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Abstract

Resumen

The aim of this study was to evaluate the performance
of the Dimensional Clinical Personality Inventory (DC-
PI) using Rasch-based person and item analysis. 1281
participants were recruited, between 18 and 90 years
of age (M=26.64; SD=8.94), 431 men (33.6%). Of the
total sample, 127 (9.9 %) were patients diagnosed with
axis I disorders and/or axis Il according to DSM-IV-TR.
Results indicated the IDCP scales performed reasonably
well, and the usefulness of the analyses presented, de-
monstrates the Rasch model’s applicability for clinical
applications. Among the important tools offered by the
Rasch model, we explore the use of the person-item map,
which visually presents the intuitively understandable
psychological construct along the dimensional scale of
the instrument.

Keywords: Item response theory; psychometric proper-
ties; personality disorders.

El objetivo de este estudio fue evaluar el desempeiio
del Inventario Dimensional Clinico de la Personalidad
(IDCP) utilizando el modelo Rating Scale para analisis
de items y personas. Participaron 1281 sujetos entre 18
y 90 afios de edad (M = 26.64, DT = 8.94), siendo 431
hombres (33.6 %). De la muestra total, 127 (9.9 %) eran
pacientes diagnosticados con trastornos del Eje I y/o del
Eje II segin el DSM-IV-TR. Los resultados indicaron
que las escalas del IDCP funcionan razonablemente bien,
y lautilidad de los analisis presentados demuestra la apli-
cabilidad del modelo de Rasch para utilizacion clinica.
Entre las herramientas mas importantes que ofrece el
modelo de Rasch, se explora el uso del person-item map,
que presenta visual e intuitivamente la construccion
psicoldgica comprensible a lo largo de la escala dimen-
sional del instrumento.
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Palabras clave: Teoria de respuesta al item; propiedades
psicométricas; trastornos de la personalidad.

Resumo

O objetivo deste estudo foi avaliar o desempenho do In-
ventario Dimensional Clinico da Personalidade (IDCP)
utilizando o modelo Rating Scale para a analise de itens e
pessoas. Participaram 1.281 sujeitos entre 18 e 90 anos de
idade (M = 26,64, DT = 8,94), sendo 431 homens
(33,6%). Da amostra total, 127 (9,9%) eram pacientes
diagnosticados com transtornos do Eixo I e/ou do Eixo
II segundo o DSM-IV-TR. Os resultados indicaram que
as escalas do IDCP funcionam razoavelmente bem, ¢ a
utilidade das analises apresentadas demonstram a apli-
cabilidade do modelo Rasch a utilizagao clinica. Entre
as ferramentas mais importantes que oferece o modelo
de Rasch, explora-se o uso do person-itemmap, que
apresenta visual e intuitivamente a construgao psico-
logica compreensivel ao longo da escala dimensionada
do instrumento.

Palavras chave: Teoria de resposta ao item; propriedades
psicométricas; transtornos da personalidade.

According to Millon, Grossman, and Tringone
(2010), personality disorders are different styles or
patterns, i.e., characteristics sets that last over time
and situations of pathological personality functio-
ning. Grounded on the clinical background and
diagnosis criteria of axis II Diagnostic and Statis-
tical Manual of Mental Disorders IV-TR (DSM-IV-
TR, APA, 2003), Millon (Davis, 1999; Grossman
& Ramanath, 2004; Millon & Davis, 1996; Millon,
Millon, Meagher, Millon, & Grossman, 2007a,
2007b; Strack & Millon, 2007) developed a inte-
grative-evolutionary personality theory.

Based on the pathological characteristics of
Millon’s theory and axis Il of DSM-IV-TR (DSM-
IV-TR, APA, 2003), Carvalho (2011) developed the
Inventario Dimensional Clinico da Personalidade
(IDCP). Further empirical support for construction
of the dimensional perspective was garnered from
Schroder, Wormworth, & Livesley (1992). The
IDCP is a self-report inventory, consisting of 163
items, distributed across 12 dimensions (for further

explanation about the dimensions, see Carvalho,
2011).

The 163 items of the IDCP were derived from an
item bank consisting of over 500 items. 215 items
were selected based on the theoretical conceptual
point of view and were applied to over 1000 sub-
jects, among non-patients and psychiatric patients.
From this, it was set up a database and the data were
subjected to various statistical analyzes, seeking to
verify the internal structure of the instrument (com-
posed of 12 distinct dimensions), validity evidences
based on external criterion and reliability indexes
(Carvalho, 2011).

Using IDCP, personality disorders may be eva-
luated in the 12 dimensions, aligned with patholo-
gical characteristics proposed by Millon (Millon &
Grossman, 2007a, 2007b) and according to DSM-
IV-TR (APA, 2003). In addition, the instrument is
in line with the current trend for the future edition
of DSM, the DSM 5, which is based on a dimen-
sional diagnostics, considering that people should
be assessed in all dimensions of personality, as a
personality profile.

The IDCP was originally developed using Clas-
sical Test Theory (CTT). The assumptions of CTT
create problems known in the social sciences as
arbitrary metrics (Embretson, 2006). For example,
CTT treats qualitative responses, ordinal in natu-
re, as if they were immediately quantitative in the
assignment of numeric representation. In doing so
it fails to adequately capture respondent commu-
nication and provides inaccurate interpretations.
Further, the lack of use of interval measures limits
the generalizability of any inferences that may be
made from information gleaned from the instru-
ment. As the purpose of development is generally
to create generalizable instruments useful outside
the sample, such a limitation is severely confining.

Typically, psychological tests are interpreted
with reference standards, which give meaning to
test scores by comparing them to normative groups.
Although the importance of such information is re-
cognized, normative referencing neither establishes
not addresses the meaning of what is being measu-
red per se, and therefore cannot reasonably explain
changes in measures across the scale. In attempt to
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address this issue, recent investigations have suc-
cessfully made use of Item Response Theory (IRT)
for developing and testing psychometric properties
of tests for personality assessment, personality
disorders and related constructs (Balsis, Gleason,
Woods, & Oltmanns, 2007; Cooke & Michie, 1997;
Feske, Kirisci, Tarter, & Pilkonis, 2007; Olatunji et
al., 2009, Samuel Simms, Clark, Livesley, & Widi-
ger, 2010; Stelmack et al., 2004; Walton, Roberts,
Krueger, Blonigen, & Hicks, 2008). IRT models
reflect a latent trait class approach that, unlike CTT,
does not assume items are identical in scaling diffi-
culty, and further defines item difficulty and person
ability as functions of the probability of persons
and items. IRT models fall into two categories: the
Rasch Model and the 1-, 2-, or 3- parameter model.
While the 1-parameter IRT model is mathematica-
lly equivalent to the Rasch model, Rasch considers
person and item parameters to be both the only ne-
cessary but also fully sufficient statistics involved
in the probabilistic function, and thus specifically
excludes rather than holds as equal the discrimina-
tion parameter. The 2- and 3-parameter models add
pseudo-guessing and discrimination parameters to
the function, which better define the particulars of
the sample but also add sample dependence and
limit generalizability.

IRT offers direct and expeditious ways to es-
tablish diagnostic, clinically relevant standards.
For example, the Item Reference Standard Setting
Model (Embretson, 2000) used in this paper, allows
for the assignment of meaning to scores on a test
vis-a-vis standards (expected responses), allowing
a more qualitative attribution of meaning on the
numerical scale used (Carvalho & Primi, 2009;
Carvalho & Primi, 2010; Linacre, 2009; Primi,
2004). As in the development of Item Reference
Standard Setting use of IRT models offer key ad-
vantages to developers of instruments to measure
psychological constructs.

Furthermore, the use of IRT models permits (a)
an investigation of the structure and function of
the categories used as a test responses (especially
for Likert and/or rating scales), (b) a comparison
of the intensity level of the construct represented
in the items of a test with the intensity level of the
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construct in persons (theta), (¢) an investigation of
the hierarchical organization of items according to
the intensity represented by each of them, and (d)
verification of the reliability of a test at the different
levels at which the construct is measured. While
there are certainly other advantages and application
possibilities of IRT, an extensive survey is beyond
the scope of this work.

There are several models based on IRT. One
of the most frequently used is the Rasch model
(Embretson, 2000). In the Rasch model, items are
characterized only by the parameter b, called the
level of difficulty, therefore this model has also
been called the one-parameter IRT model. For the
treatment of rating scales under conditions of the
Rasch model (Wright, 1982), the Rating Scale Mo-
del was used. The rating scale model is an exten-
ded expression of the standard Rasch model. The
standard Rasch model expresses the probability of
a correct response as

-5,
oPr=d

Pr{Xm' = 1} = 1+ eﬁ”,gi

where B is the ability of person n and &, is the
difficulty of item i. The standard Rasch model is
a dichotomy (0,1). In the Rasch rating scale mo-
del adjustments are made for the probability of
respondents selecting one successive rating over
the previous rating (i.e., thresholds). It is defined
as follows:

expo(B,~(8,-7,))
oexp (B, (8, -7,))

Pr{Xm' = 1} =

where d_ is the difficulty of item i and 1, is the
kth threshold of the rating scale in common.

Considering the possibility of using IRT in the
field of assessment of personality disorders, the
aim of this study was to verify the parameters of
the items and person for the IDCP obtained by the
Rating Scale Model.
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Method
Participants

Participants in this study included 1281 people,
between 18 and 90 years ofage (M=26.64; SD=8.94),
and 61.8% (N = 792) were female. Of the 1281
participants, 1154 were undergraduate students of
a town in the Sao Paulo state. The other 127 parti-
cipants were patients of psychiatric clinics and the
public hospital of Sao Paulo.

Instrument

In accordance with the objectives of this study
the Inventario Dimensional Clinico da Personali-
dade (IDCP) was administered to all study parti-
cipants. The IDCP is an instrument for assessing
personality disorders based on Millon’s theory and
axis Il of DSM-IV-TR (APA, 2003). It includes 162
items (15 items appear in more than one scale) di-
vided into 12 distinct scales: Dependence (20 items
related to the inability to trust yourselfto make de-
cisions depending on others for decision making.),
Aggressiveness (27 items about reactions in which
the individual does not consider the other to get
what he desire, usually in a violent way), Humor
Instability (27 items with respect to the tendency
to sadness and irritable mood, but also to variations
in mood, which often generate guilt), Eccentricity
(20 items about the absence of pleasure in being
with others, and beliefs that are different from other
people, with manifested eccentric and idiosyncra-
tic behaviors), Attention Seeking (16 items related
to exaggerated need to get others attention, using
mechanisms such as seduction, overreactions, and
intensive search for friendships), Distrust (13 items
respecting to persistent worry about being tricked,
beliefs that there is always “ulterior motives”, and
preference for what is known, been persecutory),
Grandiosity (12 items reporting irritability due to
lack of recognition from others, showing an exa-
ggerated need for admiration with underlying be-
liefs of entitlement and superiority), Isolation (11
items reporting a preference for being alone, irrita-

tion with the need of take orders from others, and
decrease in pleasure with relationships), Criticism
Avoidance (7 items about widespread beliefs of
disability and, therefore that others will humiliate
and criticize him), Self-Sacrifice (7 items related to
an exaggerated disregard of self with clear trends
to help others.), Conscientiousness (11 items about
the need to do things in a more organized and or-
derly way as possible, with a focus on responsibility
and obligations demonstrating excessive worry,
perfectionism, and rigid rules in relationships),
Impulsivity (5 items respecting to reactions of
impulsivity and recklessness, with a taste for acti-
vities involving violence). Each item is answered
using a 4-point rating scale ranging from 1, “has
little to do with me”, to 4, “has a lot to do with me”.
The estimated time for completion is approxima-
tely 30 minutes. The identification of a person’s
profile on the IDCP dimensions may suggest
pathological functioning of the personality, which
may resemble the typical profiles of personality
disorders.

Previous validity evidence for the IDCP internal
structure was reported for the twelve dimensions
of the instrument by means of exploratory factor
analysis and confirmatory factor analysis (Carva-
lho, 2011). In addition, the IDCP has demonstrated
adequate levels of reliability (Cronbach’s alpha
greater than .70) for eleven of the twelve dimen-
sions (Conscientiousness demonstrated an alpha
equal to .69). Moreover, the IDCP dimensions co-
rrelated well with the dimensions and facets of the
Brazilian version of the NEO Personality Inventory
Revised ([NEO-PI-R]; Costa Jr. & McCrae, 2009)
and psychiatric diagnoses. As a result, the relations-
hips expected between the dimensions of the IDCP
and psychiatric diagnoses of axis [l of DSM-IV-TR
(APA, 2003) are expected to be equivalent to the
dimensions and facets of the NEO-PI-R.

Procedures
Prior to initiation, the proposed study was sub-

mitted to the Ethics Committee and was approved
(Protocol number CAAE: 0350.0.142.000-08).
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The instruments and the Informed Consent Form
were administered to all participants. Only after
agreeing to sign the form were participants able to
participate in the study.

Participants in the study may have completed
all or part of the instrument (whole instrument =
561, first half =316, second half=358). We adop-
ted this procedure to enable the data collection on
people who showed less available time participate
on the research. The instrument was administered
in the classrooms at the universities of Sdo Paulo
(private), Parana (public) and Santa Catarina (pri-
vate), and in the waiting rooms of private clinics
and public hospitals of the state of Sdo Paulo.

Data Analysis

After data were collected, statistical analyzes
were performed to address the primary questions
posed in the study. The collected data were analy-
zed using the Rasch model, specifically the Rating
Scale Model, using the statistical software Wins-
teps (Linacre, 2009) verifying the parameters of the
items and respondents.

One of the basic postulates of modeling via
IRT is unidimensionality, that is, the model assu-
mes that items measure a primary dimension and
secondary dimensions have a negligible influence
(Swaminatham & Hambleton, 1985). Thus, the uni-
dimensionality verification of the IDCP dimensions
was a necessary first step in the analysis. The spe-
cification of unidimensionality was verified using
the Rasch principal contrasts analysis implemented
through Winsteps, and the 2.0 eigenvalue criteria
(Linacre, 2009), i.e., contrasts with eigenvalue
greater than 2 were considered as a second dimen-
sion. To this end, we considered each factor of the
IDCP as an independent, though related, scale.

Winsteps was used to calibrate the parameters
of the items, implementing a method of maximum
likelihood estimation (Joint Maximum Likelihood
Estimation). To analyze the model fit, we consi-
dered the model fit indexes, infit and outfit. These
indexes consist of average values of the residues
(observed score — modeled score) standardized
and squared, i.e., chi-square divided by degrees of
freedom. Infit is more sensitive to items that are tar-
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geted to the persons, while outfit is more sensitive
to items that are far from the persons. Because of
the indiosyncratic nature of the item patterns asso-
ciated with persons, problematic infit patterns are
frequently harder to diagnose and treat. As a result,
outfit patterns, which tend to focus more carefully
on responses, mistakes, and guessing, are often
more useful from a practical perspective. Using the
recommendations of the literature, we considered
values above 1.3 and item-total correlations close
to zero as indicative of misfit to the model (Linacre
& Wright, 1994; Smith 1996; Wright & Linacre,
1994). In addition, values below .6 were conside-
red as overfitting and redundant. Mean square was
selected for use over the standardized due to the
relatively moderate sample size. We also consi-
dered Rasch reliability indexes (based on internal
consistency) and local error, response categories of
the scales, quantitative and qualitative analyses of
the person-items map, and the item map. We opted
more for the use of the calculation of the local error
rather than by calculating the curve information,
considering that both provide similar information.
Given the restraints of this paper, the analyses
concerning the local error, response categories and
person-items map will be provided for only one of
the IDCP scales, Self-Sacrifice. It is worth noting
that for purposes of analysis, the average difficulty
of items (b) was set at zero.

Results and Discussion

This work aimed to evaluate the performance of
the IDCP using the Rasch Rating Scale Model. The
specification of unidimensionality was first verified
through a Rasch principal contrasts analysis imple-
mented through Winsteps. Using the performance
indicators associated with the item and person
parameters it is possible to calculate an expected
response for each subject for each item. The dis-
crepancy between the modeled response (expected)
and the observed is the residule.

The principal contrasts analysis is performed on
this new residule data matrix, based on the portion
of responses not predicted by the model. Thus, ifa
contrast composed by a set of items with a magnitu-
de greater than 2 (according to guidelines Linacre,
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2009) appears, it suggests a second dimension that
may potentially affect the data in order to confound
the meaning of the first dimension. This analysis
seeks to determine values of components with ei-
genvalues greater than or equal to 2.0. However,
in the present study, none of the contrasts reached
eigenvalues of 2.0 or greater. Once assured of the

unidimensionality of the scales, the analysis could
be continued.

Table 1 presents descriptive statistics summari-
zing the latent trait (theta) of the respondents,
their fit indexes (infit and outfit) and the number
of items answered in each of the IDCP scales. In
addition, this table summarizes the descriptive

Table 1
Person and items summarized descriptive statistics
Person Items
Theta Infit Outfit b Infit Outfit R Reliability

Dependence X@sp) -1.0(1.0) 10035 1.0(05) 0004  1.0(0.1) 1.0(02) 0.77 (0.81)
Max. 2.1 3.3 4.1 0.7 1.3 1.4 0.4-0.6  1.84(2.03)
Min. -39 0.1 0 0.8 0.7 0.7

Aggressiveness  (sp)  -1.3(0.8) 1.0(0.4) 09(0.6) 0(04)  1.0(0.1) 09(02) 0.70 (0.73)
Max. 2.0 4.9 9.9 1.1 1.4 1.5 0.3-0.5 151 (1.65)
Min. 3.7 0.2 0.2 0.8 0.8 0.6

Humor Instability ~ (spy  -0.5(0.9) 1.0(0.4) 1.0(0.5) 0(04)  1.0(0.1) 1.0(0.1) 0.85 (0.87)
Max. 2.7 2.8 3.8 0.8 1.4 1.3 0.4-0.6 234 (2.58)
Min. -4.0 0.1 0.1 0.7 0.7 0.7

Eccentricity X(sp) -12(0.9) 1.0(04) 09(05) 0(03)  1.00.1) 1.0(0.2) 0.70 (0.73)
Max. 2.4 2.8 33 0.5 1.3 1.3 0.4-0.6 153 (1.66)
Min. 35 0 0 0.8 0.7 0.6

Attention Seeking ¥ (sp)  -0.3(0.9) 1.0(0.6) 1.0(0.7) 0(0.6)  1.0(0.2) 1.0(0.2) 0.72 (0.78)
Max. 3.1 4.6 8.0 1.1 1.4 1.6 0.4-0.6 1,62 (1.88)
Min. 33 0 0 -1.1 0.5 0.6

Distrust X(sD) -04(1.0) 09(06) 09(0.6) 0(04)  1.0(0.1) 1.0(0.2) 0.69 (0.74)
Max. 29 3.3 4.0 0.6 1.2 1.2 0.4-0.7  1.48(1.67)
Min, 3.7 0 0 0.7 0.7 0.7

Grandiosity X(sp)y -08(1.0) 1.0(06) 1.0(0.6) 0(0.5)  1.0(0.1) 1.0(0.1) 0.64 (0.70)
Max. 2.7 4.2 5.0 0.7 1.2 1.2 0.5-0.6  133(1.52)
Min. 35 0 0 -1.1 0.8 0.7

Isolation XDy -07(0.9) 1.0(06) 1.0(0.6) 0(03) 1.0(0.1) 1.0(0.1) 0.60 (0.66)
Max. 2.5 33 5.0 0.6 12 12 0.5-0.6 123 (1.40)
Min. 32 0 0 0.5 0.7 0.7
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Person Items

Theta Infit Outfit b Infit Outfit R Reliability
dC::ciZismAVOi' FsD) -13(L1) 1006 09(0.6) 004)  1.002) 09(02) 0.60 (0.66)
Max. 2.8 3.4 3.8 0.6 1.3 1.4 06:0.7 1 )3 (1.38)

Min. 2.9 0 0 -1.0 0.7 0.6
Self-Sacrifice X(sp)y -04(1.3) 09(0.7) 09(08) 0(05)  1.0(0.1) 09(0.1) 0.63 (0.71)
Max. 3.4 4.7 4.8 0.9 1.1 1.1 0.7-0.7 130 (1.55)

Min. 3.5 0 0 0.6 0.9 0.9
Conscientiousness  g(spy  0.1(0.7)  0.9(0,6) 1.0(0.6) 0.1(0.7) 1.0(02) 1.0(0.2) 0.52 (0.61)
Max. 2.6 4.4 6.7 2.6 1.3 1.3 0.4-0.6 104 (1.24)

Min. 2.8 0 0 238 0.7 0.7
Impulsivity X(sp) -08(0.9) 09(0.6) 09(0.7) 0(03) 1.0(0)  09(0) 0.29 (0.39)
Max. 23 3.7 4.7 0.5 1.1 1.0 0.6-0.7  0.64 (0.79)

Min. 2.4 0 0 0.6 0.9 0.9

data for the items (i.e., the difficulty level, the fit
indexes, the correlation item-theta, and reliability
indices - real and modeled - and separation -real and
modeled

In general, the average levels of the latent traits
suggest that the items tended not be endorsed by
the sample, except for the scale Conscientiousness,
where theta showed a positive theta average. The
scales with the lowest mean theta (-1.37 and -1.35)
were the Aggressiveness and Criticism Avoidan-
ce, respectively, indicating that the items of these
scales were the least endorsed by the participants.
Although the average level in the latent trait of
participants was low, the observed range of scores
on all scales suggests that the sample is composed
of people with both healthier, and more pathologic
personality characteristics. The Rasch model allows
this intuitive inference to be made that the scores
of the subject, mild or more extreme, is indicative
of the level of personality functioning. Altogether,
12 items have been found with some misfit in outfit
or Infit statistics, ranging from 3 items in dimensions
Aggressiveness and Humor Instability and no item
in the dimensions Distrust, Grandiosity, Isolation,
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Impulsivity and Self-Sacrifice. The low frequency
of items with misfit is also suggestive of unidimen-
sionality.

Also in relation to the participants, through the
fit indexes, infit and outfit, there were detected dis-
crepancies between the observed and expected va-
lues with respect to the estimation of thetas. These
values tended to be acceptable (Linacre & Wright,
1994), because the mean value was below 1.3 for all
scales. However, the fit indexes maximum values
were higher than 1.3, suggesting discrepancies for
some subjects according to what is expected by the
model. The model explained more correctly more
than 70% of the subjects for all scales. Moreover,
the reliability index of theta estimates calculated
by the Rasch model ranged between 0.29 and 0.85
(real) and 0.39 and 0.87 (modeled). These indices
may be considered ranging from poor to satisfac-
tory, particularly because some scales have a small
number of items, and because the average level
of difficulty of the items and the average level of
subjects in the latent trait demonstrate wide ranges.
Both characteristics can influence the calculation
of reliability indices (Embretson, 2000).
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With respect to the items descriptive data, the
difficulty index varied between -2.86 and 2.62 on
the Conscientiousness scale. The mean items fit
indexes of all scales were adequate (less than 1.3),
although some scales showed maximum scores that
reached 1.3 or more. Also, the item-theta correla-
tions indicated high positive correlations between
the items and their dimensions, which also suggest
cohesion between the components (items) for each
dimension. Complementing the information about
the reliability of dimensions, we also calculated
the local error.

One of the advantages of using IRT is to unders-
tand the conditioned reliability to each scale (i.e.,
to know in which level of the scale the instrument
has a higher reliability rate.) This is done by eva-
luating the local error curve that presents available
information across the levels of theta. One way to
express a standardized curve ranging from O to 1 is
thorough the local error (Daniel, 1999).

This index allows for the assessment of which
levels of theta (latent trait) of items (and IDCP
scales) is more error-free (i.e., more reliable). For
example, a scale with a moderate reliability may

1.00 —

be highly reliable in a certain range of latent trait,
but less so at other levels. It should be noted that
for calculating the local error, we considered only
477 subjects, specifically, those who responded
to most of the items of each scale. The criterion
for selection was the number of respondents in
the Humor Instability scale, which had the lowest
number of responding to all items. Figure 1 shows
the reliability indices for the Self-Sacrifice scale
in accordance with the level of the theta (local
error).

In figure 1, the x-axis (horizontal) refers to the
theta (ranging between -5 and +5) and the y-axis to
the reliability indices. The horizontal line that cuts
the graph is dividing the curve in reliability indices
equal to or greater than 0.80, and indices below this
cutoff. From there, one can check in which range
of theta the Self-Sacrifice scale is more reliable.
This range includes values of theta between -2.22
and 2.14, and the average reliability in this range is
0.88 (between 0.80 and 0.90). This finding contrasts
with the “general” reliability of this dimension
(0.71), since the weighting for different latent trait
levels can increase or decrease.

0.75 —

0.50 —

0.25 —

0.00 —|

Local Error - Self-Sacrifice scale

—0.25 —

.00 1.60 2.60 3.60 5.60

Theta - Self-Sacrifice scale

Figure 1. Local error — Self-Sacrifice scale
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As expected, the reliability index of the Self-
Sacrifice scale is higher for higher levels in the
latent trait, since IDCP is focused on pathological
personality functioning. There is no space for pre-
sentation of this information on all scales, but this
same pattern of reliability increases within certain
ranges of theta was observed for all scales of the
instrument. These data suggest that the dimensions
of the IDCP more appropriately evaluate patholo-
gical levels of personality functioning. Figure 2
provides illustrative data about the response cate-
gories of Self-Sacrifice scale.

Theta (x-axis) is paired with the response proba-
bility of participants at different levels of theta (y-
axis) to describe each of the rating scale options. In
the figure, the average b is centered on zero. Thus, it
is possible to verify the likelihood of endorsement
of'the participants in each category of response and
their distributions in different levels of theta for an
item b, = 0 (i.e., the average level of difficulty equal
to zero). The four response categories ranged from
(1) “has nothing to do with me”, (2) “has little to
do with me”, (3), “has to do with me”, to (4) “has
a lot to do with me”. The intersection between
two categories can be interpreted as the threshold
value of transition between these categories. The

threshold between the first and second categories
is equal to -1.65, between 2 and 3 equal to 0.28,
and between 3 and 4 equal to 1.37. A clear repre-
sentation of all categories was observed (i.e., the
curves do not overlap in at least one theta range.)
Separation of the curves in different regions of the
theta scale is a desirable metric feature because it
indicates that respondent demonstrate clear diffe-
rentiation between each rating scale category, and
the present empirical data shows that the response
to stimuli (items) has been quantitatively modeled
by means of a increasing monotonic relationship
between theta and categories. The response cate-
gories were appropriate according to the criteria
presented earlier across all IDCP dimensions. The
thresholds of the categories of response were also
observed and in all cases were found that the theta
increases monotonically to the ratings progress for
all dimensions of the IDCP.

Figure 3 presents one of the most important
applications of IRT to psychiatric disorders as-
sessment, the person-item map, using the example
of the Self-Sacrifice scale once again. As pointed
out in this work, with IRT it is possible to employ
item (criterion) referenced standard setting (Em-
bretson, 2000), allowing one to assign meaning

P -+ +— + + + + +
R 1.0 + +
0
B
A 4
B 8 + 444 +
1 111 44
L 11 44
I 11 44
T 6 + 11 44 +
Y 11 222222222 44

5+ 11 222 222 4 +
@) 22% 22 33333333344
F o4+ 222 11 * %3 43333 +

22 11 333 22 44 333
R 22 11 22 44 33
E 222 11 333 333
S 2 422 3% 44 222 3333 4
P 333 111 44 22 3
0 3333 1%%k%4 2222
N 33333333 444444 111111 2222222
E O +EREEEEXXKAAAA444444444444 TTT1T1111 1111111111 *%%%%y
-3 -2 -1 0 1 2 3

Figure 2. Self-Sacrifice scale response categories
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to the scores of respondents at different levels of
scale. The items are presented, from the bottom up,
starting with the most endorsed to least endorsed
ones. The number and content of each item can also
be observed. The response categories (1-4) can be
verified in the figure for each item of the dimension.

At the bottom of the figure is shown the distribu-
tion of respondents (number of responders in each
theta level must be read vertically) and theta range
(ranging from -4 to +4). Just below the distribution
of the participants are letters T, S, M, which refer
to, respectively, two standard deviations (T =above
or below the average), one standard deviation (S =
above or below the average), and mean (M). For
this study, a qualitative analysis was used for the
items of Self-Sacrifice scale considering the theo-
retical perspective underlying the construct in an
attempt to bring clinical contributions of the items
composing the scale.

A higher concentration of responders could be
found between the theta range varying from -2.0 to
1.0, which was expected according to the average
theta observed (see table 1). Moreover, there was
a greater proportion of respondents in the lower
theta categories of the sample, since most of the
respondents had no psychiatric diagnosis. Overall,
the content of the items concerned more or less
directly with the exaggerated disregard of self and
over consideration to others, as well as reactions
of help and sacrifices for others with harm to the
self, featuring central to the masochistic personality
disorder (Millon & Grossman, 2007a).

The hierarchical arrangement of the items su-
ggests that items 44, 93, 149 and 69, with content
relating to the focus on helping others, but still
mild, tended to be easier for the participants to en-
dorse. The next item on the hierarchy, 125, namely,
helping others even when one do not want to do
that, is very specific. In sequence, item 92 seems
more difficult than the earlier to endorse, probably
in consideration of the fact that the person feels
good when helping others, but in contrast, there is
no good feeling when the person helps him or her-
self (i.e., displeasure in helping one’s self). Lastly,
item number 204, presents more intense content
in a continuum of a health-pathologic perspective,
in which the person claims to help others bringing
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harm to herself. Therefore, it is possible to verify
that the extent that decreases the endorsement of
participants, i.e., the items becomes more difficult,
the more the item content relates to personality
pathological functioning (Millon & Grossman,
2007a).

It is interesting to note how the classical and
item referenced standard setting procedures are
complementary, allowing for a better understan-
ding of the scale reference points. Note that the
selection of categories 3 or 4 (“has to do with me”
or “has a lot to do with me” respectively) on item
69, pathological elements are more evident, which
corresponds to theta levels slightly above average.

The presented analysis demonstrates that per-
sons with certain levels of the latent trait (in this ca-
se, characteristics related to masochist functioning)
tend to agree with some of the statements, in a less
likely progressive fashion. For example, people
with theta equal to -0.5 tend to agree only with the
first item (upwards), while people with theta equal
to zero tend to agree with the first 4 items. This di-
fference of 0.5 between the two levels of theta, used
as examples, point to substantial changes in the
personality functioning of these people. Thus, the
standardized scalar index, theta, is not an arbitrary
number on the scale. Instead it is possible to infer
which features are present or not in a person with a
certain level in the latent trait (Embretson, 2006).

Similar data are shown in figure 4, item map.
To the left is shown the distribution of the sample
and the right side the distribution of items. Whe-
reas most of the sample has no known psychiatric
diagnosis, it is expected that items tend to be less
endorsed. Each “#” represents 13 people and each
“” 1 to 12 people. Most of the people is located
in a bottom range, with items showing a greater
mean. The hierarchical items order is the same as
the figure 3.

The item map also allows to verify the represen-
tativeness of the construct, by the items, in relation
to the sample. For example, in Self-Sacrifice di-
mension, gaps in less severe levels and more severe
levels are observed. Since the IDCP is to assess the
pathological functioning, items assessing less seve-
re levels are not required, but there is a need for the
addition of more severe items for this dimension.
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Similarly, the Distrust, Grandiosity, Isolation and
Conscientiousness dimensions also showed a need
to the insertion of more pathological items.

Conclusions

This study aimed to evaluate the item and per-
son parameters and instrument functioning obtai-

ned by the Rasch model of the IDCP. Overall, the
results suggest the adequacy of the psychometric
properties of the scales of the instrument. Among
the contributions of IRT to clinical instrument de-
velopment, the person-item map should be empha-
sized, because it focuses clinical understanding of
the scores obtained by individuals who respond to
aparticular group of items on a continuum of latent
trait development. It is also worth noting the use
of local error in addition to the reliability analyses
conventionally used, offer the ability to check for
different reliability indices that may vary across
levels of the latent trait measured by the items.

Among the limitations of the study, two should
be highlighted. First, the number of psychiatric
cases used in the sample was relatively small
(N=127), and IDCP is focused on pathological
personality traits. Further, certain scales of the
IDCP, such as Impulsivity, include few items, ma-
king dimensionality analyses difficult. In future
studies, one should focus on psychiatric cases in
the sample composition, and should also seek to
develop more items for some scales in an attempt
to assess more broadly the typical characteristics
of different personality functioning. Thus, we ho-
ped that this research contributes to the field of
assessment of personality disorders, especially in
light of modern psychometric procedures, which
are already being used widely in other countries in
the field of personality studies.
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