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In a sample of 543 adult National Health Service (NHS) patients 
referred to a Psychological Therapies Service, the responses to the 
Clinical Outcomes in Routine Evaluation-Outcome Measure (CORE-
OM) self-report questionnaire were examined using conventional 
principal components analysis (PCA) and a unique application of 
Mokken Scaling Procedure (MSP). Following the theoretical views of 
G. A. Foulds, it was suggested that some items more properly belong 
to the universe of attitudes and traits rather than that of symptoms 
and states. Accordingly, the analyses were carried out both with and 
without the CORE-OM Risk domain items. Both PCAs produced a 
very large fi rst component of Psychological distress, while the small 
second component differs. With all items included, the second com-
ponent was of Risk. With the risk items excluded, the second com-
ponent was now Functioning. The MSP results, respectively, were of 
a fi ve-item scale of Functioning (impaired by depression) and on the 
second analysis, a fi ve-item Functioning scale (impaired by anxiety). 
There was discussion on the criteria for item selection, the time scale 
specifi ed in questionnaire instructions and the optimum number of 
items required for a symptom scale. It was concluded that the CORE-
OM item pool did not conform to its purported face validity domains 
and subdomains, but predominantly constitutes a large Psychological 
distress scale with considerable item redundancy. Copyright © 2009 
John Wiley & Sons, Ltd.
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INTRODUCTION

An epidemiological survey by the Offi ce of National 
Statistics of the general population conducted 
in Great Britain suggested that 1 in 6 adults had 
a neurotic disorder; i.e., such specifi c conditions 
as anxiety, depression and phobias (Singleton, 
Bumpstead, O’Brien, Lee, & Meltzer, 2000). With 
such a high prevalence rate, there is an obvious 
need for valid measures of general psychological 
distress for diagnosis and treatment evaluation in 
clinical settings. The intention of the Clinical Out-
comes in Routine Evaluation-Outcome Measure 
(CORE-OM) creators was, following the sought 
opinions of clinicians, to establish a questionnaire 
that could become the United Kingdom’s (UK) 
‘Gold Standard’, with relevant local standardiza-
tion. This could replace the plethora of other, often 
imported, psychometric tests. The CORE-OM has 
since become an extremely widely used self-report 
questionnaire in the UK National Health Service 
(NHS).

The aim of the present paper is to evaluate the 
structure of the CORE-OM using conventional 
principal components analysis (PCA) and addi-
tionally through the fi rst application of the Mokken 
Scaling Procedure (MSP) to a CORE-OM database. 
In so doing, it complements an earlier study using 
Structural Equation Modelling (Lyne, Barrett, 
Evans, & Barkham, 2006), thereby fi lling a gap in 
the literature on a widely used UK questionnaire, 
for which there is only scant published knowledge 
of its structure.

The CORE-OM (Evans et al., 2000; Evans et al., 
2002) was included as one of a range of outcome 
measures in a routine service evaluation at an 
NHS Primary Care Trust Psychological Therapies 
Department for working-age adults. The CORE-
OM consists of 34 statements to be answered ‘over 
the last week’, with fi ve choices ranging from ‘not 
at all’ to ‘most or all of the time’. These individual 
items, according to the test authors, summate into 
four domains and nine subdomains as shown in 
Table 1.

It will be noted that there is a gross imbalance 
between the numbers of items in the domains and 
subdomains, compared to most, if not all, psy-
chological inventories. This raises the issue as to 
the relative value of such groupings. With regard 
to an analysis aimed at discovering the factorial 
structure of the CORE-OM, Evans et al., (2002) 
stated that ‘a fi rst component accounts for a large 
proportion of the variance, but a three-component 
structure that separates problems, risk items and 
positively scored items may be worthy of further 
exploration . . .’. (Presumably ‘positively worded 
items’ was intended).

In a study consisting of 2140 adult NHS patients 
receiving psychological therapy in the UK, Lyne, 
et al. (2006) compared a range of psychometric 
models for the questionnaire using Structural 
Equation Modelling. They found poor fi t for the 
CORE-OM four domains model. Scale Quality (a 
measure of signal to noise ratio between scales) 
was unacceptably low for this model. An alterna-
tive model suggested by a factor analysis under-

Table 1. CORE-OM structure of domains and sub-domains of items as devised by the test authors

Number of items Domains Subdomains and number of items

 4 Subjective well-being Not applicable

12 Problems or symptoms Anxiety (4)
Depression (4)
Physical (2)
Trauma (2)

12 Functioning General (4)
Close relationships (4)
Social relationships (4)

 6 Risk Harm to self (4)
Harm to others (2)
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taken by Evans et al. (2002) gave three factors: these 
were risk, positively worded items and negatively 
worded items, but this model also resulted in a 
poor fi t to the data. The best fi t was achieved with 
a complicated multimethod (positive and nega-
tive wording of items), multitrait (the other three 
domains together with a single psychological dis-
tress factor) model that was unscorable in practice. 
The authors concluded that CORE-OM might best 
be scored as a single 28-item psychological distress 
scale, with a separate four-item risk-to-self scale. In 
other words, Lyne et al. (2006) found no empirical 
evidence to support the purported domains and 
subdomains of the test authors.

On a broader canvas, Foulds (1965) suggested 
that in general it might prove useful to distin-
guish between the symptoms and signs of what 
he termed personal illness, and of personality traits 
and attitudes, as these belonged to logically dif-
ferent universes of discourse. His differentiae are 
that traits and attitudes are egosyntonic, relatively 
stable and scale scores are normally distributed 
in the general population. By contrast, symptoms 
and states are distressing, relatively transient and 
have markedly positively skewed distributions in 
the general population. It might also be expected 
that these aspects of the person would show dif-
ferential change over time and after undergoing 
therapy. It is improper and meaningless, therefore, 
to summate scores of such attributes from these 
different logical universes of discourse (Foulds, 
1965, 1971, 1976). When the item content of the 
CORE-OM is examined, a similar case can be made 
for a separation between the majority of items in 
the ‘Problems or Symptoms’ and ‘Subjective Well-
Being’ (negated) domains, as representing symp-
toms-states, and the rest of the items. In particular, 
the ‘Risk’ domain items, concerning ‘Harm to self’ 
and ‘Harm to others’ are intended to tap what in 
Foulds’ terms would be intropunitive (inwardly 
directed hostility) and extrapunitive (outwardly 
directed hostility) attitudes or traits (Caine, Foulds, 
& Hope, 1967). The ‘Functioning’ domain, which 
focuses predominantly on personal relationships, 
may occupy an intermediate conceptual posi-
tion between the symptom and the ‘Risk’ items. 
However, the minimal exclusion of at least the 
‘Risk’ domain items could lead to a better under-
standing of the CORE-OM questionnaire symptom 
structure.

The intention of this report is to assess the facto-
rial structure of the CORE-OM using conventional 
PCA and by additionally employing the fi rst appli-
cation of the MSP to a CORE-OM database.

The MSP will be used to discover whether there 
is a hierarchical scale within the CORE-OM’s 
items. Because the MSP is a much less famil-
iar analytic technique than the various forms of 
factor analysis, it requires additional introductory 
explanation.

Hierarchical scales can best be explained by 
example; for instance, the case of a football league 
table. A football league table is a measure of the 
latent trait ‘ability at football’ and the position of 
a team in the league table represents its ability 
at football and, thereby, the likelihood that it has 
beaten almost all the teams below it in the league 
and been beaten by almost all of those above it 
in the league. Certainly, at the end of the football 
season, when the league position is fi nally fi xed, 
in terms of overall league performance—the proxy 
measure of the latent trait ‘ability at football’—a 
team with an intermediate position in the league 
will have beaten almost all the teams below it and 
been beaten by almost all the teams above it; the 
team at the top of the league will have beaten 
almost all the teams below it and vice versa for 
the bottom of the league. Clearly, the position in 
the league at any point during the season and even 
at the end will only be a general indication of the 
outcome of specifi c matches as it is perfectly pos-
sible, for example, for the team at the bottom of 
the league to have beaten the team at the top of 
the league in their matches—but, nevertheless, 
unlikely. Therefore, the position in the league is 
not a perfect indicator of performance in any par-
ticular game—each game being a stochastically 
independent event. Nevertheless, position in the 
league will be an indicator, indeed a measure, of 
‘ability at football’. We may think of items within 
questionnaire scales as being like teams within the 
same league table.

The recent demonstration of a hierarchical 
scale of psychological distress composed of items 
from the 30-item General Health Questionnaire 
(GHQ) (Watson, Deary, & Shipley, 2008a), and 
other hierarchical scales in commonly used psy-
chological inventories, i.e., the NEO Five Factor 
Inventory (NEO-FFI) and the Eysenck Personality 
Inventory (EPI) (Watson, Deary, & Austin, 2007; 
Watson, Roberts, Gow, & Deary, 2008b), prompted 
the search for a hierarchy of items in the CORE-
OM. Hierarchies in scale items emanate from 
item-response theory (IRT) and represent a com-
plementary way by comparison with factor analy-
sis and PCA of looking at the relationship between 
item scores and scale total scores. In this way, an 
individual’s score on a questionnaire can be related 
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to the underlying theoretical construct that is being 
measured (Hulin, Drasgow, & Parsons, 1983). 
Scales, thereby, become more interesting from a 
theoretical perspective because the score of an indi-
vidual on a latent trait can be related to individual 
items on an inventory and these actually represent 
the extent to which the latent trait is present.

The present study, therefore, applies both clas-
sical test theory (PCA and internal consistency) 
and IRT (MSP) to the items of the CORE-OM to 
investigate its latent dimensions and the possibil-
ity of hierarchical sets of items. Such a study could 
increase both the understanding and utility of the 
scale.

In the current investigation, Cronbach’s coef-
fi cient alpha will be employed as an estimate 
of internal consistency reliability of existing or 
derived scales of the CORE-OM. Traditionally, an 
alpha of 0.70 has been regarded as indicating an 
adequate level of reliability. Cortina (1993) adds 
that this statistic must be considered in conjunction 
with the number of items in the particular scale, 
analogous to the evaluation of correlation size and 
sample size. When coeffi cient alpha reaches levels 
of 0.90 and greater, there is a danger of scales 
being composed of items that are too similar to 
each other in content. This leads to a narrow 
construct being measured, e.g., if all items in an 
extraversion scale only referred to behaviour at 
parties. A lot of items then, being highly similar, 
are likely to be redundant. This is an undesir-
able property for any scale, as redundant items 
make no contribution and waste valuable time. 
The testee, faced with an unnecessarily lengthy 
scale, may become irritated or bored, resulting 
in random responses or, even more extremely, 
non-compliance.

METHOD
Data from 661 adults who had completed the 
CORE-OM were entered into an SPSS version 15.0 
database (SPSS Inc., Chicago, IL, USA). Indivi-
duals with any missing data (including demo-
graphic data) were removed from the database 
to prepare the data for MSP analysis, leaving 543 
participants with complete CORE-OM data for 
analysis. These were 160 males with mean age 
40.1, standard deviation (SD) 12.8, and 383 females 
with mean age 37.4, SD 11.6. Almost all had been 
referred by their general practitioners and had 
completed the CORE-OM questionnaire before 
their fi rst clinical appointment. Mokken scaling 

was carried out using the MSP version 5.0 for 
Windows (Molenaar & Sijtsma, 2000). The proce-
dure for running the MSP and selecting items has 
already been described by Watson et al. (2007). 
Briefl y, using the SEARCH facility in the MSP 
programme, all items were entered into the analy-
sis, setting p at <0.05 and gradually increasing 
Loevinger’s coeffi cient of homogeneity (H) (to be 
described below) from 0 to 0.55 in incremental 
steps of 0.05. Initially, all the items form a single 
scale until H is approximately 0.3. Thereafter, mul-
tiple scales begin to form, and the point at which 
the largest number of reliable scales (Rho > 0.7; to 
be explained below) is obtained at approximately 
H = 0.45, is the point at which those scales can be 
analysed in more detail using the full diagnostic 
capabilities of the MSP.

Mokken scaling (Mokken & Lewis, 1982) is based 
upon IRT and, similar to Rasch scaling (van Schur, 
2003), is a technique for establishing hierarchical 
scales. It is less restrictive in its assumptions than 
Rasch scaling (Meijer, Sijtsma, & Smid, 1990) but, in 
common with Rasch scaling, assumes local stochas-
tic independence of items and avoids violations of 
monotone homogeneity and double monotonicity 
(Meijer et al., 1990). Local stochastic independence 
is the assumption that items score as they do due 
to the level of the latent trait that is being measured 
and not as a result of a score on any other item in 
the scale. Monotone homogeneity shows that the 
score on an item increases as the score on the latent 
trait increases, and double monotony shows that 
the item-response curves for the items in the scale 
do not intersect. Unlike classical test theory (factor 
analysis and Cronbach’s alpha), which uses ‘top 
down’ theoretical procedures for item selection, 
Mokken scaling works through a ‘bottom up’ pro-
cedure; items are selected that conform best to the 
assumptions of the model and other items are then 
clustered around these (van Schur, 2003). In IRT, 
items are positioned in a hierarchy on the basis 
of their ‘diffi culty’, which, in terms of IRT, means 
the likelihood of the item being endorsed. More 
‘diffi cult’ items are less likely to be endorsed and, 
while indicating a greater presence of the latent 
trait being measured, will have lower mean values 
than less ‘diffi cult’ items.

Mokken scaling analysis is carried out using the 
MSP (Sijtsma. Debets & Molenaar, 1990). Applica-
tions of the MSP have been explained by Watson 
and co-workers recently (Watson et al., 2007; 
Watson et al., 2008a; Watson et al., 2008b). The MSP 
provides diagnostics that demonstrate whether 
reliable hierarchies of items exist in a multivariate 
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data set and checks that these items have mono-
tone homogeneity and double monotony. Loev-
inger’s coeffi cient of homogeneity (H) provides a 
measure of how often items are found relative to 
one another in a group of individuals responding 
to a set of items and a Loevinger’s coeffi cient ≥0.3 is 
considered to indicate the presence of a hierarchi-
cal scale. The Crit diagnostic is a combined statistic 
generated by the MSP, which indicates the extent 
to which H falls below an acceptable level, how 
many violations of the Mokken model there are, 
the size of these violations (van Schur, 2003) and 
detects violations of monotone homogeneity and 
double monotonicity. Crit ≥80 shows that items 
should be discarded, while by contrast values ≤40 
are ideal. Scale reliability (Rho) is calculated using 
a method analogous to Cronbach’s alpha (Watson 
et al., 2007). Rho > 0.7 indicates a reliable scale. 
The probability of obtaining the scale, correcting 
for the multiple iterations of the MSP programme 
into account, is also calculated.

Following Foulds’ general theoretical position, 
regarding the symptom/state versus trait/attitude 
distinction, the CORE-OM was analysed twice: 
once with all items included and then with the 
‘Risk’ items omitted. On both occasions, fi rst a 
PCA was carried out, followed by the MSP. Note 
that in the full text of the CORE-OM, 21 of the 34 
items are prefi xed by ‘I have felt . . .’ or ‘I have 
been . . .’.

RESULTS
With all 34 Items Included

The fi rst approach in assessing the structure of the 
CORE-OM item pool was to adopt the viewpoint 
and assumptions of the test authors. Accordingly, 
we allotted the 34 individual items to the domains 
of ‘Subjective Well-Being’ (4), ‘Problems or Sym-
ptoms’ (12), ‘Functioning’ (12) or ‘Risk’(6), as 
explained in the CORE System User Manual, and 
computed the Cronbach’s alpha coeffi cients. The 
results by domain were: ‘Subjective Well-Being’, 
0.75; ‘Problems or Symptoms’, 0.88; and ‘Function-
ing’, 0.87. Finally, ‘Risk’ had a Cronbach’s alpha of 
0.75, which increased to 0.80 when items 6 (‘physi-
cally violent to others’) and 22 (‘threatened or 
intimidated another person’) were excluded. These 
two items constitute the entire ‘harm to others’ 
subdomain. All these values indicate good internal 
consistency.

While it might seem appropriate at this stage 
to present descriptive statistics for the domains, 

this would presume that the structure intended by 
the test authors had already been confi rmed. All 
that has been established so far is the high (and in 
two instances, debatably over high) internal con-
sistency of each individual domain, but not their 
intercorrelations, or the intercorrelations of their 
constituent items across domains.

Principal Components Analyses
A PCA was carried out with oblimin rotation 

seeking an oblique solution following the sugges-
tion of Evans et al. (2002). The problem of attempt-
ing to interpret a matrix of factor loadings of 
questionnaire items can be contentious. When con-
fronted with the matrix of the Mood and Anxiety 
Symptom Questionnaire’s 90 items (MASQ; Clark 
& Watson, 1991), intended as a measure of the 
controversial tripartite model of adverse mood 
states, Bedford (1997) had included items only if 
they satisfi ed the criteria of: ‘(a) have a loading of 
0.30 or greater . . . and (b) the major loading should 
be more than 0.20 greater than any cross-loading’ 
p. 125. Keogh and Reidy (2000) used these rules 
equally successfully to simplify another matrix of 
MASQ component loadings, and Boschen and Oei 
(2006) noted these criteria in their multimodel con-
fi rmatory factor analyses of the MASQ.

Requested Four-Component Solution. A four-compo-
nent solution in line with the test authors’ assump-
tions of four distinct domains was requested. This 
resulted in, apart from the fi rst component having 
14 items, the remaining three components having 
four, two and two items, respectively. That being 
clearly unsatisfactory, a three-component solution 
was attempted, in line with the previously men-
tioned suggestion of Evans et al. (2002).

Requested Three-Component Solution. Component 1 
consisted mainly of items, to use the test authors’ 
terminology of the ‘Problems or Symptoms’ 
domain, being from their subdomains of ‘anxiety’ 
(4), ‘trauma’ (2), ‘depression’ (2) and ‘physical’ 
(1). Together with the ‘Subjective Well-Being’ (2) 
domain and the ‘functioning–social relationships’ 
subdomain (2), this component clearly constituted 
a 13-item Psychological Distress domain, with 
loadings ranging from 0.47 to 0.79. The second 
component had three items, all from the ‘Risk 
to self’ subdomain, with loadings ranging from 
0.74 to 0.81. The third component also only 
had three loadings. Two items were from the 
‘Functioning—close relationships’ subdomain and 
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one from the ‘Subjective Well-Being’ domain. These 
three-item components are not viable as scales 
because of low reliability and validity and do not 
appear to have psychological value. Indeed, Kline 
(1993, p. 38) states that ‘it is clear that a reliable test 
can be made from as few as 10 homogeneous items 
but this is probably a minimum fi gure for a good 
test’. Homogeneity of items in turn implies a clear, 
distinct unifactorial scale or component. The next 
logical step was to seek a two-component solution.

Requested Two-Component Solution. In the two-
component solution, the fi rst rotated component, 
with a Cronbach’s alpha coeffi cient of 0.94 and 
loadings of 0.41–0.80, was composed of 24 items, 
being 10 of the ‘Problems or Symptoms’ domain, 10 
from the ‘Functioning’ domain and 4 of the ‘Sub-
jective Well-Being’ domain (see Table 2). That this 
is a Psychological distress component can be seen 
from the highest loadings, which were, for item 27, 
‘I have felt unhappy’ (0.80); item 12, ‘I have been 
happy with the things I have done’ (0.77); item 4, 
‘I have felt O.K. about myself’ (0.77); and item 32, 
‘I have achieved the things I wanted to’ (0.77). The 
latter three statements, of course, were negated. 
The second component had a Cronbach’s alpha of 
0.69 (which cannot be improved) and loadings of 
0.55–0.71, and was composed entirely of fi ve of the 
six ‘Risk’ domain items. (See Table 2.)

The Pearson product–moment correlation 
between components 1 and 2 was a statistically 
signifi cant 0.48 (p < 0.001). Only the risk compo-
nent correlated signifi cantly with age, at −0.18 
(p < 0.001).

Requested One-Component Solution. Finally, for com-
pletion, an unrotated one-component solution was 
sought for all 34 CORE-OM items (see Table 2). 
Only one item had loading below 0.30, while a 
further four items were below 0.40, leaving 29 items 
with loadings ranging from 0.40 to 0.83. This com-
ponent accounted for 36.0% of the total variance. 
When the scale was reduced to the 29 items with 
loadings above 0.40, the component accounted for 
40.7% of the total variance.

Mokken Scale Analysis
The scale derived from all 34 CORE-OM items 

is shown in Table 3, and is composed of six items 
with acceptable scaling properties (H = 0.43), reli-
ability (Rho = 0.78) and probability (p = 0.00067). 
This scale covers a range of items in terms of dif-
fi culty and runs from the relatively mild distress 

of not having ‘achieved the things I wanted to do’ 
(item 32) to having ‘made plans to end my life’ 
(item 16).

With only 28 Non-Risk Items

Principal Components Analyses

Requested Three-Component Solution. Components 
were selected on the conventional basis of exami-
nation of the size of eigenvalues and inspection of 
the scree slope (Cattell, 1966). The fi rst analysis of 
just 28 CORE-OM items, the six risk items having 
been excluded, gave a scree slope suggesting a 
three-component solution (also the test authors’ 
intention), while fi ve components had eigenvalues 
greater than 1. When the inclusion/exclusion crite-
ria outlined earlier continued to be employed, the 
third and fi nal component was found to be com-
prised of only three items (25, 29 and 33), which 
are three-quarters of the ‘Functioning—social rela-
tionship’ subdomain. Additionally, the latter all 
contain the words ‘other people’, which suggested 
that this component might be a bloated specifi c 
(i.e., ‘items which are essentially paraphrases of 
each other’ (Kline, 1994). A scale of such items 
would have high internal consistency, i.e., large 
Cronbach’s alpha, but very low validity.

Requested Two-Component Solution. A two-component 
solution resulted in 14 and 5 items with Cronbach’s 
alpha coeffi cients of 0.90 and 0.75, respectively (see 
Table 2). The fi rst rotated component with loadings 
ranging from 0.43 to 0.80 consisted of items describ-
ing Psychological distress, with the sole exception of 
item 8 (‘aches, pains or other physical problems’). 
The second component’s fi ve-item loadings were 
from 0.62 to 0.70, four of these being from the ‘Func-
tioning’ domain and being positively worded. The 
exception is a negatively worded item 31 (‘felt 
overwhelmed by my problems’) from the ‘Subjec-
tive Well-Being’ domain. The Pearson correlation 
between these two components was a statistically 
signifi cant 0.58 (p < 0.001), while neither correlated 
signifi cantly with age.

Requested One-Component Solution. For completion, 
a one-component solution for the 28 items was 
computed and accounted for 39.8% of the total 
variance (See Table 2). Apart from item 8 (with a 
loading of 0.31), item 19 (0.36) and item 3 (0.49), the 
rest of the items loaded within the 0.50–0.59 band 
in seven cases, 0.60–0.69 in 11 cases and 0.70–0.79 
in four cases. Additionally, three items loaded 0.80 
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Table 3. Mokken scale of all CORE-OM checked for violations of monotone 
homogeneity and double monotonicity (n = 543)

CORE-OM item (or paraphrase of item) Mean H

16. I made plans to end my life 0.24 0.42
10. Talking to people too much for me 1.58 0.42
*7. Able to cope when things go wrong 1.95 0.40
13. Disturbed by unwanted thoughts/feelings 1.96 0.41
20. Problems impossible to put to one side 2.25 0.47
*32. I have achieved the things I wanted to 2.26 0.45

* These items are positively worded and reverse scored.
p = 0.00067; Scale H = 0.43; Rho = 0.78; Mean = 10.24; standard deviation = 4.56; Skewness = 
−0.14; Kurtosis = −0.69.
CORE-OM = Clinical Outcomes in Routine Evaluation-Outcome Measure.

Table 4. Mokken scale of CORE-OM minus risk items checked for violations 
of monotone homogeneity and double monotonicity (n = 543)

CORE-OM item (or paraphrase of item) Mean H

 15. I have felt panic or terror 1.34 0.33
 1. I have felt terribly alone and isolated 1.66 0.38
 11. Tension/anxiety prevented me doing things 1.88 0.42
 *7. Able to cope when things go wrong 1.95 0.41
 14. I have felt like crying 2.10 0.37
 20. Problems impossible to put to one side 2.25 0.38
*32. I have achieved the things I wanted to 2.26 0.45
 2. I have felt tense, anxious or nervous 2.52 0.45

* These items are positively worded and reverse scored.
p = 0.00063; Scale H = 0.40; Rho = 0.86; Mean = 15.97; standard deviation = 6.81; Skewness = 
−0.20; Kurtosis = −0.82.
CORE-OM = Clinical Outcomes in Routine Evaluation-Outcome Measure.

or greater, these marker variables are a repeat of 
the earlier analysis, being item 27 ‘unhappy’ with 
a component loading of 0.83, item 23 ‘despairing 
or hopeless’ (0.80) and item 17 ‘overwhelmed by 
my problems’ (0.80).

Mokken Scale Analysis
The scale derived from the CORE-OM non-risk 

items is shown in Table 4. It is composed of eight 
items and has acceptable scaling properties (H = 
0.40), reliability (Rho = 0.86) and probability (p = 
0.00063). This scale covers a range of items, in terms 
of diffi culty, running from feeling ‘tense, anxious 
or nervous’ (item 2) at the less distressed end of 
the scale to feeling ‘panic or terror’ (item 15) at the 
other. (See Tables 3 and 4.)

DISCUSSION
With all 34 Items Included

When the 34 CORE-OM items were assigned to 
the four domains, as intended by the test authors, 

the resulting Cronbach’s alpha coeffi cients were 
never less than 0.75 and reached 0.87 and 0.89. The 
latter fi gures, for ‘Functioning’ and ‘Problems or 
Symptoms’, respectively, are at the utmost end of 
the range necessary for satisfactory internal con-
sistency (Boyle, 1991), and the necessary statistical 
requirements could still be maintained with items 
removed.

A series of PCAs, seeking oblique solutions with 
the full 34 items, found a four-component solution 
was not justifi ed and that in a three-component 
solution, the second and third components were 
each comprised of only three items, thereby failing 
to meet the necessary standards of reliability and 
validity.

A two-component solution of 23 and 5 items, 
respectively did satisfactorily meet the psycho-
metric criteria, except for the latter’s marginal 
Cronbach’s alpha of 0.69. The fi rst component was 
clearly Psychological distress, while the second 
component was made up of fi ve of the six ‘Risk’ 
domain items. The impractically large number of 
items in the fi rst component suggested a great deal 
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of item redundancy, as was also indicated by the 
overlarge Cronbach’s alpha of 0.94.

When a one-component solution was obtained, 
it was found that only one item failed to exceed a 
loading cut-off point of 0.30. At the other extreme, 
27 items loaded 0.50 or above, accounting for 42.2% 
of the total variance, and had an excessive Cron-
bach’s alpha of 0.95. The marker variables were 
item 27, ‘unhappy’ with a component loading of 
0.83; item 23, ‘despairing or hopeless’ (0.80); and 
item 17, ‘overwhelmed by my problems’ (0.79). 
Twenty-seven items would be unnecessarily many 
for a single dimension and the very high Cron-
bach’s alpha equally seems to indicate yet again a 
redundancy of items.

The Mokken scaling of the CORE-OM inven-
tory with the risk items included produced a very 
short scale (six items) from the total pool of 34 
items. This short scale is anchored at one end in 
low achievement, running through an inability to 
ignore problems, disturbing thoughts, an inability 
to cope, isolation and suicidal ideation at the other 
end. (This latter being ‘I made plans to end my life’, 
the only risk item retained in the scale and as such 
constitutes an example of a ‘diffi cult’ item, intended 
as an indicator of severe depression). Clearly, the 
inclusion/retention of this ‘Risk—harm to self’ 
subdomain item in the CORE-OM proved useful 
and important in anchoring the Mokken scale. 
The scale resulting from Mokken scaling not only 
included a wide range of mean scores on the latent 
trait (0.24–2.26), but also provided a sensible hier-
archy of distress and risk including, and leading 
to, the ultimate risk of the respondents’ planning 
to take their own lives. This hierarchy is useful as, 
for example, someone scoring high on being ‘dis-
turbed by unwanted thoughts and feelings’, but not 
on the more diffi cult items (e.g., ‘talking to people 
becoming too much’), is at lower risk than a person 
scoring high on the latter item. Because of the hier-
archical nature of Mokken scales—as explained in 
the introduction to this paper—a score on the scale 
will indicate the extent to which the latent trait is 
present and, thereby, the level of risk. In addition, 
it also provides a specifi c descriptor related to that 
level of self-harm.

With only 28 Non-Risk Items

Turning to the analysis of the 28 CORE-OM items 
(‘Risk’ domain items being excluded), this resolved 
itself into a two oblique component solution of 
14 and 5 items. The fi rst component was again 

Psychological distress, while the second was now 
dominated by four ‘Functioning’ items.

The one-component solution found that 25 of the 
28 items had loadings greater than 0.50 and formed 
a dimension with a very large Cronbach’s alpha 
of 0.94. The marker variables were considered to 
defi ne Psychological distress. They were item 27, 
‘unhappy’, with a component loading of 0.83; item 
23, ‘despairing or hopeless’ (0.80); and item 17, 
‘overwhelmed by my problems’ (0.80).

The Mokken scaling of the CORE-OM non-risk 
items produced a scale with more items (8) than 
the scale with the risk items included (6). Three 
items, 7 ‘felt able to cope when things go wrong’, 
20 ‘Problems have been impossible to put on one 
side’ and 32 ‘achieved the things I wanted to’ were 
in common. Many of the items are concerned with 
the way that the respondent has felt (5 of the 8). The 
scale is sensibly anchored at the lower end (least 
diffi culty) in being ‘tense, anxious or nervous’ and 
at the higher end (most diffi culty) in feelings of 
‘panic or terror’. The spread of mean values on the 
latent trait is 1.34–2.52.

General Issues

It may be argued that in both sets of the aforemen-
tioned PCAs, ‘Bedford’s (1997) criteria’ on item 
inclusion/exclusion are too lax to obtain clearly 
distinct and conceptually separate components. 
For example, Deary, Bedford, and Fowkes (1995) 
insisted upon at least 0.40 for a main loading and 
no more than 0.20 for cross-loadings as the criteria 
for item selection in a similar exercise with a suc-
cessful outcome. When these criteria are applied to 
both the 34-item and 28-item (without risk) CORE-
OM data, it is only possible to derive a one-compo-
nent solution (Psychological distress). If, however, 
a less stringent rule, such as ‘no cross-loading shall 
be 0.30 or greater’ is added to the earlier criteria, 
no change is effected in the 34-item pool. By con-
trast, for the 28 non-risk items, two items would 
now violate that more modest new ruling, both 
effecting the fi ve-item second component. Their 
exclusion would invalidate the two-component 
solution.

We have deliberately presented the PCAs in full 
detail in order to emphasize the attempts made to 
fi nd a viable structure for such a widely used item 
pool. To state the obvious, it depends upon how 
much tolerance is allowed for cross-loadings, and 
therefore, the degree of correlation between com-
ponents. The greater the tolerance, the less clearly 
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defi ned is the conceptual nature of the components. 
Nevertheless, like Lyne et al. (2006), we failed to 
replicate the supposed domains and subdomains 
claimed for the CORE-OM.

Within Foulds’ personal illness theory (Foulds, 
1965), we excluded the ‘Risk’ domain items as a 
minimum requirement. A similar case as indicated 
earlier, can now be made, based on empirical evi-
dence, for the ‘Functioning’ items likewise to be 
excluded as they belong logically to a different 
universe of discourse.

Measures of these concepts, whether symptom-
state or trait-attitude, necessarily have introduc-
tory instructions, which emphasize the time scale 
to be considered by respondents, e.g., ‘during 
the last fortnight’, in contradistinction with, e.g., 
‘usually’. Considering fi rst commonly used British 
measures of psychological distress, various forms 
of the GHQ (Goldberg & Williams, 1988) spe-
cifi cally enquire about change, e.g., ‘no more . . .’, 
‘rather more . . .’ or ‘much more than usual’. The 
introductory instructions ask ‘. . . how your health 
has been in general, over the past few weeks’ (italics 
original), while later adding ‘. . . we want to know 
about present and recent complaints, not those 
that you had in the past.’. Another symptom-
state measure, the notebook version of the Hos-
pital Anxiety and Depression Scale (Zigmond 
& Snaith, 1983), is concerned with how respon-
dents ‘. . . have been feeling during the previous 
week.’ (bold original), specifi cally stating that this 
fact should be verbally highlighted. Within the 
psychiatric fi eld, a major structured interview, 
the ‘Present State Examination’ (italics added) 
(Wing, Cooper, & Sartorius, 1974), by its very 
name, emphasizes the relevant time scale being 
considered.

Second, with regard to the widely used psycho-
metric measures of personality traits, such as the 
various Eysenck scales and the NEO-FFI (Costa & 
McCrae, 1992), while not mentioning a specifi c time 
scale in their questionnaire’s instructions, the book-
lets’ questions or possible responses use language 
with clear temporal implications. The EPI (Eysenck 
& Eysenck, 1964) questions ask respondents ‘Do 
you . . .’ or ‘Are you . . .’ ‘always’, ‘often’, ‘usually’, 
‘tend’, ‘sometimes’ and ‘ever’. Similarly, the NEO 
uses the terms ‘always’, ‘generally’, ‘often’, ‘some-
times’, ‘seldom’, ‘rarely’ and ‘never’. Implicit in 
the relationship between these two questionnaires’ 
statements and the above responses is constancy in 
the individual’s behaviours.

There are two further issues that may be con-
sidered in this examination of the CORE-OM’s 

items. The present CORE-OM domains could be 
individually represented as being the equivalent 
of other psychological concepts, namely Subjective 
Well-Being (Happiness), Symptoms or Problems 
(Psychological distress), Functioning (Current 
social and interpersonal relationships) and Risk 
(Intropunitiveness).

Elsewhere the problem has been raised as to 
the optimum/minimum number of items required 
for a ‘symptom’ scale as opposed to a personal-
ity trait dimension (Bedford, Grant, dePauw, & 
Deary, 1999, p. 260) and we have here presented 
the general view of Kline (1993). It might prove 
fruitful if this issue was publicly resolved with, 
ideally, the provision of guidelines.

When the Mokken scaling technique fi ndings are 
considered in relation to the results of the two-
component solution, it will be noted that of the six 
items in the Mokken scale, fi ve also form a part of 
the fi rst principal component, i.e., Psychological 
distress. Likewise, when only 28 CORE-OM items 
are being considered, 5 of the 8 Mokken scale items 
form a part of that analysis’s Psychological distress 
component. The two Mokken scales differ concep-
tually in that the former includes a depression item 
while the latter includes several anxiety symptoms. 
(See Tables 3 and 4.) When the three shared items 
(7, 20 and 32) are excluded, the Mokken scales cor-
relate 0.68 (p < 0.001).

The demonstration of hierarchies of items with 
the CORE-OM (with and without the risk items) 
increases its utility and improves our theoretical 
understanding of the underlying construct being 
measured. In terms of utility, the demonstration of 
the relationship between specifi c items and a rela-
tive level of distress increases the value of the items 
as markers of distress. In terms of theory, the rela-
tionship between levels of distress, as exemplifi ed 
by items in the CORE-OM inventory, increases our 
understanding of the latent trait, its components 
and its development.

CONCLUSIONS
The intention of the CORE-OM creators was to 
attempt to not just create a symptom measure, 
but additionally to incorporate one relating to 
interpersonal relationships and another con-
cerning physical violence to oneself or others. 
In the current report it was argued that this was 
theoretically unsound, as it compounded differ-
ent universes of discourse, which should not be 
summated.
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