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Mood, anxiety and psychotic phenomena measure
a common psychopathological factor
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Background. Psychotic phenomena are common in the general population but are excluded from diagnostic criteria for
mild to moderate depression and anxiety despite their co-occurrence and shared risk factors. We used item response theory modelling to examine whether the co-occurrence of depressive, anxiety and psychotic phenomena is best explained
by: (1) a single underlying factor; (2) two separate, uncorrelated factors; (3) two separate yet linked factors; or (4) two
separate domains along with an underlying ‘common mental distress’ (CMD) factor. We deﬁned where, along any latent
continuum, the psychopathological items contributed most information.
Method. We performed a secondary analysis of cross-sectional, item-level information from measures of depression, anxiety and psychotic experiences in 6617 participants aged 13 years from the Avon Longitudinal Study of Parents and
Children (ALSPAC) birth cohort and 977 participants aged 18 years from the ROOTS schools-based sample. We replicated
results from one sample in the other and validated the latent factors against an earlier parental measure of mental state.
Results. In both cohorts depression, anxiety and psychotic items were best represented as a bi-factor model with a single,
unitary CMD factor on which psychotic items conveyed information about the more severe end (model 4); residual variation remained for psychotic items. The CMD factor was signiﬁcantly associated with the prior parental measure.
Conclusions. Psychotic phenomena co-occur with depression and anxiety in teenagers and may be a marker of severity in
a single, unitary dimension of CMD. Psychotic phenomena should be routinely included in epidemiological assessments of
psychiatric morbidity, otherwise the most severe symptomatology remains unmeasured.
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Introduction
Psychotic and mood phenomena may co-occur in
severe psychiatric disorders but neither diagnostic classiﬁcations, such as the Diagnostic and Statistical
Manual of Mental Disorders, 5th edition (DSM-5)
and International Classiﬁcation of Diseases (ICD)-10,
nor empirical studies acknowledge the presence of
psychotic experiences in more common, mild to
moderate depression or anxiety disorders (World
Health Organization, 1992; Krueger, 1999; American
Psychiatric Association, 2013). However, all these categories have overlapping aetiology, including genetic
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and environmental factors, and share pathophysiological mechanisms (Goldberg et al. 1987; Nishida et al.
2008; Lichtenstein et al. 2009; van Os et al. 2009;
Varghese et al. 2011; Kelleher et al. 2012a, b).
Psychotic phenomena are also relatively common, especially in young people (van Os et al. 2009; Kelleher
et al. 2012a), alongside depression and anxiety
(Nishida et al. 2008; Varghese et al. 2011; Kelleher et al.
2012b). Often considered as harbingers of schizophrenia
and related disorders (Poulton et al. 2000), psychotic
phenomena are also markers of suicidal thoughts and
non-suicidal self-injury (Nishida et al. 2008; Kelleher
et al. 2012b; Murray & Jones, 2012). Thus, conceptual,
clinical and causal links exist between psychotic and
mild to moderate mood disorders despite their inclusion as distinct entities in diagnostic classiﬁcations.
We report a study of the relationship between depressive, anxiety and psychotic experiences in two
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Model A

Model B

Model C

Model D

Structure: Unidimensional

Structure:Two
uncorrelated factors

Structure: Two correlated
factors

Hypothesis: A single
factor underlies
depressive and
anxiety symptoms
and PE

Hypothesis: Two
distinct latent variables
corresponding to
depressive and anxiety
symptoms and PE

Hypothesis: Two factors
as for model B, but
depressive and anxiety
symptoms and psychotic
experiences are
correlated

Structure: Bi-factor
Hypothesis: A single latent
variable underlies depressive and
anxiety symptoms and PE, with
two specific factors (one for
depressive and anxiety
symptoms and one for PE)

Fig. 1. Conceptual models of the alternative relationships between psychotic experiences (PE), and depressive and anxiety
(D&A) symptoms.

British general population cohorts, replicating the
results from one independently in the other. We used
item response theory (IRT; Van der Linden &
Hambleton, 1997) to model the relationships between
psychotic, depressive and anxiety phenomena at the
individual item level rather than diagnosis. Fig. 1
shows our four competing hypotheses: (A) a single
common underlying factor; (B) two separate factors
that are uncorrelated; (C) two separate factors linked
to each other; (D) two separate factors along with a primary contribution from a shared underlying ‘common’
factor measured by psychotic, depressive and anxiety
items. We interpreted these models in terms of latent
dimensions determining variation in psychopathology.

Method
Description of samples
The Avon Longitudinal Study of Parents and Children
(ALSPAC) is based on the offspring of all pregnant
women resident in the county of Avon, England, with
expected dates of delivery between April 1991 and
December 1992 (Boyd et al. 2013; Fraser et al. 2013).
The ALSPAC cohort consisted of 14 062 live births.
We used information from 6617 individuals [3238
(48.9%) males, 3379 (51.1%) females] who provided

data on psychotic, depressive and anxiety phenomena
during a research interview at age 13 years.
The ROOTS cohort (Goodyer et al. 2010) is a schoolbased sample of young people recruited from secondary
schools throughout the county of Cambridgeshire,
England, including afﬂuent and lower socio-economic
groups, from urban, suburban and rural communities.
Sampling was in two stages, initially of schools where
18 of 27 schools (two private) agreed for their year 9
classes to take part. The second stage comprised random
invitation to parents and students resulting in a sample
of 1238 (54.5% girls) 14-year-olds giving personal and
parental consent to take part of which 1185 (95.5%) progressed to the full baseline assessment. Following the
baseline interview at age 14 years and a follow-up questionnaire at age 15–16 years, the data here were collected
at age 17 years when 1074 individuals [473 (44.0%) boys,
601 (56.0%) girls] were interviewed of whom 977 (91%)
had complete data for the present analysis.
Measures
Depressive and anxiety symptoms
The self-reported Mood and Feelings Questionnaire
(MFQ) was administered in both the ALSPAC [which
used the shortened 13-item version or Short Mood
and Feelings Questionnaire (SMFQ); Sharp et al. 2006]
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and ROOTS (full 33-item version) (Angold et al. 1995)
cohorts. The MFQ measures core symptoms of depression and anxiety experienced over the past 2
weeks and is typically used for screening, although
also offers a summary measure of severity. From
ROOTS we analysed only the 13 items that comprise
the SMFQ version used in ALSPAC; each item is
scored on a three-point scale: ‘not true’ = 0; ‘sometimes
true’ = 1; and ‘true’ = 2.
In both cohorts behavioural and emotional problems
were measured prior to the main outcome measures
[MFQ and Psychosis-like Symptoms Interview
(PLikSi)] using the parental version of the Strengths
and Difﬁculties Questionnaire (SDQ; Goodman, 1997)
that gives a total difﬁculties score of 0–40. This was
administered at age 10 years in ALSPAC and age
15.5 years in ROOTS.
Psychotic experiences
Psychotic experiences were assessed by items comprising the semi-structured PLikSi in both ALSPAC and
ROOTS. The PLikSi comprised 12 ‘core’ questions derived from the Diagnostic Interview Schedule for
Children-IV (DISC-IV; Shaffer et al. 2000), and the
Schedules for Clinical Assessment in Neuropsychiatry
version 2.0 (SCAN 2.0; World Health Organization,
1994). Psychotic experiences were elicited in three
domains: hallucinations, delusions and experiences of
thought interference. This allowed an observer rating
for the presence of any psychotic experiences (suspected or deﬁnite) in the past 6 months (scoring: ‘no
psychotic experiences’ = 0, ‘suspected psychotic experiences’ = 1, ‘deﬁnite psychotic experiences’ = 2).
Several measures were taken in order to ensure the
quality of PLikS interviews. In ALSPAC, the interviews
were carried out by 13 psychology graduates who
were trained by two experienced clinicians and
SCAN trainers [a child psychiatrist and a general
adult psychiatrist; Horwood et al. (2008)]. The interviewers were required to reach 95% agreement whilst
scoring two ‘gold standard’ interview videotapes prepared by the trainers. Monthly booster training sessions and workshops were arranged to discuss
scoring of complex cases and consolidate training. All
interviews were audiotaped for each interviewer until
they reached eight interviews containing several
items rated ‘positive’ (i.e. psychotic experiences present). These tapes were independently rated by a second interviewer. The average inter-rater reliability
for PLikS interviews was good (κ = 0.7) (Horwood
et al. 2008). A similar process was followed for the
ROOTS cohort. Contact was maintained between the
cohorts by one of us (P.B.J.) to discuss the process during the course of data collection and all ROOTS PLikSi

decisions were decided through consensus between
the interviewers and him.
Statistical analysis
Co-variation between depressive and anxiety symptoms, measured by the SMFQ, and PLikSi in each sample was initially assessed by plotting spinograms
indicating the proportion of subjects at each score of
the former who also reported psychotic experiences.
A development of the histogram, the width of a spinogram bar is proportional to the frequency of respondents. The psychometric relationships between all
items included in the PLikSi and SMFQ were then
investigated using a latent variable modelling framework (Loehlin, 1992). This partials-out the inﬂuence
of error associated with measuring items, allows direct
comparison of alternative models in terms of goodness
of ﬁt to the data, and provides simultaneous information on the distribution of items and respondents
on a latent continuum.
In addition, the latent variable modelling framework
addresses two methodological issues arising from the
distributional properties of the data and from the survey design. First, traditional latent variable modelling
relies on the assumption of a multivariate normal distribution for the deﬁnition and measurement of the
latent variables. This may hold for neither psychotic
experiences nor depressive and anxiety symptoms in
the general population. Therefore, we used a semiparametric modelling approach (Masyn et al. 2010).
This approach combines ﬁnite mixture modelling and
an IRT variant of factor analysis where measurement
invariance constraints are imposed between the latent
classes. Initial analyses of the data using this method
revealed that two classes were sufﬁcient to model the
distribution of latent scores.
Second, since the data collection for PLikSi items was
based on a semi-structured interview, within-interviewer clustering of responses may have inﬂuenced response variation strongly enough to affect model
parameters in the factor analysis. We addressed this
by using a modelling approach that corrects the standard errors of the factor model parameters for this aspect of survey design. Items in our measures were
ordinal (i.e. no psychotic experiences, suspected psychotic experiences, deﬁnite psychotic experiences), so
our approach can be described as semi-parametric,
multi-dimensional item response modelling with standard errors adjusted for clustering of data at the interviewer level.
Four models of the possible relationship between depressive and anxiety symptoms and psychotic experiences (Fig. 1) were estimated and compared using
multiple information criteria indices. We report the

4 J. Stochl et al.

Fig. 2. Proportions of individuals with psychotic experiences (PE; measured by the Psychosis-like Symptoms Interview) as a
function of depressive and anxiety scores (Short Mood and Feelings Questionnaire; SMFQ). The width of the bars is proportional
to the number of participants with corresponding SMFQ score. ALSPAC, Avon Longitudinal Study of Parents and Children.

Akaike information criterion (AIC; Akaike, 1974),
Bayesian information criterion (BIC; Schwarz, 1978)
and a BIC adjusted for sample size (SABIC; Sclove,
1987). Robust full information maximum likelihood
was used in all model estimations.
Information functions for the two domains of items
(depressive and anxiety compared with psychotic
experiences) provide a graphical representation of the
precision of measurement (information function;
y-axis) at each location along the population latent distribution (x-axis). The position on the x-axis corresponding to the maximum information functions
indicates the locations on this latent distribution
where items provide best discrimination between survey respondents in terms of that continuum. Thus,
the information function for any item is an index of
the measurement efﬁciency of that item, conditional
on its location on the latent continuum (Nicewander,
1993).
Last, we carried out post-hoc analyses in both cohorts
to examine the validity of the derived latent distribution of the common factor measured by the depressive, anxiety and psychotic experiences. We plotted
factor scores against the total SDQ sum scores and
ﬁtted a linear regression model.
The PLikSi item ‘delusions of persecution’ was
found to be highly correlated (≈0.99 or ≈ −0.99) with
many other psychotic experiences, causing estimation
problems due to collinearity. Thus, this item was
excluded from analyses. Further, in the ROOTS data,
collinearity (correlation over 0.99 or below −0.99)
was also observed between ﬁve items (‘delusions of
control’, ‘delusions not otherwise speciﬁed’, ‘thought
broadcasting’, ‘thought insertion’ and ‘thought

withdrawal’) and the remaining psychotic experience
items (see correlations in online Supplementary
Fig. S1). Therefore, data from ROOTS were analysed
without these ﬁve items, i.e. for items collinear with
each other only one was included in analysis.
Consequently, only six psychotic experiences items
were analysed in the ROOTS dataset.

Results
Spinograms (Fig. 2) show the proportion of people
with psychotic experiences with respect to total depressive and anxiety symptom scores (SMFQ). Lower
SMFQ sum-scores are more frequent in the population
so are represented by wider bars than higher scores.
The proportion of people in each category also reporting one or more psychotic experiences increased with
higher scores for depressive and anxiety symptoms.
This co-variation between the occurrence of psychotic
experiences, and depressive and anxiety symptoms
throughout their distributions justiﬁed further modelling of the association.
Model comparison
Table 1 shows the AIC, BIC and SABIC values for
models A–D in the two cohorts. For all of these ﬁt indices, the model with lowest value is preferred in
terms of model ﬁt to the data; strong indication of
one model being preferred over the other is taken
when the differences are greater than 10 (Kass &
Raftery, 1995).
The bi-factor model (model D) was preferred in
ALSPAC over models A–C. Three out of four ﬁt
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Table 1. Comparison of model ﬁt
Study

Model

AIC

BIC

SABIC

ALSPAC

A
B
C
D

103 869
103 040
103 026
102 710a

104 372
103 563
103 556
103 390a

104 137
103 319
103 308
103 072a

ROOTS

A
B
C
D

17 449
17 395
17 396
17 306a

17 728
17 689a
17 695
17 690

17 550
17 501
17 504
17 445a

AIC, Akaike information criterion; BIC, Bayesian information criterion; SABIC, BIC adjusted for sample size;
ALSPAC, Avon Longitudinal Study of Parents and
Children.
a
Best-ﬁtting models.

indices indicated the same preference for the bi-factor
model in the ROOTS sample; the BIC alone showed a
slight preference for model B (i.e. two uncorrelated
factors).
These results suggested the existence of a unitary or
common underlying factor (hereafter referred to as
common mental distress; CMD) in addition to the
two speciﬁc factors corresponding to the residual information in (a) psychotic experiences and (b) depressive
and anxiety symptoms in both cohorts. Standardized
estimates for the bi-factor models are provided in
Table 2.
Comparison of loadings on speciﬁc and common
factors in both cohorts showed that SMFQ items
loaded more on the common than the speciﬁc factor,
suggesting that the CMD has a great deal of overlap
with depression and anxiety. PLikSi items tended to
load similarly on both common and its speciﬁc factor
in ALSPAC, but higher on the common factor in
ROOTS.
Range of the latent CMD continuum measured by
the SMFQ anxiety and depression items compared
with PLikSi items
In both cohorts, psychotic experiences were located at
the more severe end of the latent continuum of
CMD. This can be ascertained by the height and location of the curves displayed on the graphs in
Fig. 3. In this ﬁgure we have used our model to add
up the psychometric contribution that the items from
each instrument make to the measurement of the common dimension from the bi-factor model. Psychotic
experiences were located further to the more severe
end of the CMD dimension on the x-axis while the
SMFQ items covered the less severe range.

Individual information functions are derived from
location of item thresholds and size of factor loading
(discrimination power in IRT terms). In both cohorts,
the rarer, less frequent items from the PLikSi extend
the CMD dimension further towards the right, more
severe end.
Post-hoc validation
Parental SDQ scores at age 10 years in the ALSPAC
cohort showed a linear relationship with CMD scores
at age 13 years (β = 0.17, p < 0.001). This association
was virtually identical in the ROOTS cohort where
the SDQ was measured at age 15.5 years (β = 0.18,
p < 0.001; see online Supplementary Fig. S2).

Discussion
This study indicated that psychotic phenomena, and
depressive and anxiety symptoms are manifestations
of a unitary, latent continuum of CMD, with psychotic
experiences conveying information about the more
severe end. These ﬁndings have implications for current psychiatric nosology, arguing against the concept
of co-morbidity of different diagnostic entities when it
occurs together with depression and anxiety in the
general population. Our conclusions cannot be generalized to clinical situations where further research
should test a similar model.
Without explicitly acknowledging that psychotic
experiences may measure the same psychopathological
concept as depression and anxiety, the co-occurrence
of these symptoms is increasingly recognized in a
number of important recent studies (Verdoux et al.
1999; Hanssen et al. 2003; Nishida et al. 2008;
Polanczyk et al. 2010; van Rossum et al. 2011;
Kelleher et al. 2012b; Sullivan et al. 2014). These suggest
that the presence of psychotic experiences in childhood
or adolescence may be a marker of multiple concurrent
depressive or anxiety disorders (i.e. severity of mental
ill-health) or of the likelihood of more clinically concerning behaviours, such as suicidal thoughts or selfharm (Nishida et al. 2008; van Rossum et al. 2011;
Kelleher et al. 2012b; Murray & Jones, 2012; Wigman
et al. 2012, 2014). Longitudinal data indicate that psychotic experiences at age 20 years are later associated
with a range of non-psychotic mental disorders
(Rossler et al. 2011). One study, conceptually similar
to our own, applied psychometric methodology to a
range of psychopathology measures in the Dunedin
birth cohort (Caspi et al. 2014); a single, general psychopathology dimension emerged but the concept of
differential item contribution to severity was not
explored (Spearman, 1904). Our study extends this approach by investigating the location of individual
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Table 2. Standardized factor loadings for the bi-factor model in the ALSPAC and ROOTS cohorts
ALSPAC

ROOTS

Scale

Item

Common

Depression
and anxiety

Depression and
anxiety
(SMFQ)

Miserable or
unhappy
Didn’t enjoy
anything at all
Felt so tired, just sat
around and did
nothing
Restless
Felt was no good
any more
Cried a lot
Hard to think
properly or
concentrate
Hated self
Thought they were
a bad person
Felt lonely
Nobody really
loved them
They could never be
as good as other
kids
Did everything
wrong
Auditory
hallucinations
Visual
hallucinations
Delusions of being
spied on
Delusions of
persecution
Delusions of
thoughts being
read
Delusions of
reference
Delusions of control
Delusions of
grandiose ability
Delusions NOS
Thought
broadcasting
Thought insertion
Thought
withdrawal

0.47

Psychotic
experiences
(PLikSi)

Psychotic
experiences

Common

Depression
and anxiety

0.42

0.27a

0.81

0.40

0.27

0.44

0.50

0.49

0.06a

0.46

0.25

0.45
0.57

0.08
0.65

0.50
0.59

0.19
0.60

0.46
0.57

0.55
0.22

0.27
0.65

0.57
0.34

0.59
0.47

0.65
0.32

0.62
0.64

0.58
0.37

0.52
0.51

0.55
0.69

0.54
0.60

0.51
0.53

0.50

0.58

0.71

0.33

0.53

0.51

0.77

0.36

Psychotic
experiences

0.54

0.47

0.70

0.37

0.53

0.49

0.06a

0.99

0.53

0.53

0.81

0.13

b

b

b

b

0.53

0.50

0.81

0.25a

0.47

0.59

0.73

0.13a

0.49
0.43

0.70
0.58

b

b

0.70

0.40a

0.49
0.36

0.55
0.59

b

b

b

b

0.53
0.49

0.50
0.69

b

b

b

b

ALSPAC, Avon Longitudinal Study of Parents and Children; SMFQ, Short Mood and Feelings Questionnaire; PLikSi,
Psychosis-like Symptoms Interview; NOS, not otherwise speciﬁed.
a
Non-signiﬁcant (α = 0.05) factor loadings.
b
Items excluded from analysis due to collinearity.
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Fig. 3. Location of the items measuring psychotic experiences relative to depressive and anxiety symptoms on the latent
continuum of common mental distress. ALSPAC, Avon Longitudinal Study of Parents and Children; SMFQ, Short Mood and
Feelings Questionnaire; PLikSi, Psychosis-like Symptoms Interview.

items on the latent continuum of the common factor,
replicating the ﬁndings in independent samples, and
by validating the CMD factor against the overall
SDQ score, a well-established psychological measure.
Taken together, these ﬁndings suggest that a fresh
approach to psychiatric nosology is required because
distinct, categorical systems are just not supported by
modern modelling techniques. This echoes earlier
work based on hierarchical approaches to the classiﬁcation of symptoms (Sturt, 1981) and diagnosis
(Foulds & Bedford, 1975). Sturt (1981) showed that
rarer psychopathological items usually occur only in
the presence of many common items, while the extension to diagnosis, a more speciﬁc formulation of the
same idea, was not adopted by major classiﬁcations
in development such as DSM-III (American
Psychiatric Association, 1980) and its successors. The
models examined here are, themselves, natural extensions of these views, lending support to a more dimensional approach to classiﬁcation that negates the
increasing trend towards deﬁning multiple co-morbid
diagnoses in individuals. This may better reﬂect clinical reality and common aetiological and pathophysiological factors. Thus, the concept of common mental
disorder including depression and anxiety requires
redeﬁnition if psychotic phenomena are part of it. We
suggest that psychotic phenomena should be considered as being compatible with mild to moderate

depression, perhaps with a psychosis criterion akin
to that which reﬂects prominent anxiety symptoms in
DSM-5 major depression or manic features in unipolar
depression; this would add ﬁdelity and measurement
range.
Further, psychotic experiences in people in population settings should no longer be viewed solely as
indicating risk for psychotic illness such as schizophrenia. Instead, they may indicate severity of CMD
that may ﬂuctuate and, in many instances, resolve
(Khandaker et al. 2013). Clinical assessments in people
suffering what have hitherto been considered at-risk
mental states indicate that the majority have affective
or anxiety disorders, with suicidal features being common (Hui et al. 2013). Our ﬁndings argue against the
need for new categories such as the ‘psychosis risk
state’ and provide evidence that psychotic phenomena
are part of the panoply of symptoms that reﬂect mental
ill-health; their presence indicates that ill-health is
severe rather than qualitatively different (Murray &
Jones, 2012). That said, the presence of residual information conveyed by psychotic phenomena (but not depression and anxiety) beyond the common factor
means that they can indicate other processes that
may indicate psychotic illness; this requires further
research.
These ﬁndings suggest that ignoring psychotic
experiences curtails the proper measurement of mental
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distress in the general population; the upper end of
severity is inadequately addressed, akin to using a
25 cm ruler for a 30 cm problem. Few widely used
measurement scales for common psychiatric morbidity
include psychotic experiences; for example: the
General Health Questionnaire (Goldberg & Hillier,
1979), K-scales (Kessler et al. 2002), Clinical Interview
Schedule – revised (Lewis et al. 1992), Hospital
Anxiety and Depression Scale (Zigmond & Snaith,
1983), MFQ (Angold et al. 1995). Psychotic experiences
should, therefore, be included alongside symptoms of
depression and anxiety as part of the measurement
of mental distress, even when the goal is screening.
The presence of a common, underlying trait may explain the complete lack of speciﬁcity of risk factors
(Kounali et al. 2014). For example, early life adversity
is a well-replicated risk factor for both adult psychotic
illness as well as depressive and anxiety disorders
(Widom et al. 2007; Varese et al. 2012).
Neurodevelopmental differences are a risk factor for
both adult depression (van Os et al. 1997) and schizophrenia (Jones et al. 1994; Khandaker et al. 2011).
Inﬂammatory, autoimmune and infectious mechanisms have been associated with both depression and
psychotic disorders in adult life (Benros et al. 2011,
2013; Khandaker et al. 2012, 2014), and genome-wide
association studies have demonstrated the existence
of common single nucleotide polymorphisms
(O’Donovan et al. 2008; Green et al. 2010; Smoller
et al. 2013). Future research concerning aetiology and
pathophysiology of mental illness should consider
CMD as a single phenotype, acknowledging the presence of psychotic phenomena in its more severe
manifestations. However, these ﬁndings do not address how speciﬁc psychiatric syndromes emerge
(Kirkbride & Jones, 2011).
Strengths of our study include cross-validation of
results over two epidemiological samples and the use
of recent developments in psychometrics appropriate
for potentially skewed latent variables and clustering
in the data. Limitations include minor differences in
the data collection of the two studies. The relatively
small sample size of the ROOTS cohort in comparison
with ALSPAC may have led to the slightly discrepant
ﬁt indices, but our model addresses potential differences in measurement mode through the orthogonal
factors for each instrument or set of items. We analysed
non-clinical data, so the extension to a clinical setting
requires empirical investigation. Over half of the original ALSPAC cohort did not attend psychiatric assessments at age 13 years. Examination of successive
follow-up data from the cohort suggests that attrition
is associated with male gender, minority ethnic, and
lower socio-economic status (Boyd et al. 2013).
However, there is no evidence of difference in

co-variation of depressive and psychotic experiences
between those included in our analyses and those
who were lost to follow-up (Wolke et al. 2009). The
selection of the semi-parametric approach constraining
model parameters across latent classes might be overrestrictive. Cross-validation of the bi-factor model
over different measures of depressive, anxiety and psychotic experiences would further strengthen the generalizability of the CMD concept. The current work
could also be extended by including a wider range of
psychopathology measures such as those associated
with obsessive–compulsive disorder and attentiondeﬁcit/hyperactivity disorder. Competing models
might place these items on the single distress factor
or on separate dimensions. In the future, longitudinal
studies with repeated assessments for mood, anxiety
and psychotic symptoms analysed within the framework we propose would be useful in order to understand their relationships over time.
In conclusion, data from two methodologically similar epidemiological studies indicate that psychotic
experiences and depressive and anxiety symptoms indicate a single, underlying dimension of CMD.
Psychotic experiences indicate the more severe end of
this factor. The results suggest that psychotic experiences should be included in the assessment of what
have hitherto been seen as mild to moderate depressive and anxiety disorders. Diagnostic classiﬁcation systems should acknowledge that psychotic phenomena
occur beyond current concepts of schizophrenia-like
disorders and the most severe affective syndromes,
particularly in young adults where they appear to be
part of a broad range of mental symptoms.
Supplementary material
For supplementary material accompanying this paper
visit http://dx.doi.org/10.1017/S003329171400261X
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