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Abstract

This study evaluated the psychometric properties of the Generalized Anxiety Disorder Scale 7-item in a Brazil-
ian sample during the COVID-19 pandemic using item response theory. The graded response model was applied
to estimate discrimination and difficulty parameters and generate the item characteristic curve, item information
curve, and test information curve. Differential Item Functioning (DIF) was analyzed by gender, and anxiety and
theta levels were assessed. The sample included 10,069 participants, with a mean age of 36 years (standard devia-
tion = 13.67). The scale exhibited satisfactory performance, with items associated with worry being particularly
informative. Item 5 was highlighted for identifying severe anxiety symptoms. No differential item functioning
was observed between genders. Collectively, these results reinforce the reliability of the Generalized Anxiety
Disorder 7-item as an effective tool for assessing anxiety symptoms.
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Propriedades psicométricas da Generalized Anxiety Disorder-7 durante
a COVID-19: analise da teoria de resposta ao item

Resumo

Este estudo avaliou as propriedades psicométricas da Generaligzed Anxiety Disorder-7 em uma amostra brasileira
durante a pandemia da Covid-19, utilizando a Teoria de Resposta ao Item. Aplicou-se o0 Modelo de Resposta
Gradual para estimar parametros de discriminagio e dificuldade, além de gerar as Curvas Caracteristicas dos
Itens, Curva de Informacio dos Itens e Curva de Informacio do Teste. O Funcionamento Diferencial do Item
(DIF) foi analisado para género, e os niveis de ansiedade e theta foram verificados. A amostra incluiu 10.069
participantes, com idade média de 36 anos (desvio-padrao = 13,67). A escala apresentou desempenho satisfat6-
rio, com itens sobre preocupacdes sendo especialmente informativos. O item 5 destacou-se na identificacio de
sintomas severos de ansiedade. Nao foi observado DIF entre géneros. Em conjunto, os resultados refor¢am a
confiabilidade da GAD-7 como uma ferramenta eficaz para avaliagio dos sintomas de ansiedade.

Palavras-chave: Ansiedade; COVID-19; Teoria de Resposta ao Item; Psicomettia; Psicologia da Satude

Propiedades psicométricas del Trastorno de Ansiedad Generalizada-7 durante
la COVID-19: analisis de la teoria de respuesta al item

Resumen

Este estudio evalud las propiedades psicométricas del Generalized Anxiety Disorder-7 en una muestra brasilefia
durante la pandemia de Covid-19, utilizando la Teoria de Respuesta al Ttem. Se aplicé el Modelo de Respuesta
Gradual para estimar los parametros de discriminacion y dificultad, ademas de generar las Curvas Caracteristicas
de los Ttems, la Curva de Informacién de los ftems y la Curva de Informacién de la Prueba. Se analiz6 el Fun-
cionamiento Diferencial del ftem (DIF) por género y se verificaron los niveles de ansiedad y theta. La muestra
incluyé a 10 069 participantes, con una edad media de 36 afios (desviacion estindar = 13,67). La escala presentd
rendimiento satisfactorio, especialmente informativos los items sobre preocupaciones. El item 5 destacé en la
identificacion de sintomas graves de ansiedad. No se observé DIF entre géneros. Los resultados refuerzan la
fiabilidad del GAD-7 como una herramienta eficaz para la evaluacién de los sintomas de ansiedad.

Palabras clave: Ansiedad; SARS-CoV-2; Teorfa de respuesta al item; Psicometria; Psicologfa de la salud

Introduction

Three years following the COVID-19 pandemic’s onset, the World Health Organiza-
tion announced, in May 2023, the end of the Public Health Emergency of International
Concern (Pan American Health Organization, 2023). During this period, the pandemic
evolved through different phases — namely, pre-crisis, in-crisis, and post-crisis (Faro et al.,
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2020). The emergence of multiple SARS-CoV-2 vari-
ants posed novel challenges to global health. In Brazil,
the Gamma variant, detected in April 2021, resulted
in the health system’s collapse and markedly increased
deaths. Subsequently, between July and November
2021, the Delta variant’s predominance coincided with
heightened vaccine coverage and reduced cases. How-
ever, between December 2021 and January 2022, the
Omicron variant exponentially increased reported cases,
surpassing previous waves in magnitude (Oswaldo Cruz
Foundation [Fiocruz|, 2022). The pandemic’s conse-
quences extended beyond physical impacts, highlighting
COVID-19 as a mental health crisis (Faro et al., 2020).
During this period, anxiety was particularly prominent.
A meta-analysis covering studies from the first months
of the pandemic, from December 2019 to August 2020,
revealed that the prevalence of anxiety was three times
higher in the general population (Santabarbara et al.,
2021). Globally, a systematic review and meta-analysis
from December 2019 to March 2023 found that the
pooled prevalence of anxiety was 29% (Bin et al., 2023).
In a study conducted during the pandemic’s first year in
Brazil, 80% of respondents reported anxiety symptoms
(Goularte et al., 2021).

Considering the high incidence of anxiety symp-
toms during the pandemic, the need for robust and
reliable research instruments to assess this condition
became evident. Thus, investigating psychometric sta-
bility in this new context is important, as validity is
not a fixed property of an instrument but depends on
the adequacy of inferences to the context and target
population (Boateng et al., 2018; Messick, 1995). In
this regard, the Generalized Anxiety Disorder 7-item
(GAD-7) is widely recognized for its effectiveness in
measuring anxiety symptoms and is among the most
commonly used instruments for this purpose (Doi
et al.,, 2018; Hinz et al.,, 2017; Lee & Kim, 2019). As
GAD-7 was developed and validated using classical
psychometric procedures, such as item—total correla-
tion and internal consistency, the scale aims to identify
possible cases of generalized anxiety disorder (Spitzer
et al., 20006). Alongside its brevity, unidimensionality,
and ease of self-report, the GAD-7 exhibits satisfac-
tory diagnostic accuracy, item clarity, and administrative
efficiency (Mughal et al., 2020)—characteristics that
support its use in epidemiological studies and contexts
warranting rapid screening.

The GAD-7’s psychometric properties have been
extensively tested in studies based on Classical Test
Theory (CTT), indicating satisfactory levels of validity

and reliability. Studies conducted in different coun-
tries—such as South Korea (Lee & Kim, 2019), Saudi
Arabia (Alghadir et al., 2020), and Finland (Tiitikainen
et al., 2019)—confirm the adequacy of the scale’s struc-
ture, with favorable results for a unidimensional model
and consistent levels of measurement precision. Vari-
ous studies in the Brazilian context also reinforce this
evidence. Investigations with university and high school
students found a satisfactory fit for a one-factor model
and adequate internal consistency (Moreno et al., 2016).
Research with adolescents reported robust indices of
factorial validity, including confirmation of unidimen-
sionality and expected correlations with other measures
of anxiety and depression, indicating concurrent valid-
ity (Leite & Faro, 2022). Similar results were observed
in a non-clinical sample, which demonstrated accept-
able fit indices and reliability (Silva et al., 2023). Overall,
this converging evidence demonstrates that the GAD-7
is a valid, reliable, and structurally stable measure across
different contexts, while also reinforcing the need for
ongoing validation processes to ensure its applicabil-
ity in new populations. Considering that the GAD-7
was developed based on the diagnostic criteria of the
Diagnostic and Statistical Manual of Mental Disorders,
whose editions are periodically updated, instruments
derived from this framework must also be regularly
reviewed and updated (DeSousa et al., 2013).

Additionally, it is important to highlight the need
to examine measurement invariance in instruments over
time (Putnick & Bornstein, 2016). As the prevalence of
anxiety tends to be higher among women (Jalnapurkar
et al., 2018) and because differences in item functioning
may prevail between groups (Putnick & Bornstein, 2016),
verifying whether the GAD-7 measures the construct
equivalently for men and women is essential. Evidence
of invariance ensures that comparisons between gen-
ders are valid and do not result from measurement bias.
Alongside CTT, another important approach in test
evaluation is Item Response Theory (IRT; Araujo et al.,
2009), which comprises a set of mathematical models
based on the premise that individuals’ latent character-
istics influence the probability of responding to items
in a particular way (Jordan et al., 2017). The latent trait
is defined as a characteristic that is not directly observ-
able, such as anxiety. To assess these variables, using
observable secondary variables, such as the items of a
scale, is necessary (Pasquali & Primi, 2003).

Notably, IRT aims to complement CTT rather
than replace it (Sartes & Souza-Formigoni, 2013),
offering significant advantages. It does not require
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the assumption of a metric scale and is suitable for
categorical responses. Additionally, IRT differentiates
item difficulty from discrimination capacity, unlike
CTT, which may exclude items owing to their extreme
difficulty. Moreover, IRT provides more precise confi-
dence intervals for individuals’ latent traits, recognizing
that measurement precision varies according to the
true score (Jordan et al., 2017). Another important
difference in IRT is that the results are independent
of the sample used, ensuring the invariance of these
parameters within the model. By contrast, in CTT,
item parameters are influenced by respondents’ latent
traits, requiring the sample to be representative of the
population under study (Sartes & Souza-Formigoni,
2013). Another advantage of IRT is that, unlike CTT,
it focuses on individual items rather than considering
the test as a whole (Pasquali & Primi, 2003). Further,
IRT uses different models that vary in the parameters
employed to describe item characteristics. The one-
parameter logistic model focuses only on item difficulty
(b). The two-parameter logistic model, in addition to
item difficulty (b), adds a discrimination parameter (a).
The three-parameter logistic model includes a guessing
parameter (c) in addition to (a) and (b) (Bichi & Tal-
ibi, 2018). Among the models widely utilized in IRT,
the Graded Response Model (GRM) (Samejima, 1969)
stands out. This model assumes that items may have
more than two response categories, specifying multiple
category threshold parameters, which enables a more
detailed modeling of individuals’ responses in relation
to their latent level on the construct being assessed.
Moreover, IRT is considered the gold standard for the
assessment of Differential Item Functioning (DIF)
(Gao & Liu, 2024), which evaluates whether items
function equivalently across different population sub-
groups. Its identification and correction are essential
to ensure instrument precision, guaranteeing that
results are reliable across diverse contexts and popu-
lations (Ellis, 1989).

Considering the adaptive challenges imposed by
COVID-19, the need for a robust measure of anxiety
becomes evident. Investigating the psychometric prop-
erties of the GAD-7 is essential to establish sound
criteria for identifying anxiety symptoms, facilitating a
better understanding of the pandemic’s impact on the
Brazilian population’s mental health. This study primar-
ily aimed to establish a reliable parameter for assessing
anxiety in a Brazilian sample within the context of
the COVID-19 pandemic, through the investigation
of the GAD-7s psychometric properties using IRT.

Psico-USE, Braganca Paulista, v. 31: 293381 2026
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The specific objectives included analyzing discrimina-
tion and difficulty parameters, the item characteristic
curve (ICC), the item information curve (IIC), and
the test information curve (TIC) using the IRT model,
as well as evaluating the presence of DIF in the scale
between genders and identifying levels of anxiety and
theta in the sample.

Method

Participants

This study included 10,069 participants, com-
prising both genders, 88.2% of whom were women
(n = 8,880), with a mean age of 30.1 years (standard
deviation [§D] = 13.67; minimum = 18 and maxi-
mum = 87). Most of the sample self-identified as
White (54.4%), followed by Brown (34.5%), Black
(9.7%), Asian (0.8%), Other (0.4%), and Indigenous
(0.2%). Participants were drawn from all regions of the
country, with greater representation from the North-
east (7 = 3,951; 39.2%), followed by the Southeast
(n = 3,891; 38.6%), South (# = 1,388; 13.8%), Midwest
(n = 528; 5.2%), and North (z = 311; 3.1%).

Tnstruments

The GAD-7 (Spitzer et al., 2006) was utilized to
measure anxiety symptoms. The GAD-7 comprises
seven items rated on a 4-point Likert scale ranging
from “not at all” (0) to “nearly every day” (3). The
total score ranges from 0 to 21 and is classified into the
following four strata: 0—4 (no anxiety), 5-9 (mild symp-
toms), 10—14 (moderate symptoms), and 15-21 (severe
symptoms). A score of 10 or higher indicates clini-
cally significant anxiety symptoms (Spitzer et al., 2000).
The Cronbach’s alpha was 0.89, indicating excellent
internal consistency. A sociodemographic question-
naire was administered to characterize the sample,
including questions on age (in years), gender (woman,
man), skin color or race (White, Black, Brown, Asian,
Indigenous, other), and region (Northeast, Southeast,
South, Midwest, North).

Procedures and ethical aspects

This study was approved by the National Research
Ethics Commission (CONEP; CAAE: registration:
30485420.6.0000.0008). The data were collected online
over four years. The first data collection phase was con-
ducted in the second half of March 2020, while the
second phase was conducted in eatly June. In 2021, the
third data collection period occurred between March
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and April. In 2022 and 2023, data were collected in
the second half of March. Individuals were invited to
participate through social media platforms, such as Ins-
tagram, Facebook, and WhatsApp. Participant consent
was obtained through acceptance of the informed con-
sent form, presented on the online questionnaire’s initial
screen. Exclusion criteria included being under 18 years
of age and not residing in Brazil at the time of data
collection. A cross-sectional design was adopted, using
convenience sampling through the snowball method.

Data analysis

The SPSS softwate (version 25) was used to con-
duct model fitting procedures and descriptive analyses,
such as frequencies, means, standard deviations, and
percentages. The GAD-7 was evaluated based on IRT,
with analyses conducted in RStudio using the mirt
package (Chalmers, 2012). Considering the polytomous
and ordinal nature of the scale items, the GRM was
applied (Samejima, 1969). Item discrimination (a) and
difficulty (b) parameters were estimated, and the fol-
lowing were generated and analyzed: the ICC, which
illustrates a specific response’s probability as a function
of the latent trait level (theta); the item information
function (IIF), which indicates the amount of informa-
tion each item provides across different levels of theta;
and the TIC, which presents the amount of informa-
tion provided by the test as a whole across different
levels of theta (Bichi & Talib, 2018; Pasquali, 2007).
Theta values, which represent participants’ anxiety lev-
els, were calculated based on responses to the scale.
Further, DIF was investigated to ensure that GAD-7
items functioned equivalently across genders (with a
non-significant value expected). Model fit was evalu-
ated using fit quality indices, including the root mean
square error of approximation, with an expected
value below 0.08, and the Tucker—Lewis index, with a
desired value above 0.90.

Results

The mean total GAD-7 score was 11.4 (§D = 5.80),
with a minimum score of 0 and a maximum score of
21. Regarding theta, values ranged from —2.30 to 1.45.
Most participants reported severe anxiety (35.2%), fol-
lowed by mild (27.5%), moderate (24.6%), and normal
levels (12.8%). Model fit indices were 0.054 for root
mean square error of approximation and 0.99 for the
Tucker—Lewis index. Table 1 presents the discrimi-
nation (z) and difficulty (§) parameters for the seven

GAD-7 items in the two-parameter IRT model. All
items exhibited satisfactory values (Bichi & Talib, 2018)
for the discrimination parameter (M = 2.5; SD = 0.69),
ranging from 1.66 (item 5) to 3.27 (item 2). Higher
discrimination was observed for item 2 (3.27), which
addressed difficulty controlling worries, followed by
item 3 (3.25), related to levels of excessive worry, and
item 1 (3.14), which assessed feeling anxious, nervous,
or tense. The lowest discrimination value was observed
for item 5 (1.60), related to restlessness.

Low values for the difficulty parameter indi-
cated that participants tended to endorse low difficulty
responses across all items on the GAD-7 scale. The
lowest difficulty threshold (b1-b3) was identified for
item 3, with a mean of —2.03. By contrast, item 5 stood
out as the most difficult, exhibiting a lower probability
of endorsement in response categories 3 (“more than
half the days”) and 4 (“neatly every day”). These cate-
gories correspond to the b3 difficulty parameter, which
presented a value of 1.54. Additionally, item 5 demon-
strated the highest mean (b1-b3), with a value of 1.04.

Figure 1 presents the ICC of the participants’
responses. The response categories 1, 2, and 4 dem-
onstrated satisfactory coverage across theta levels.
Category 1 (“not at all”) covered theta values ranging
from —6 to —4. Category 2 (“several days”) stood out in
terms of coverage, except for items 5 and 7. Category
4 demonstrated good coverage, encompassing theta
values from 2 to 6 for items 1-4. In turn, category 3
was overlapped by the other categories across all items.
Figure 2 presents the IIC. Items 1, 2, and 3 were identi-
fied as the most informative, with greater information
in theta intervals between —2 and 1, whereas items 5
and 7 were identified as the least informative. The total
information area was 41.25. Figure 3 presents the TIC.
In sum, there was greater information between theta
values of —3 and 2.5; outside this interval, higher error
and a reduction in information were observed.

Table 2 presents the results of the DIF analysis by
gender. Considering the large sample size, p < 0.001 was
adopted as the criterion indicative of DIE No statisti-
cally significant differences were observed in p-values
across analyses, indicating that the GAD-7 measured
men and women equivalently at the same level of the
latent anxiety trait (theta).

Discussion

This study aimed to establish a reliable param-
eter for assessing anxiety in a Brazilian sample in the
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a and b parameters for the items of the Generalized Anxiety Disorder Scale—7 (GAD-7)
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1. Feeling nervous, anxious, or very tense 3,14 -1,61 -0,18 0,26 118,00 <0,01 -1,70
2. Being unable to stop or control worrying 3,27 -1,29 0,00 0,54 118,11 <0,01 -1,11
3. Worrying too much about various things 3,25 -1,79 0,29 0,15 317,90 <0,01 -2,03
4. Difficulty relaxing 2,86 -1,45  -0,14 0,36 111,80 <0,01 -1,47
5. Becoming so restless that it is hard to sit still 1,66 -0,30 0,83 1,54 455,02 <0,01 1,04
6. Becoming easily annoyed or irritable 2,01 -1,44 0,09 0,67 195,69 <0,01 -1,13
7. Feeling afraid as if something awful might happen. 1,93 -0,90 0,27 0,78 221,89 <0,01 -0,37
Note. a = item discrimination parameter; b = item difficulty parameter; M = mean
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Figure 1. Item Characteristic Curves of the Generalized Anxiety Disorder Scale—7 (GAD-7)

context of the COVID-19 pandemic by investigat-
ing the GAD-7’s psychometric properties using IRT.
Severe anxiety symptoms were the most prevalent in
the sample. Regarding item analysis, all items exhib-
ited adequate discrimination values, with particular
emphasis on those related to worries. Concerning

Psico-USE, Braganca Paulista, v. 31: 293381 2026

item difficulty, items tended to show low difficulty
across all response categories. The ICC indicated
satisfactory coverage of anxiety levels for response
categories 1 (“not at all”), 2 (“several days”), and 4
(“nearly every day”), with category 3 (“more than half
the days”) being overlapped by the others. Items 1, 2,
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Figure 2. Item Information Curve of the Generalized Anxiety Disorder Scale—7 (GAD-7)
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Figure 3. Test Information Curve of the Generalized Anxiety Disorder Scale—7 (GAD-7)
and 3 were the most informative, especially in theta A higher frequency of severe anxiety symptoms
intervals between -2 and 1, whereas items 5 and 7 pro- was observed in the sample (35.2%), suggesting that
vided less information. No DIF was observed in the the COVID-19 pandemic’s impact remained significant
analysis across genders. across its different stages, considering that this study
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Table 2.

Differential Item Functioning of the Generalized Anxiety Disorder Scale—7 (GAD-7) by Gender
Items p X2 DF
1. Feeling nervous, anxious, or very tense. 0.011 17.051 4
2. Being unable to stop or control worrying. 0.138 7.363 4
3. Worrying too much about various things. 0.011 16.007 4
4. Difficulty relaxing. 0.377 4.219 4
5. Becoming so restless that it is hard to sit still. 0.013 14.682 4
6. Becoming easily annoyed or irritable. 0.138 7.567 4
7. Feeling afraid as if something awful might happen. 0.076 9.822 4

Note. P = adjusted p-value; Y? = chi-square; DF = degrees of freedom

was conducted from 2020 to 2023. The persistence
of these symptoms is understandable, as Brazil expe-
rienced several waves of reinfections associated with
multiple virus variants. During the pandemic, the Bra-
zilian health system faced periods of collapse, alongside
fluctuations in vaccination coverage and in the numbers
of cases and deaths with the emergence of new variants
(Fiocruz, 2022). Given the instability and uncertainty
generated by the virus, it is natural that severe anxiety
symptoms predominated in this sample, as challenges
and stressful situations persisted over the years.
Adequate discrimination was observed in the
analysis of the GAD-7 items, indicating effectiveness
in distinguishing between individuals with different
anxiety levels (Bichi & Talib, 2018). Items 2 (“not being
able to stop or control worrying”; « = 3.27), 3 (“wor-
rying too much about different things”; « = 3.25), and
1 (“feeling nervous, anxious, or very tense”; a = 3.14)
stood out in particular. These items were not only the
most discriminative but also the most informative, as
evidenced by the IIC analysis. Considering the con-
tent of these items, they appear particularly related to
worries, as well as to the experience of anxiety symp-
toms—central aspects in the diagnosis of generalized
anxiety disorder in the Diagnostic and Statistical Man-
ual of Mental Disorders, Fifth Edition, Text Revision
(American Psychiatric Association [APA], 2022). These
items’ relevance further corroborates evidence from
brief instruments, such as the Generalized Anxiety
Disorder-2 (GAD-2; Kroenke et al., 2007) and Patient
Health Questionnaire-4 (PHQ-4; Kroenke et al., 2009),
as brief measures are important for rapid screening
and initial assessment in clinical practice and research
contexts. The GAD-2 comprises the first two items
of the GAD-7, whereas the PHQ-4 includes the first

Psico-USE, Braganca Paulista, v. 31: 293381 2026

two items of the GAD-7 and a pair of items from the
PHQ-9. A study conducted with primary care patients
in Hamburg, which evaluated GAD-7’s psychometric
properties using IRT, also found higher discrimina-
tion for items 2 (3.55) and 3 (3.10) (Jordan et al., 2017).
Additionally, high information was observed for items
1 and 2, and moderate information for item 3. These
findings support the current study’s results, highlight-
ing these items’ clinical importance in identifying
and assessing anxiety.

Compared with items 1, 2, and 3, item 5 (“being
so restless that it is hard to sit still”’; 2 = 1.66) exhib-
ited lower discrimination, although still within the
expected range. This suggests that item 5 may be less
sensitive in differentiating and identifying anxiety
symptoms among individuals with different anxiety
levels. This lower discriminative capacity was also
observed in a previous study that analyzed the GAD-7
in a primary care sample (Jordan et al., 2017), in which
a value of 1.69 was obtained, highlighting item 5 as
the least discriminative in the sample. In addition to
having low discrimination, item 5 of the GAD-7 was
the most difficult for participants to endorse in cat-
egories 3 (“more than half the days”) and 4 (“nearly
every day”) and was the least informative, according
to the IIC. By contrast, the other GAD-7 items exhib-
ited low difficulty, suggesting ease in identifying mild
symptoms. A difficulty value above 1 indicates that
an item is difficult, suggesting that a higher level of
the latent trait is required for an individual to endorse
the item. Conversely, an item with a difficulty value
below -1 is considered easy, indicating that a lower
level of the latent trait is sufficient for endorsement
(Bichi & Talib, 2018). That is, an item with high dif-
ficulty indicates that individuals with lower anxiety
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levels are unlikely to endorse response categories that
reflect higher symptom frequency. Therefore, the dif-
ficulty of item 5 in relation to categories indicating
high anxiety levels is an important aspect. Endorsing
these categories requires a high anxiety level, which
renders item 5 relevant for differentiating individuals
with severe symptoms, contributing to the identifi-
cation of more intense symptoms in the evaluated
sample and the sample’s overall composition.

Opverall, although the GAD-7’s global precision is
higher for lower anxiety levels, the items with greater
difficulty, especially item 5, demonstrate utility in iden-
tifying individuals with higher levels of the latent trait.
Thus, despite it being used more efficiently as a screen-
ing instrument, high scores should be interpreted as
indicating a greater likelihood of moderate to severe
symptoms, requiring more detailed complementary
assessments. The GAD-7 response categories demon-
strated satisfactory coverage of theta levels, except for
category 3 (“more than half the days”), which was over-
lapped by other categories across all items. This result
may be associated with the semantic similarity between
categories 2, 3, and 4, rendering them insufficiently dis-
tinct to be considered separate, which makes it difficult
for participants to precisely distinguish the frequency
with which they experienced the symptoms.

Discussions regarding category 3 have been
addressed in other studies that employed IRT to ana-
lyze the scale. One study that investigated the GAD-7%
psychometric performance in military veterans after
orthopedic surgery also identified overlap in category
3. This study suggested merging the response options
“more than half the days” and “nearly every day” into
a single category, or providing clearer differentiation of
the third response option (“more than half the days”)
in relation to the options “several days” and “nearly
every day” (Liu et al., 2022). Moreover, the authors con-
sidered the possibility that these results were influenced
by the small sample size (# = 67) and lower anxiety lev-
els among participants, leading them to select responses
that reflect lower symptom frequency. However, the
present study—with a significantly larger sample size
and the majority of participants reporting severe anxiety
symptoms—suggests that the problems associated with
category 3 are not necessarily linked to these factors.
Another recent study aimed at validating the GAD-7 in
a sample of French adolescents also observed overlap in
response category 3 (Todorovi¢ et al., 2023). This study,
therefore, suggests merging categories 3 and 4, resulting
in a single category labeled “more than half the days.”

This adjustment transforms the 4-point Likert scale
into a 3-point scale, as also suggested by Barthel et al.
(2014). Another suggestion presented in the literature is
the administration of responses in two steps (Weobong
et al., 2009). Initially, participants would respond to the
items dichotomously, with “yes” or “no” responses. In
the case of an affirmative response, the second step
would involve a question about the frequency with
which they experienced the symptoms.

According to Samejima’s model (1969), the reor-
ganization of response categories in polytomous items
may be considered based on specific criteria: (a) when
the discrimination parameter is below 0.70 or above
4.0; (b) when the difficulty parameter exceeds * 4.0;
and/or (c) when the estimates present very large stan-
dard errors (Sartes & Souza-Formigoni, 2013). Based
on the current study’s results, none of the specified cri-
teria were satisfied. Thus, the regrouping of response
category 3, despite its overlap with the others in the
analyses, would not be the most optimal option as it
would not significantly improve the precision of the
parameter estimates. Regarding item functioning, none
of the items evaluated men and women differently. The
DIF analysis exhibited no significant differences in how
the items were answered by both genders, indicating
that the GAD-7 has equivalent psychometric properties
for men and women. A similar result was identified in
a study with patients after traumatic brain injury (Tey-
moori et al.,, 2019). Collectively, these results suggest
that the GAD-7 presents good indicators for screening
anxiety symptoms, enabling the comparison of scores
between men and women.

Although this study presents relevant evidence
regarding the GAD-7s psychometric properties in
a Brazilian sample during the COVID-19 pandemic,
some limitations should be acknowledged. Selection
bias may have been introduced because individuals who
were more psychologically affected were potentially
more likely to participate in the convenience sampling,
Further, the sample does not fully capture population
diversity by adopting a binary gender approach. Future
research may consider conducting DIF analyses, includ-
ing other gender identities, races, and educational levels,
to examine possible differences in item functioning,
support cultural adaptations of the GAD-7, and explore
DIF across different periods. Investigating GAD-
7’s performance in other crisis contexts or collective
adverse events using larger samples and more robust
data collection methods is important for assessing the
stability and potential generalizability of the observed
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psychometric properties. Finally, examining adjust-
ments to the response scale is recommended, given the
overlap identified in category 3, which may improve
discrimination among reported symptom frequencies.

In conclusion, this study reinforces evidence of
the GAD-7’s psychometric properties via IRT in the
Brazilian context. The absence of DIF between gen-
ders and the item functioning, with emphasis on the
discriminative capacity of worry-related items and the
usefulness of Item 5 for severe symptoms, attests to
the measure’s quality. The greater precision of the items
at lower levels of the latent trait (theta) reinforces the
instrument as ideal for initial screening, allowing dif-
ferentiation between clinical cases and the general
population. This characteristic is essential, as brief
screening tools optimize resource allocation prior to
complex diagnostic assessments (Ali et al., 2016). This
applicability directly benefits mental health profession-
als, epidemiologists, and health managers, supporting
decision-making to distinguish individuals with mild
anxiety levels from those requiring greater attention
and specialized diagnostic evaluations.
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