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Abstract

This study examined the psychometric properties of the Brazilian-Portuguese version of the Generalized
Anxiety Disorder GAD-7 questionnaire in a community sample (r = 206) of Brazilian adults. The
sample was 41% female, with a mean age of 21.10 (SD = 4.49), 75.6% from colleges/universities.
Results of a confirmatory factor analysis provided support to the original unidimensional model of the
GAD-7 in the Brazilian context. Analyses of Variance (ANOVA) showed that the GAD-7 scores were
significantly different between males and females, with females scoring higher than males. The scale
demonstrated good reliability evidence; both Cronbach’s alpha coefficient (o =.916) and rho composite
reliability coefficient (p = .909) were adequate. Item parameter analysis showed items 5 and 7 presented
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the highest severity thresholds for the generalized anxiety latent trait, whereas item 1 presented the
lowest ones. Our findings suggest that the Brazilian-Portuguese version of the GAD-7 is suitable for
assessing Generalized Anxiety Disorder symptoms in Brazilian adults in community settings.
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Estrutura Fatorial, Fidedignidade e Parametros de Itens
da Versao em Portugués Brasileiro do Questionario GAD-7

Resumo

Este estudo analisou as propriedades psicométricas da versao em Portugués Brasileiro do questionario
de “Transtorno de Ansiedade Generalizada - GAD-7 em uma amostra de comunidade (n = 206) da
populacdo adulta brasileira. A amostra foi composta por de 41% de participantes do sexo feminino,
com idade média de 21,10 (DP = 4,49), ¢ 75,6% em instituicdes de ensino superior. Os resultados da
analise fatorial confirmatdria forneceram apoio para o modelo unidimensional original do GAD-7 no
contexto brasileiro. As analises de variancia (ANOVA) mostraram que os escores do GAD-7 foram
significativamente diferentes entre homens e mulheres, com as mulheres apresentando maiores escores
que os homens. A escala demonstrou uma boa fidedignidade; sendo que tanto o coeficiente de Cronbach
alfa (o = 0,916) e rho coeficiente de confiabilidade composta (p = 0,909) foram adequados. A analise
dos parametros dos itens mostrou itens 5 ¢ 7 apresentaram os limiares mais elevados de severidade
para o trago-latente de ansiedade generalizada, enquanto que o item 1 apresentou as menores. Nossos
resultados sugerem que a versdo Portugués Brasileiro do GAD-7 ¢ adequada para avaliar os sintomas do
transtorno de ansiedade generalizada em adultos brasileiros em ambientes comunitarios.

Palavras-chave: GAD-7, Transtorno de Ansiedade Generalizada, ansiedade, psicometria.

Estructura Factorial, Confiabilidad, y items Parametros
de la Version de Portugués Brasileiio del Cuestionario GAD-7

Resumen

Este estudio examind las propiedades psicométricas de la version de portugués brasilefio del cuestionario
de Desorden de Ansiedad Generalizada GAD-7, en una muestra comunitaria (z = 206) de adultos
brasilefios. La muestra se compone de 41% de mujeres, con una edad media de 21,10 (SD = 4,49),
y 75,6% estudiantes universitarios. El analisis factorial confirmatorio proporcioné evidencias que
soportan el modelo unidimensional original del GAD-7 en el contexto brasilefio. El analisis de variancia
(ANOVA) mostré que las puntuaciones fueron significativamente diferentes entre hombres y mujeres,
siendo que las mujeres obtuvieron puntuaciones mas altas que los hombres. La escala demostré tener
una buena confiabilidad; el coeficiente de alpha de Cronbach (o =.916) y el coeficiente rho de fiabilidad
(p = .909) fueron adecuados. El analisis de datos mostré los items 5 y 7 tuvieron los umbrales de
gravedad mas altos en el trazo de ansiedad generalizada, mientras el item 1 tuvo el mas bajo. Nuestros
hallazgos sugieren que la version en portugués brasilefio de GAD-7 es adecuado para la evaluacion de
sintomas de trastorno de ansiedad generalizada en adultos brasilefios en contextos comunitarios.

Palabras clave: GAD-7, Desorden Generalizado de Ansiedad, ansiedad, psicometria.

The Generalized Anxiety Disorder (GAD) has difficulties to control, related to a variety of
is characterized by the presence of exagger- contexts and situations, along with physiological
ated anxiety and worries, which the individual symptoms (American Psychiatric Association,
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Version of the GAD-7 Questionnaire.

2013). GAD is one of the most common mental
disorders and the most prevalent disorder in the
anxiety disorders group (Wittchen, 2002). GAD
is highly comorbid with other mental disorders
(Jacobi et al., 2004) and other non-psychiatric
problems (Hoyer, Hofler, Jacobi, & Wittchen,
2003) and associated with a variety of negative
outcomes. Valid instruments to measure GAD
symptoms are essential for both clinicians and
researchers.

Professionals and practitioners use a variety
of instruments to diagnose GAD, such as gen-
eral diagnostic interviews (e.g., the Structured
Clinical Interview for the DSM-IV; Del-Ben et
al., 2001) or even self-report measures of worry
(e.g., the Penn State Worry Questionnaire; Cas-
tillo, Macrini, Cheniaux, & Landeira-Fernandez,
2010). Nevertheless, the straight-forward assess-
ment of GAD symptoms can favor the screening
of this specific mental disorder, which can influ-
ence the prognosis and treatment possibilities.

In this context, the Generalized Anxiety
Disorder 7-item scale (GAD-7; Spitzer, Kroen-
ke, Williams, & Lowe, 2006) is a self-report
measure specifically developed to assess GAD
symptoms. The GAD-7 items were developed
based on the DSM-IV criteria and other anxiety
assessment instruments. The short amount of
time required to its application and the objecti-
vity of the items make it an easy-to-administer
alternative measure of GAD symptoms in clini-
cal and research contexts. Because of these ad-
vantages, the GAD-7 has already been adapted to
different countries (e.g., Spain; Garcia-Campayo
et al., 2010); Germany (Donker, Straten, Marks,
& Cuijpers, 2011); Malaysia (Sidik, Arroll, &
Goodyear-Smith, 2012) and to different clinical
contexts (e.g., Delgadillo et al., 2012; Ruiz et
al., 2011), being also used in many experimental
studies (Robinson et al., 2010; Stoop, Spek, Pop,
& Pouwer, 2011; Titov et al., 2009) and con-
sidered the best-performing test do assess GAD
(Herr, Williams, Benjamin, & McDuffie, 2014).

However, to our knowledge, although there
is a Brazilian-Portuguese version of the GAD-7
available online (Pfizer, 2013), no psychometric
study has investigated the adequacy of the Bra-
zilian version of the GAD-7. Moreover, accord-

ing to a recent systematic review of the litera-
ture, none of the self-report scales available in
Brazil to the assessment of anxiety symptoms
was specifically designed to assess GAD symp-
toms (DeSousa, Moreno, Manfro, Gauer, &
Koller, 2013). The aim of this study was there-
fore to investigate psychometric properties of
a Brazilian-Portuguese version of the GAD-7.
The specific aims were: (a) to examine the factor
structure of the Brazilian version of the GAD-7
questionnaire; (b) to assess item performance of
the GAD-7 items (i.e., item characteristic curves
and thresholds); and (c) to evaluate the internal
consistency and reliability of the Brazilian ver-
sion of the GAD-7 score.

Method

Participants and Procedures

We recruited 206 Brazilian young adults
and adults from universities, colleges, and
preparation courses to university enrollment in
the states of Rio Grande do Sul (n = 114) and
Minas Gerais (n = 92). Participants were asked
to complete a sociodemographic sheet and the
GAD-7 questionnaire during their classroom
period. One protocol presented missing values in
the GAD-7 questionnaire items and was therefore
excluded from analyses. The analytic sample
consisted of 205 participants. Institutional
approval was obtained before participation
and all participants signed informed consent
forms which explained the research objectives,
risks, benefits, procedure, and their rights as
participants. The study design was approved
by the local Ethics Committee (project number
25298). The demographic characterization of the
sample is depicted in Table 1.

Instrument

The Generalized Anxiety Disorder 7-item
scale (GAD-7; Spitzeretal.,2006) is a 7-item self-
report measure of generalized anxiety symptoms
grouped into one factor of generalized anxiety.
Respondents score each item in a 4-point scale
based on how often they have been bothered by
the described symptoms over the last two weeks
(not at all = 0; several days = 1; more than half
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Table 1

Osorio, F. L., Crippa, J. A. S.

Demographic Characterization of the Sample and GAD-7 Scores Descriptive Analyses

Variable ANOVA statistics
Gender (male) n (%) 84 (41.0)
Age range (years) 18 — 60
Age M (SD) (years) 21.10 (4.49)
Educational level n (%)
High school 50 (24.4)
College/University 155 (75.6)
GAD score M (SD)
Total sample 7.82 (5.57)
Male 5.13 (4.31)
F(1,204)=39.36, p <.001
Female 9.69 (5.60)
High school 8.92 (6.01)
F(1,204)=2.60,p=.108
College/University 7.46 (5.40)

the days = 2; nearly every day = 3). Total scores
range from 0 to 21, with higher scores reflecting
higher severity levels of GAD symptomatology.
The original items and instructions in the GAD-
7 were translated to Brazilian-Portuguese by
two independent translators followed by an
evaluation of the revised translated version by a
group of experts and focus groups.

Data Analysis

A Confirmatory Factor Analysis (CFA)
was conducted to evaluate whether the unidi-
mensional model of the GAD-7 proposed by
studies from other cultures (Donker et al., 2011;
Garcia-Campayo et al., 2010; Sidik et al., 2012,
Spitzer et al., 2006) fits to the Brazilian context.
We conducted the CFA using the Weighted
Least Squares Means and Variance Adjusted
(WLSMV) estimation method to account for
the categorical nature of the items, in the Mplus
software version 7.11. For fit indices, we cal-
culated the Comparative Fit Index (CFI), the
Tucker—Lewis Index (TLI), and the Root Mean
Square Error of Approximation (RMSEA) with
a 90% confidence interval. Values of the CFI
and TLI higher than .90 represent an acceptable

fit, and higher than .95 represent a good fit.
Values of the RMSEA lower than .08 represent
an acceptable fit, and lower than .05 represent a
good fit (Brown; 2006; Hu & Bentler, 1999).

Standardized regression weights as factor
loadings of the items were calculated in the CFA.
Furthermore, item performance analyses were
also calculated. Three thresholds were computed
foreach item (T1, T2, T3), representing the latent
trait level at which there is a 50% probability
of endorsing a given response option or higher
in the scale (in this case, T1 = transition from
endorsing “not at all” to endorsing “several
days” or higher; T2 = transition from endorsing
“several days” to endorsing “more than half
the days” or higher; and T3 = transition from
endorsing “more than half the days” to “nearly
every day”). The mean of these three thresholds
was also calculated to provide a single estimate
of each item’s difficulty (i.e., the item location
in the severity continuum represented by the
latent trait). Item characteristic curves were
plotted for each item representing a function of
the probability of endorsing each of the response
option categories along the latent trait estimated
by the GAD-7 factor scores.
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Multigroup CFA was conducted to evaluate
the measurement invariance of the model across
genders (male vs. female participants). We test-
ed an unconstrained model to assess configural
invariance (i.e., whether the scale configuration;
number of factors and items per factor) was ac-
ceptable for both males and females; and two
constrained models to assess metric invariance
(constraining the factor loadings to be equal
across groups) and scalar invariance (constrain-
ing the factor loadings and intercepts/thresholds
to be equal across groups). The y? difference test
and the CFI difference test (ACFI) evaluated
measurement invariance between the models
(configural vs. metric; and metric vs. scalar). If
the difference between indices was not signifi-
cant (i.e., > p > .05; and ACFI < .01), the dif-
ference tests indicate factorial invariance for the
evaluated parameter (Brown, 2006).

The Cronbach’s alpha coefficient was calcu-
lated to evaluate the internal consistency of the
GAD-7 score. Alpha values higher than .70 are

deemed adequate. We also calculated Raykov’s
reliability rho coefficient to have a measure of
composite reliability of the instrument, which
presents advantages over Cronbach’s alpha co-
efficient (Raykov, 1998). Values of the rho coef-
ficient higher than .80 indicate good reliability.

Results

Table 1 depicts the descriptive analyses of
the mean GAD-7 scores for the total sample and
demographic subsamples. Analyses of Variance
(ANOVAs) showed that the GAD-7 scores
were significantly different between males
and females, with females scoring higher than
males, but not significantly different between
high school participants and college/university
participants. Figure 1 shows the histograms
with the distributions of the GAD-7 summed
total scores (raw sum of scores) and latent factor
scores (estimated scores from the CFA) in the
total sample.

257

207

Frequency (n)

15 20
GAD-7 total score
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Frequency (n)

1.825

GAD7 latent factor score

Figure 1. GAD-7 summed total scores (above) and latent factor scores (below) distributions in the sample.

Table 2 depicts the results for the CFA fit
indices, standardized regression weights, and
reliability coefficients. The fit indices demons-
trated that the unidimensional model had
acceptable (RMSEA) to good fit (CFI, TLI) to the
sample. The multigroup CFA results showed that
the unconstrained model (configural invariance)
provided acceptable fit indices, supporting that
the one-factor model is plausible for both boys
and girls. The constrained models (metric and
scalar) also presented acceptable fit indices and
non-significant y? difference tests and ACFI.
Since constraining the factor loadings and the
intercepts/thresholds to be equal across genders
did not significantly change the fit indices of
the model, our results indicate that the GAD-7
presented similar patterns of these parameters for
boys and girls. Standardized regression weights
of the 7 items were all above .60, ranging from
.677 to .898 with amean of .802 (SD =.089). The
Cronbach’s alpha coefficient and the composite
reliability rho coefficient were also adequate.

The frequency of response options for each
item and item performance analyses are shown
in Table 3. Severity thresholds estimates dem-
onstrated that item 1 (“feeling nervous, anxious
or on edge”) presented the lowest severity esti-
mates whereas item 7 (“feeling afraid as if some-
thing awful might happen”) and even more item
5 (“being so restless that it is hard to sit still”)
presented high severity estimates. These results

indicate that subjects who endorse higher catego-
ries of items 5 and 7 have relatively higher levels
of the generalized anxiety latent trait than those
who endorse higher categories of the remaining
items in the GAD-7 questionnaire, especially
item 1. Figure 2 depicts graphic information on
the item parameter analyses, representing all
item characteristic curves (ICC) of the scale.
Overall the ICC showed good evidence of the
functioning of the four response options of each
item in the scale along the estimated latent trait
of generalized anxiety. Only item 7 presented
a problem considering the third option (“more
than half the days”) since there was no range in
the latent trait in which this option had a high-
er probability of being endorsed than the other
three response options.

Discussion

This study evaluated the adequacy of the
Brazilian-Portuguese version of the GAD-7,
an instrument designed to assess symptoms of
GAD. Our results support the original unidimen-
sional structure of the instrument and demon-
strate evidence of reliability in terms of internal
consistency and composite reliability. Further-
more item parameter results highlight severity
differences among the seven items in the scale
in identifying pathological states of generalized
anxiety.
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Table 2

Fit Indices, Standardized Regression Weights, and Reliability Coefficients of the GAD-7 Model Tested by

Means of Confirmatory Factor Analysis

CFA fit indices
(@), p
CFI
TLI
RMSEA [90% CI]
Multigroup(gender) CFA fit indices
a) Configural invariance (unconstrained model)
X @), p
CFI
TLI
RMSEA [90% CI]
b) Metric invariance (constrained factor loadings)
X @), p
CFI
TLI
RMSEA [90% CI]
ACFI
¥* difference test (metric vs. configural)
¢) Scalar invariance (constrained loadings and intercepts)
x* @), p
CFI
TLI
RMSEA [90% CI]
ACFI
¥* difference test (scalar vs. configural)
¥? difference test (scalar vs. metric)
Standardized regression weights (factor loadings)
1. Feeling nervous, anxious or on edge
2. Not being able to stop or control worrying
3. Worrying too much about different things
4. Trouble relaxing
5. Being so restless that it is hard to sit still
6. Becoming easily annoyed or irritable
7. Feeling afraid as if something awful might happen
Reliability coefficients
Cronbach’s alpha

Composite reliability rho

27.455 (14), .017
994
992

068 [.028 - .106]

41.65 (28), .047
994
990

069 [.009 - .111]

48.59 (34), .050
993
992

.065 [<.001 - .103]
001

=7.86 (df=6), p=.249

59.48 (47), .105
994
995
051 [<.001 - .087]
001

¥ =21.46 (df=19), p= 312

=

.909

14.14 (df = 13), p = 364

.896
.898
.806
.859
77
.677
701

916

Note. CFI: Comparative Fit Index; TLI: Tucker—Lewis Index; RMSEA [90% CI]: Root Mean Square Error of Approximation

with 90% Confidence Interval.
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Table 3
Frequency of Response Options and Item Performance Analyses

Osorio, F. L., Crippa, J. A. S.

Response option (%)

Item severity thresholds

I
tem Several ~ More than  Nearly

Notatall days  half the days every day T2 3 Loc
1. Feeling nervous, anxious 14.6 44.4 21.5 195  -1.035 210 .869 .015
or on edge
2.Not being able to stop 34.6 31.7 17.6 161  —427 408 999 326
or control worrying
3.Worrying too much
2bout differont things 27.3 33.7 224 166  —634 216 965 .182
4 Trouble relaxing 28.8 36.6 20.0 146  —580 374 1071 288
5. Being so restless that 52.7 30.7 112 54 033 942 1612 862
it is hard to sit still
6. Becoming easily 332 30.7 18.5 176 —440 335 923 273
annoyed or irritable
7 Feeling afraid
as if something awful 493 29.3 11.2 1.02 —-.050 735 1.245 643
might happen

Note. T1: item latent trait threshold for transition from category “not at all” to “several days” or higher; T2: threshold for transi-
tion from “several days” to “more than half the days” or higher; T3: threshold for transition from “more than half the days” to
“nearly every day”. LOC: item latent trait severity location based on the mean of the three thresholds for transitions between

the response options.

Item Response Category Characteristic Curves Item Response Category Characteristic Curves Item Response Category Characteristic Curves
GAD-7: Item 1 GAD-7: Item 2 GAD-7: Item 3
17 | 1] B 1
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S o4 i S 04 C 2 04 <
2 £ e
A 02 & 02 a 02 :
T R e AT e NrgogRguTaasomansnerangy EEED renNeTnerEa g
Latent Trait Latent Trait Latent Trait
Item Response Category Characteristic Curves Item Response Category Characteristic Curves Item Response Category Characteristic Curves
GAD-7: Item 4 GAD-7: Item 5 GAD-7: Item 6
1 1
= 4.~ z £
£ os £ o E
= ; 3 z
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Latent Trait Latent Trait Latent Trait
Item Response Category Characteristic Curves Legend
GAD-7: Item 7 1: Not at all; 2: Several days; 3: More than half the days; 4: Nearly every day
- Item 1:Feeling nervous, anxious or on edge
= Item 2: Not being able to stop or control worrying
= Item 3: Worrying too much about different things
2 Item 4: Trouble relaxing
4 Item 5: Being so restless that it is hard to sit still
=%

Item 6: Becoming easily annoyed or irritable
Item 7: Feeling afraid as if something awful might happen

Latent Trait

Figure 2. Item characteristic curves of the GAD-7 items.



Factor Structure, Reliability, and Item Parameters of the Brazilian-Portuguese 375

Version of the GAD-7 Questionnaire.

The unidimensional factor structure fit
our Brazilian data well, supporting the origi-
nal conceptualization of the GAD-7 (Spitzer et
al., 2006). The one-factor model has been sup-
ported by several cross-cultural adaptations of
the GAD-7 instrument, suggesting that this is
a good model to assess GAD symptoms world-
wide (Donker et al., 2011; Garcia-Campayo et
al., 2010; Sidik et al., 2012).

All seven items in the GAD-7 questionnaire
presented high factor loadings, and the GAD-7
total score demonstrated high internal consisten-
cy, in line with previous research (Donker et al.,
2011; Garcia-Campayo et al., 2010), as well as
high composite reliability. Significant differenc-
es were found between genders in our sample,
with females scoring higher in the questionnaire.
Higher scores in generalized anxiety measures
among females is an expected result; for instance,
the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5; Ameri-
can Psychiatric Association, 2013) points that
females are twice as likely to experience GAD
than males. In this case, discriminative valid-
ity between genders is another important prop-
erty of GAD-7. Also, as could be hypothesized,
the histogram of the distribution of the GAD-7
scores was positively skewed, which is an ex-
pected distribution when dealing with psycho-
pathological symptoms in community samples,
especially when the prevalence rates of GAD
in community samples are considered (DSM-
5; American Psychiatric Association, 2013).

Our findings from the item parameters anal-
yses showed that items 7 (“feeling afraid as if
something awful might happen”) and 5 (“being
so restless that it is hard to sit still”) were the
most severe. To endorse such description in their
self-report, individuals are therefore expected to
present a relatively high level of the generalized
anxiety latent trait. This suggests that these items
may be the best ones in the GAD-7 questionnaire
for differentiating subjects with high levels of
the GAD latent trait. The first item in the scale
(“feeling nervous, anxious or on edge”), on the
other hand, presented a quite low severity es-
timate. This suggests that this item might be a
good candidate for differentiating GAD patients
from subjects without anxiety problems. This

could be discussed based on the description of
these items. The items 5 and 7 describe sensa-
tions that are considered specifically to GAD
diagnosis (DSM-5; American Psychiatric As-
sociation, 2013), while item 1 describe a sensa-
tion that fits in every anxiety disorder or even in
non-clinical descriptions of stressful situations.
Therefore, the high specificity demonstrated in
items 5 and 7 of this paper endorses that the Bra-
zilian-Portuguese version of GAD-7 is useful for
screen GAD in community samples.

Future research focusing on the psycho-
metric properties of the Brazilian-Portuguese
version of the GAD-7 should investigate fur-
ther psychometric properties of the instrument
such as convergent and divergent validity, test-
retest reliability, and discriminative validity for
clinical samples. Studies testing these proper-
ties could account for some of the limitations of
the present study, such as the fact that we did
not have clinical data to assess the utility of the
GAD-7 measure for helping in diagnostic proce-
dures and sensitivity to treatment response.

In conclusion, our results suggest that the
GAD-7 is a reliable instrument to assess GAD
symptoms in Brazilian samples as a unidimen-
sional measure. The Brazilian-Portuguese ver-
sion of the GAD-7 is very similar to the origi-
nal version of the instrument, which encourages
cross-cultural studies to use this questionnaire.
Nonetheless, researchers and clinicians that use
the GAD-7 questionnaire to assess GAD symp-
toms in their practice should be aware of the
specificities of the items in the scale, such as the
different severity levels of each item.
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