.

	 35.	 Holm S. A simple sequentially rejective multiple test proce-
dure. Scand J Statist. 1979;6:65–70.

	 36.	 Haslam N, Holland E, Kuppens P. Categories versus 
dimensions in personality and psychopathology: a quan-
titative review of taxometric research. Psychol Med. 
2012;42:903–920.

	 37.	 Linscott RJ, van Os J. Systematic reviews of categorical ver-
sus continuum models in psychosis: evidence for discontinu-
ous subpopulations underlying a psychometric continuum. 
Implications for DSM-V, DSM-VI, and DSM-VII. Annu Rev 
Clin Psychol. 2010;6:391–419.

	 38.	 Peralta V, Cuesta MJ, Giraldo C, Cardenas A, Gonzalez F. 
Classifying psychotic disorders: issues regarding categorial 
vs. dimensional approaches and time frame to assess symp-
toms. Eur Arch Psychiatry Clin Neurosci. 2002;252:12–18.

	 39.	 Cuesta MJ, Ugarte MD, Goicoa T, Eraso S, Peralta V. A tax-
ometric analysis of schizophrenia symptoms. Psychiatry Res. 
2007;150:245–253.

	 40.	 Boks MP, Leask S, Vermunt JK, Kahn RS. The structure of 
psychosis revisited: the role of mood symptoms. Schizophr 
Res. 2007;93:178–185.

	 41.	 Fossati A, Citterio A, Grazioli F, et  al. Taxonic structure 
of schizotypal personality disorder: a multiple-instrument, 
multi-sample study based on mixture models. Psychiatry Res. 
2005;137:71–85.

	 42.	 Stone WS, Giuliano AJ. Development of liability syndromes 
for schizophrenia: where did they come from and where 
are they going? Am J Med Genet B Neuropsychiatr Genet. 
2013;162B:687–697.

	 43.	 Blanchard JJ, Cohen AS. The structure of negative symptoms 
within schizophrenia: implications for assessment. Schizophr 
Bull. 2006;32:238–245.

	 44.	 Meyer TD, Keller F. Exploring the latent structure of the 
Perceptual Aberration, Magical Ideation, and Physical 
Anhedonia Scales in a German sample. J Pers Disord. 
2001;15:521–535.

	 45.	 Keller F, Jahn T, Klein C. Anwendung von taxometrischen 
methoden und von mischverteilungsmodellen zur erfas-
sung der schizotypie. In: Andresen B, Maß R, eds. 
Schizotypie: Psychometrische entwicklungen und biopsycholo-
gische forschungsansätze. Göttingen, Germany: Hogrefe; 
2001:391–412.

	 46.	 Fossati A, Raine A, Borroni S, Maffei C. Taxonic struc-
ture of schizotypal personality in nonclinical subjects: 
issues of replicability and age consistency. Psychiatry Res. 
2007;152:103–112.

	 47.	 Ahmed AO, Buckley PF, Mabe PA. Latent structure of psy-
chotic experiences in the general population. Acta Psychiatr 
Scand. 2012;125:54–65.

	 48.	 Ahmed AO, Green BA, Goodrum NM, et al. Does a latent 
class underlie schizotypal personality disorder? Implications 
for schizophrenia. J Abnorm Psychol. 2013;122:475–491.

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_2/S465/2413962 by guest on 23 April 2024

http://www.psych.umn.edu/faculty/grove/
http://www.tcnj.edu/~ruscio/taxometrics.html
http://www.tcnj.edu/~ruscio/taxometrics.html


S474

K. V. Everett & R. J. Linscott

	 49.	 Rawlings D, Williams B, Haslam N, Claridge G. Taxometric 
analysis supports a dimensional latent structure for schizo-
typy. Pers Individ Dif. 2008;44:1640–1651.

	 50.	 Peralta V, Cuesta MJ, de Leon J. An empirical analysis of 
latent structures underlying schizophrenic symptoms: a four-
syndrome model. Biol Psychiatry. 1994;36:726–736.

	 51.	 Peralta V, Cuesta MJ. Dimensional structure of psychotic 
symptoms: an item-level analysis of SAPS and SANS symp-
toms in psychotic disorders. Schizophr Res. 1999;38:13–26.

	 52.	 Goldberg LR. An alternative “description of personality”: the 
big-five factor structure. J Pers Soc Psychol. 1990;59:1216–1229.

	 53.	 Meehl PE. Primary and secondary hypohedonia. J Abnorm 
Psychol. 2001;110:188–193.

	 54.	 Meehl PE. MAXCOV-HITMAX: a taxonomic search 
method for loose genetic syndromes. In: Meehl PE, ed. 
Psychodiagnosis: Selected Papers. Minneapolis: University of 
Minnesota Press; 1973:200–224.

	 55.	 Insel TR. Transforming diagnosis. Director’s Blog. April 29, 
2013. Rockville, MD: National Institute of Mental Health; 2013.

	 56.	 Berenbaum H. Classification and psychopathology research. 
J Abnorm Psychol. 2013;122:894–901.

	 57.	 McNaughton N, Corr PJ. Approach, avoidance, and their con-
flict: the problem of anchoring. Front Syst Neurosci. 2014;8:124.

	 58.	 Lykken DT. Multiple factor analysis and personality research. 
J Exp Res Pers. 1971;5:161–170.

	 59.	 Beach SR, Amir N. Is depression taxonic, dimensional, or 
both? J Abnorm Psychol. 2003;112:228–236.

	 60.	 Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. 
Common method biases in behavioral research: a critical 
review of the literature and recommended remedies. J Appl 
Psychol. 2003;88:879–903.

	 61.	 Little TD, Rhemtulla M, Gibson K, Schoemann AM. Why 
the items versus parcels controversy needn’t be one. Psychol 
Methods. 2013;18:285–300.

	 62.	 Haslam N, Cleland C. Robustness of taxometric analysis with 
skewed indicators: II. A Monte Carlo study of the MAXCOV 
procedure. Psychol Rep. 1996;79:1035–1039.

	 63.	 Cleland C, Haslam N. Robustness of taxometric analysis with 
skewed indicators: I. A Monte Carlo study of the MAMBAC 
procedure. Psychol Rep. 1996;79:243–248.

	 64.	 Launay G, Slade PD. The measurement of hallucinatory pre-
disposition in male and female prisoners. Pers Individ Differ. 
1981;2:221–234.

	 65.	 Gangestad S, Snyder M. To carve nature at its joints: On 
the existence of discrete classes in personality. Psychol Rev. 
1985;92:317–349.

	 66.	 Blanton H, Jaccard J. Arbitrary metrics in psychology. Am 
Psychologist. 2006;61:27–41.

	 67.	 Cronbach LJ, Meehl PE. Construct validity in psychological 
tests. Psychol Bull. 1955;52:281–302.

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_2/S465/2413962 by guest on 23 April 2024


