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ABSTRACT: Introduction: There are several studies showing the presence of Differential Item Functioning
(DIF) in some items of the Beck Depression Inventory (BDI), when comparing men and women. The presence
of alarge number of items with DIF in BDI is a severe threat to the validity of measurement of the intensity
of depressive symptoms obtained by Item Response Theory (IRT) and to the conclusions based on the scores
derived from the items with or without DIF. Objective: The objectives of this study were to identify these items
from the BDI, adjust the IRT model for embarrassing items (model 2), which accommodates items with the
presence of DIF, and compare these results with the fit of the traditional two-parameter logistic IRT model
(model 1). Methods: The results obtained with the both models were compared. Results: Items with DIF were:
sadness, feeling of failure, dissatisfaction, guilty, punishment, crying, fatigability and loss of libido. The results
of the adjustment of the two models are similar in discrimination, gravity (except for items with DIF), and in
the calculation of scores for individuals. Nevertheless, model 2 is beneficial because it shows the differences in
gravity of depressive symptoms for groups evaluated, thus providing more information to the researcher on
the study population. Conclusion: This model, which has a broader scope in terms of target population, may
be a good alternative to the identification and follow-up of individuals with potential depression.
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DIFFERENTIAL ITEM FUNCTIONING IN THE BECK DEPRESSION INVENTORY

RESUMO: Introducdo: Diversos estudos mostram o Funcionamento Diferencial do Item (DIF) em itens do
Inventario de Depressdo Beck (BDI), ao compararem homens e mulheres. A presenc¢a de um grande nimero
de itens com DIF no BDI é uma severa ameaga a validade da medida da intensidade de sintomas depressivos
obtida pela Teoria da Resposta ao Item (TRI) e as conclusdes baseadas nos escores derivados dos itens com
e sem DIF. Objetivo: Os objetivos deste estudo foram identificar esses itens do BDI, ajustar o modelo de
TRI para itens constrangedores (modelo 2), o qual acomoda itens com a presenga de DIF, e comparar esses
resultados com os do ajuste do modelo logistico de dois pardmetros tradicional da TRI (modelo 1). Métodos:
Os resultados obtidos com ambos os modelos foram comparados. Resultados: Os itens que apresentaram DIF
foram: tristeza, sentimento de fracasso, insatisfa¢des, culpa, punicio, choro, fatigabilidade e perda da libido.
Os resultados do ajuste dos dois modelos sdo similares quanto a discriminagao, gravidade (a excecdo dos
itens com DIF) e no célculo de escores para os individuos. Apesar disso, o modelo 2 é vantajoso, pois mostra
as diferen¢as em gravidade do sintoma depressivo para os grupos avaliados, trazendo, dessa forma, mais
informagao ao pesquisador sobre a populagdo estudada. Conclusdo: Esse modelo, que tem um alcance mais
amplo em termos de populagio-alvo, pode ser uma 6tima alternativa na identifica¢do e acompanhamento
de individuos com potencial depressivo.

Palavras-chave: Teoria da Resposta ao Item. Funcionamento Diferencial do Item. Intensidade de Sintomas Depressivos.
Inventéario de Depressido Beck. Trago latente. Modelo TRI para itens constrangedores.

INTRODUCTION

A latent trait is a variable that may be observed directly. In an attempt to measure
it, it is necessary the use an instrument consisted of items which, presumably, reflect it.
Establishing measure equivalence between groups which differ as to their characteristics
such as school education, gender and race, for example, is important in the evaluation
of mental health, so that these groups may be compared in terms of their measures of
interesting traits, such as intensity of depressive symptoms, physical functioning or
satisfaction with care, for instance'. Therefore, before comparing groups of respondents
(according to their age or gender, for example) in terms of latent trait being measured, one
must be confident that the items comprising the measure operate equivalently between
the different groups'. In other words, there is a possibility that some items, specially
psychological and/or psychiatric measures, work differently or have biases according to
the different respondent groups®. If an item has a different response function for both
groups, this item then is said to be biased’.

In the literature on Item Response Theory (IRT), the term bias has been essentially
replaced by the expression Differential Item Functioning (DIF). The DIF occurs when
the probability of a determined response to an item of the instrument does not relate
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to the latent trait in two or more respondent groups, i.e., when the probability of
choosing as a response a category of an item does not depend only on the latent trait
of the individual, but also on the fact that they belong to a given group (for example,
the probability of choosing a response category is different between men and women
with the same latent trait). More specifically, the DIF occurs when an item represents
a different Item Characteristic Curve (ICC) for each group or, equivalently, when any
parameter of the item differs between the groups. If there is a bias-free item, the answers
to this item will be related only to the level of the latent trait that the item is trying
to measure. If the item has a bias, then the answers to it will be related to some other
factor besides the latent trait.

Many measuring instruments, especially in psychiatry, have items which may work in
different ways within the different groups. Among those, the Beck Depression Inventory
may be mentioned. It is an instrument which estimates the latent trait of the Intensity of
Depressive Symptoms. Some studies report the presence of items with DIF in the BDI
concerning gender**. The difference between the responses’ distribution of men and women
were observed in the items regarding crying, punishment, loss of libido, dissatisfaction,
guilt and fatigability.

The presence of a great number of items with DIF in the BDI is a severe threat to the
validity of the measure for intensity of depressive symptoms obtained by the IRT and to the
conclusions based on the scores resulted from the items with and without DIFE. A possible
solution for this problem would be the elimination of those from the measuring instruments.
However, this could compromise the measure of the latent trait, because for the items have
information considered relevant, since the BDI was built in order to encompass all observable
depressive symptoms’. The use of a model which allows the maintenance of all items in
the instrument and, at the same time, contemplates the differences between the groups is
actually a great alternative for the analysis of BDI data.

The IRT model for embarrassing items, proposed by Curi et al.®, is within this perspective,
since it preserves such characteristics. Thus, this study aimed at identifying BDI items which
have a DIF for gender, i.e., which have biases comparing men and women through the
differential analysis of the item, adjusting the model for embarrassing items for the sample
considered and comparing these results with the ones from the adjustment of the traditional
two parameter logistic IRT model.

METHODS
SAMPLE

The individuals come from a cross-sectional study conducted in order to perform the
adaption, normatization and validation of the Beck Scales into Portuguese, in a study
conducted by Dr. Jurema Alcides Cunha and published in 2001°.

56
REV BRAS EPIDEMIOL JAN-MAR 2015; 18(1): 54-67



DIFFERENTIAL ITEM FUNCTIONING IN THE BECK DEPRESSION INVENTORY

The BDI scale, originally with 4 points, for the objectives of this work, was dichotomized
in a way the response takes over the value 1 (X, = 1) when the individual j reports having the
symptom described in item i (i.e., chooses one of the categories with scores 1, 2 or 3 of
the determined item) and 0 (X, = 0) in case it does not represent that symptom.

CONSIDERED MODELS

Two IRT models were adopted for dichotomous variables (in this case being the absence
or presence of the depressive symptom).

Unidimensional logistic model of 2 parameters (Model 1)

This is a IRT model for the dichotomic response, appropriated for the measures in which
the item does not equally discriminate the levels of the latent trait>'’. The two parameters
model predicts that the probability that the individual j presents the symptoms measured in
item i, conditioned to its intensity on depressive symptoms, i.e., P(X_ =1 | 0, (1,), as follows:

1
1+e%® 9 @

P(X, =1 ] Hj, Cj):
where:i=1, ..., 21 items, j = 1, ..., nindividuals, Cj:(ai, b), Hj is the intensity of the depressive
symptoms (latent trait) of the individual j (parameter of the individual); b, is the parameter
of gravity (position) of the item i and it represents the gravity of the depressive symptom
described by the item i (when 9]: b,, the probability of presence of the symptom i is 0.5);
a. is the discrimination (or inclination) parameter of the item i.

IRT model for embarrassing items (Model 2)

This model for dichotomous items, proposed by Curi et al.?, allow to differentiate
the severity of the presence of depressive symptoms among individuals who are
embarrassed and not embarrassed by a specific item so they have different behaviors
face their respective ICC. The probability that individual j has or not the symptom
measured in item i (X, = 1 or 0, respectively) and feel embarrassed or not by the item
i (C,= 1 or0, respectively) is:

PX,=x,C =c,|6,0)=PX,=x|C,=c,0,)xPC,=c, 6,0

(2)
=[(P2) (1-POCT X [ (1-P ) 50(1-() ]
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where: y. o .

Cl_:(ag,blj,sz,yi,(Si)l ; P;:W = P(Xij =1 C{j =1, 0}, §) : PU:W: P(Xij =1|
C,=o, i, G); Gj is the intensity of the depressive symptoms (latent trait) of the individual
j (individual’s parameter); b, is the severity parameter of item i for individuals who are not
embarrassed, named, from now on, as the group with standard behaviors (women); b, is the
severity parameter of item i for embarrassed individuals, named, from now on, as the group
with different behavior (men); 4 is the discrimination (or inclination) parameter of item i; , is
the probability that the individual in the different behavior group states having the depressive
symptom, i.e., the probability of an embarrassed individual saying they actually have the given
symptom (notice that, in the not embarrassed group, it is assumed that this possibility is 1);
d. is the probability of an individual presenting different behavior in relation to the symptom
i. In this study, it will be assumed that the classification of embarrassed and not embarrassed
individuals will be given according to gender, meaning, Cij = 1, for men, or 0, for women.

This model, in addition to the discrimination parameter of the item, common to the
other IRT models, estimates other parameters which regard the different functioning of
those items presenting DIE For those items, the groups are comparable among each other,
but you cannot do this when looking at the severity parameters. The parameters b . and
b, express different probabilities of an individual presenting the symptom. The proper
comparison between severities should be done between b and 0.

Notice that b, as in the 2-parameter logistic model, may be int’erpreted as the intensity
of the depressive symptoms of an individual with standard behavior, such that the possibility of
having the symptom i is 0.5 (when GJ =b, P, = 0.5). On the other hand, for individuals
with different behavior, when 0] =b,, Pij* =,/2. For this reason, comparing b, and b, does
not make sense. In this work, the interpretation of the severity of the assessed symptoms
by an item with DIF will be made through the comparison of intensities of the depressive
symptoms of the individuals in each of the 2 groups, to whom the probability of having
the symptoms is 0.5. In the group with standard behavior, it is 9] = b, and, in the group with
different behavior, 9] =-(1/a)in[(y,-0.5) / 0.5] + b, (Whose estimative is 6; ))-

ANALYSIS STRATEGY

The analysis of the differential functioning of the item was performed with the use of
the technique known as Item Response Theory Log-Likelihood Ratio (IRTLR), version 2.0b"
using the IRTLRDIF software, developed by Dave Thissen and available in his homepage'.
This procedure comes from the definition of Frederic Lord on DIF (then called the item’s
bias) and uses the log-likelihood ratio test as a significance test for the null hypothesis that the
parameters of a response function of an item does not differ between groups — a significant
result indicates the detection of DIE As for IRT parameter models, the parameter group
of the item is isomorphic (it has the same shape) to the response function of the item. The
IRTLRDIF software has implemented two of the most used IRT models: the 3-parameter
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logistic model and the graded response polytomous model of Samejima". The 2-parameter
logistic model (used in order to identify DIF items) is a special case of both previous models
and, in this software, it is implemented as a gradual response model with two response
categories. Because of the sample size, the significance level used for the identification of
the DIF items was 1%.

The adjust of the 2-parameter IRT logistic model (model 1) and some embarrassing
items (model 2) was performed through elaborate routines in WinBUGS, version 1.4.3".
The routines regarding both models used a Bayesian method of parameter estimation
through Markov Chain Monte Carlo simulation (MCMC).

This study was submitted and approved by the Research Ethics Committee of the
Universidade Federal do Rio Grande do Sul (UFRGS), meeting No. 37, minute No. 117,
October 30, 2008.

RESULTS

The demographic characteristics of the sample may be found in the article Teoria
da resposta ao item aplicada ao Inventdrio de Depressdo Beck®, wherethe Samejima’s graded
response model was adjusted to those data. It is noteworthy that the individuals in the
samples are divided almost equally between men and women, with a slight advantage
for the later ones.

The items presenting DIF, according to the log-likelihood ratio technique, were: sadness,
dissatisfaction, guilt, punishment, crying, fatigability and loss of libido. The results of
the adjusted model 1 are in Table 1 and the results of the adjusted model 2, considering
the 8 items presenting DIF and the male group as the individuals embarrassed by those
items, in Table 2.

The estimative of the discrimination parameters in models 1 and 2 (Tables 1 and 2,
respectively) indicate that basically all items may be considered appropriate regarding this
characteristic (a, > 1*'%), except weight loss and self reproaching. The items with higher
discrimination power are related to feeling of failure and dissatisfaction.

From the severity estimatives (b,) of the depressive symptoms (Table 1), it is observed
that symptoms of self reproaching and irritability are less severe and symptoms such as
weight loss and suicidal ideas, the most severe ones. It is noteworthy that weight loss is the
most severe depressive symptom and, at the same time, the one that less discriminate
the pi)pulation (d,,=1.20). However, the suicidal ideas symptom is the second most severe
one (b,=0.93) and it discriminates well the population for the severity level of the depressive
symptoms (4,=1.71).

As for the severity of the symptoms, the results are the same of model 1 for all BDI items
which do not present DIF. The difference occur in the eight remaining items. It is noticeable
that guilt is more likely to be observed in higher levels of the depressive symptoms intensity
(@1‘520.5 8) among women and lower among men (6 = 0.53). This is the opposite for the
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Table 1. Mean and standard deviation of the posterior distribution of parameters in the 2-parameter
logistic model (model 1).

1 Sadness 2.38(0.09) 0.16 (0.02)
2 Pessimism 2.41(0.10) 0.76 (0.03)
3 Feeling of failure 2.90(0.12) 0.71 (0.03)
4 Dissatisfaction 2.79 (0.11) 0.10 (0.02)
5 Guilt 1.98(0.08) 0.57 (0.03)
6 Punishment 1.48 (0.06) 0.66 (0.04)
7 Self-loathing 2.50(0.10) 0.51(0.02)
8 Self-reproaching 0.97 (0.05) -1.19 (0.06)
9 Suicidal thoughts 1.71 (0.08) 1.20 (0.04)
10 Crying 1.69 (0.06) 0.36 (0.03)
11 Irritability 1.07 (0.05) -0.65 (0.04)
12 Social withdrawal 1.51 (0.06) 0.71(0.03)
13 Indecision 1.99 (0.08) 0.13(0.03)
14 Change in self-image 1.72 (0.07) 0.52 (0.03)
15 Difficulty to work 1.94 (0.07) 0.30(0.03)
16 Insomnia 1.44(0.06) 0.06 (0.03)
17 Fatigability 1.41 (0.06) -0.25 (0.03)
18 Appetite loss 1.22 (0.06) 0.96 (0.04)
19 Weight loss 0.93(0.06) 2.00(0.11)
20 Somatic worries 1.19 (0.05) 0.35 (0.04)
21 Libido loss 1.43(0.06) 0.74 (0.04)

a;: discrimination parameter of the item /; b: severity parameter of the item /; SD: Standard deviation.

feelings of sadness, feeling of failure, dissatisfaction, punishment, loss of libido, crying and
fatigability. For instance, the loss of libido has a higher chance of being observed in the
lowest intensity levels of depressive symptoms (@ ., =0.48) among women and higher ones
among men (6, = 1.50). Still as a result of model 2, it is estimated that the probability of
a man with high intensity of depressive symptoms to express symptoms related to sadness,
feelings of failure, dissatisfaction, guilt, punishment, crying, fatigability and loss of libido is
higher or equal to 88% (3/{ > 0.88). Figure 1 show the ICCs produced by models 1 and 2 for
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Table 2. Mean and standard deviation of the posterior distribution of parameters of the model

for embarrassing items (model 2).

1 Sadness 2.37(0.12)
2 Pessimism 2.34(0.10)
3 Feeling of failure 2.94(0.15)
4 Dissatisfaction 2.87 (0.14)
5 Guilt 2.06 (0.09)
6 Punishment 1.53(0.07)
7 Self-loathing 2.53(0.10)
8 Self-reproaching 0.99 (0.05)
9 Suicidal thoughts 1.71 (0.08)
10 Crying 1.62 (0.07)
11 Irritability 1.08 (0.05)

12 Social withdrawal 1.51 (0.06)
13 Indecision 1.99 (0.08)
14 Change in self-image | 1.71 (0.07)
15 Difficulty to work 1.91(0.07)

16 Insomnia 1.43 (0.06)
17 Fatigability 1.38 (0.06)
18 Appetite loss 1.21 (0.06)
19 Weight loss 0.93(0.06)
20 Somatic worries 1.18 (0.05)
21 Libido loss 1.19 (0.06)

0.07 (0.03)
0.76 (0.03)
0.68 (0.03)
0.04 (0.03)
0.58 (0.03)
0.65 (0.04)
0.51(0.02)
-1.17 (0.06)
1.20 (0.04)
0.29 (0.04)
-0.65 (0.04)
0.71(0.03)
0.13(0.03)
0.52 (0.03)
0.30(0.03)
0.06 (0.03)
-0.33(0.05)
0.96 (0.05)
2.00(0.10)
0.35(0.03)
0.48 (0.04)

0.16 (0.07)

0.70(0.06)
0.06 (0.05)
0.50 (0.05)
0.54(0.10)

0.42(0.07)

-0.25 (0.07)

1.39(0.11)

0.28
0.76
0.14
0.53
0.67

0.88 (0.04)

0.92 (0.06)
0.90 (0.04)
0.97 (0.03)
0.91(0.06)

0.95 (0.04)

-0.19  0.96 (0.03)

1.50

0.94 (0.05)

0.45 (0.008)

0.45 (0.007)
0.45 (0.007)
0.45 (0.007)
0.45 (0.007)

0.45 (0.008)

0.45 (0.007)

0.45 (0.007)

a; discrimination parameter of the item /; b, : severity parameter of the item i for individuals in the female group;

SD: standard deviation; b,: severity parameter of the item / for individuals in the male group; 5 : intensity level of
depressive symptoms of an individual in the groups with differentiated behavior, where the probability of having the
symptom is 0.5; y: probability of a individual in the male group saying he has a depressive symptom, i.e., probability
of having symptoms among men with a high intensity level of the depressive symptoms; &: probability of an individual

having differentiated behavior in relations to the symptom i.

item 21, regarding loss of libido. Here, it is evident the advantage of the use of model 2 in

relation to model 1, since differences in behavior in a DIF item, in relation to their severity,

is clearly shown for both compared groups.
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1 Model 1

0.9 Model 2 female
0.8+ Model 2 male

0.7+
0.6+
0.5+
0.4+
0.3
0.2+

Probability of having the symptom

0.14
0

-25 -2 -15 - -0.5 0 0.5 1 1.5 2 2.5

Intensity level of depressive symptoms

Figure 1. Item Characteristic Curve (ICC) for the symptom loss of libido (item 21) according to the
2-parameter logistic model (1) and for the Embarrassing Item model (2) for male and female gender.

The depressive symptoms levels estimated under the IRT models are in the same
symptom severity scale estimated for each BDI item; therefore, they are comparable.
The 95" percentiles of the depressive symptoms intensity levels are 1.598 and 1.593 for
models 1 and 2, respectively. From the 201 individuals with depressive symptoms severity
higher than 95th percentile for each model, 194 are classified equally by both models. The
characteristics (Table 3) of this group show that almost 80% are derived from the psychiatric
group, approximately 68% of them are women, most of them (over 58%) do not have a
partner and they are, on average, 37 years old.

The depressive symptoms intensity estimatives obtained according to models 1 and 2
present high association, with correlation coefficient equal to 0.99.

DISCUSSION

We used the two-parameter logistic model (model 1) in order to compare it to the model for
embarrassing items (model 2) because both of them include the parameters for discrimination
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Table 3. Description of individuals with high level of depressive symptoms, estimated as a value
above the 95" percentile.

Variable Psychiatric Clinical Overall population
Model 1 n=157 n=18 n=26
Age (n=200)
Mean 39.18 34.67 29.76 37.60
Standard deviation 12.5 13.26 13.83 13.08
Minimum 15 18 18 15
Maximum 75 64 67 75
School education (n = 194)
Less than 5 years 54 9 12 38.1%
Complete Elementary School 43 3 25.9%
Complete High School 43 5 26.9%
Complete College Degree 11 0 7.7%
Marital status (n = 199)
Single 45 8 19 36.2%
Married 74 8 1 41.7%
Separated, divorced or widow(er) 36 2 6 22.1%
Gender (n=201)
Male 36 11 16 31.3%
Female 121 68.7 %
I N Y N R T
Age (n=200)
Mean 39.03 34.12 28.64 37.15
Standard deviation 12.46 13.45 13.48 13.16
Minimum 15 18 15 15
Maximum 75 64 67 75
School education (n = 194)
Less than 5 years 53 8 13 37.6%
Complete Elementary School 43 3 26.4%
Complete High School 43 5 26.9%
Complete College Degree 10 0 7.1%
Marital status (n = 199)
Single 47 8 22 38.7%
Married 72 7 1 40.2%
Separated, divorced or widow(er) 34 2 6 21.1%
Gender (n=201)
Male 38 10 18 32.8%
Female 117 7 11 67.2%

0 Latent trait (depressive symptoms level) estimated from the sample data.
0 =1.598 for model 1 and 8=1.593 for model 2.
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and depressive symptoms severity. Other studies have already used the 2-parameter logistic
model for psychiatric data: Schaeffer's, in 1988, adjusted this model to the response for 11
depression symptoms for which there are 4 categories of answers (“never”, “once up until
now”, “relatively often” and “many times”) and Kessler et al."” used it in building 2 scales
(one of them with 10 items and the other one with 6) on mental health.

The findings regarding model 1, as for the presence of DIF in eight BDI items,
show that men and women with the same depressive symptoms intensity responded
differently to the items sadness, feeling of failure, dissatisfaction, guilt, punishment,

4-6,18-24

crying, fatigability and loss of libido. Several studies corroborate these findings;
however, the different functioning (DIF) of the item crying in relation to gender
is what is observed in most of them. A good part of the studies which show the
gender difference in relation to crying emphasizes that women tend to cry more
often than men”*?'. This may be another reflex of the well known tendency of
women crying more easily and intensely than men in a variety of anguishing
situations rather than being an indicator of gender difference in the prevalence of
depression'®. This conclusion suggests crying as a response for anguish is, mostly,
determined by gender; therefore, men and women with the same intensity level
of depressive symptoms will probably not answer to the item crying in the same
way, which is confirmed in this study. Originally, the BDI scale has four categories,
considering that, specially on crying, the higher importance category states that
the individual lost their ability to cry, even if they feel like it, while the first three
categories determine an increase in the number of times they are used to crying.
Of all the men who got a 1 in the dichotomous scale, over half of them answered
category 3, the same occurring when observing only men in the group of 5% higher
estimated levels for the depressive symptoms intensity, showing they are serious
candidate to a positive diagnosis on depression. This loss of the capacity of crying
by men is also present in the study by Hammen and Padesk®, in which the BDI is
worked in its original scale.

When comparing the result found for models 1 and 2 in relation to the discrimination
on depressive symptoms by the items, it is possible to notice that, considering items
with values of a, 2 1*'° as having reasonable discrimination, the same 19 items in the
two models are in this category, except only for loss of weight and self reproaching. In
the study of Curi et al.?, in which a three-parameter logistic model was adjusted, only
the loss of appetite had an estimative below this cutoff point, however, the symptom
of weight loss is very close to this region. On the other hand, the most discriminated
symptoms, feeling of failure and dissatisfaction, are the ones present in models 1 and
2 and in the one adjusted by Cri et al.?, showing that these are important symptoms
in the discrimination of population for the intensity of their depressive symptoms.

A result shown in model 2 was the greater severity on the symptom loss of libido
for men rather than for women, since there is a higher probability of its occurrence in
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higher levels of depressive symptoms intensity for men than for women. The importance
of loss of libido for men is shown in several studies. In a clinical randomized trial on
the sexual effects (such as improvement in loss of libido and erectile dysfunction) of
testosterone replacement in men diagnosed with deeper depression®, the authors
intended to verify whether the treatment would be efficient in this population the same
way it is in general population. However, the testosterone replacement did not have
the expected known effect, indicating that maybe the problem was the condition of the
depression in the target population.

The groups formed by the 5% of individuals with higher estimative of depressive
symptoms intensity (latent trait being measured), obtained from models 1 and 2,
evidences female superiority in the psychiatric group, since over 75% of these groups
is formed by women. These data are consistent to the evidence that depression is
twice to three times more common among adolescent and adult women than it
is among adolescent and adult men®, because these women have higher levels
of depressive symptoms intensity, being strong candidates for having a positive
depression diagnosis.

It is important to emphasize that models 1 and 2 track basically the same individuals
as belonging to these groups with the highest estimatives on intensity of depressive
symptoms. From 201, only 7 women and 7 men had disagreeing classifications,
considering that model 1 tracks more women above the 95th percentile and model
2 tracks more men above their respective 95th percentile. These differences seem to
occur due to the fact that the intensity levels of the estimated depressive symptoms
for these individuals are at the limits of their respective 95th percentile.

CONCLUSION

Two IRT models were adjusted to the dichotomous BDI data: the 2-parameter logistic
model (model 1) and the IRT model for embarrassing items (model 2), which includes the
presence of DIF items.

The results found in models 1 and 2 are quite similar, especially in the case of the
estimatives on the intensity of depressive symptoms for each individual, proved by the high
correlation between the IRT scores. Despite that, model 2 is still better, since it shows the
differences in the severity of depressive symptoms in the evaluated groups, bringing, this
way, more information to the researcher on the studied population. The use of a model
with wider reach in terms of target population may be a very useful alternative also in the
clinical field, where the existence of validated models may contribute in the identification
of individuals as potentially depressed.

A limitation of this work is that it consists of an empiric comparison, being necessary a
broader study, using, for example, simulated data.

65
REV BRAS EPIDEMIOL JAN-MAR 2015; 18(1): 54-67



CASTRO, SM.J. ET AL.

Still, as commented by Ctri et al.?, it is necessary the extension of model 2 to items with
ordinal responses, since, as well as the BDI, countless instrument of psychiatric measures
have items of ordinal responses, and their transformation in dichotomous items (absence
or presence, for example) do not make complete usage of the available information, and
possibly producing inconsistent results.
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