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PSYCHOMETRIC EVIDENCE OF THE 7-ITEM GENERALIZED ANXIETY
DISORDER QUESTIONNAIRE IN BRAZIL



10

11

12

13

14

15

16

17

18

19

20
21
22
23
24
25
26
27
28
29
30
31

Abstract. Generalized Anxiety Disorder (GAD) is one of the most prevalent and
impairing psychological disorders. GAD is defined as a persistent and excessive worry
associated with physical and psychological symptoms. Despite the potentially severe
nature of GAD, it has been estimated that nearly half of patients live with the symptoms
for about two years before being appropriately diagnosed and treated. To allow early
identification of this disorder, valid and reliable measures for the screening of GAD are
essential. Therefore, the present study aimed to gather psychometric evidence of the 7-
Item Generalized Anxiety Disorder Questionnaire (GAD-7) in Brazil (N = 746). The
findings suggested a stable one-factor structure (CFI =.99; TLI =.99; RMSEA = .05)
that is likely to be replicated (H-Latent = .92; H-Observed = .86) and have excellent
reliability (m = .91; CR = .91). Furthermore, the GAD-7 correlated positively with the
DASS-21 stress (r =.73), depression (r = .53), and anxiety (r = .60) factors, along with
the Groningen Sleep Quality Scale (r = .45) and the personality trait of neuroticism (r =
.49), supporting its convergent validity. Finally, the GAD-7 is able to differentiate
between participants with mild, moderate and severe level of anxiety. Taken together,
the present findings indicate that the GAD-7 is a suitable psychometric measure to
assess generalized anxiety disorder in Brazil.

Keywords: Generalized anxiety disorder; mental health; GAD-7; psychometrics;

validity.
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Introduction

Generalized Anxiety Disorder (GAD) is one of the most impairing
psychological disorders and is highly prevalent among patients accessing primary health
care (Baldwin et al., 2012; Plummer et al., 2015). GAD is defined as a chronic,
multifocal and excessive worry that is difficult to control along with dysfunctional
physical and psychological symptoms (Stein & Sareen, 2015). Anxiety disorders affect
millions of people around the world, particularly those from developing countries such
as Brazil, which has the highest prevalence of anxiety disorders (World Health
Organization, 2017). However, most studies on GAD are limited to WEIRD (Western,
Educated, Industrialised, Rich, and Developed) countries with similar cultural values
(Ruscio et al., 2017). Studies on the nature and prevalence of GAD across different
cultural contexts (non-WEIRD countries) are necessary. To this aim, ensuring that
suitable instruments are available to measure GAD in developing countries, such as
Brazil, is pivotal.
Generalized Anxiety Disorder

Although GAD is one of the most common anxiety disorders, almost half of
patients live with the symptoms for around two years before being diagnosed and
undertaking proper treatment (Baldwin et al., 2012) when they do finally seek help.
Specifically, the prevalence of GAD varied between 0.1% (Czech Republic) and 2.1%
(Hungary; Lieb et al., 2005) in Europe, whereas its prevalence is around 5.3% in China
(Yuetal., 2018) and 2.6% in Canada (Watterson et al., 2017). In Brazil,
epidemiological data have shown that the point prevalence of GAD is about 10.2%
(Mangolini et al., 2019). However, only 22.8% of individuals with GAD seek

specialised healthcare (Wang et al., 2017). These findings are concerning, especially
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because GAD has been found to be a risk factor for cardiovascular conditions (Kempt et
al., 2015; Santos et al., 2015). Furthermore, GAD is often comorbid with other disorders
such as depression and dysthymia, such that the risk of suicide is up to six times higher
among people suffering with GAD and comorbidities (VVasconcelos et al., 2015).

Despite the alarming prevalence of GAD in Brazil, most studies about this
disorder are carried out in rich and industrialised countries (Ruscio et al., 2017). Given
the low socioeconomic conditions and precarious healthcare systems in developing
countries, examining conditions such as GAD in these countries is essential. To do this,
reliable assessment instruments to measure GAD are necessary, which would enable its
early identification (Ahn et al., 2019) as well as assessment of the effectiveness of both
psychotherapeutic and pharmacological interventions for GAD (Garcia-Campayo et al.,
2010).
7-1tem Generalized Anxiety Disorder Questionnaire

Among the instruments available in the literature to assess GAD, the 7-item
Generalized Anxiety Disorder Questionnaire (GAD-7) is widely used and sensitive to
the detection and changes that occur during the treatment of GAD (Toussaint et al.,
2020), having been recommended for clinical use in comparison to other instruments
(Dear et al., 2011). The GAD-7 was proposed by Spitzer et al. (2006) from a set of 13
initial items, of which nine reflected the diagnostic criteria for GAD as listed in the
DSM-1V and four items were selected from a review of existing instruments to assess
anxiety. The final version of the GAD-7 encompassed seven items that loaded on one
single factor. These items were selected due to their high correlations with the initial 13-
item general factor.

Because the GAD-7 is a short instrument, easily administered and useful for

epidemiological studies, particularly in situations in which time for data collection is
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limited (Garcia-Campayo et al., 2010), the GAD-7 has been adapted to different
populations and contexts. For example, this instrument is suitable for measuring GAD
in cancer patients (Esser et al., 2018), patients with epilepsy (Seo et al., 2014) and in
patients of primary care centres (Mundz-Navarro et al., 2017). The GAD-7 has also
been employed to assess GAD in different age groups, from adolescents (Mossman et
al., 2017) to elderly individuals (Vasiliadis et al., 2015). Moreover, the popularity of the
GAD-7 is confirmed by studies that gather evidence of its psychometric suitability in
several countries, such as Germany (Hinz et al., 2017), South Korea (Ahn et al., 2019),
Spain (Garcia-Campayo et al., 2010), and Portugal (Sousa et al., 2015).
The present study

Although the GAD-7 has been used globally, few studies have explored its
psychometric properties in Brazil. For example, Bergerot et al. (2014) demonstrated the
convergent and discriminant validity, and the reliability of the GAD-7 in Brazil,
recommending its use for the screening of GAD among cancer patients. In turn, Moreno
et al. (2016) found support for the one-factor structure of the GAD-7 in Brazil,
demonstrated its measurement invariance across genders, and explored the parameters
of the individual items via Item Response Theory. Notwithstanding the promising initial
findings, new studies are desirable as the validation of instruments should be understood
as a periodic and continuous process, aiming at accumulating evidence from multiple
sources (Ambiel & Carvalho, 2017), especially when the instrument holds clinical
applicability (e.g. screening, testing the effectiveness of psychotherapy).

Therefore, the present study aims to expand the evidence of validity and
reliability of the GAD-7 in Brazil. Specifically, we aimed to gather evidence of validity
based on the GAD-7 internal structure (Exploratory Factory Analysis — EFA), its

association with external variables (e.g. neuroticism, depression, sleep quality) and
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reliability (McDonald’s omega and composite reliability). We also explored whether the
items of the GAD-7 are able to differentiate between individuals with mild, moderate,
and severe level of anxiety.
Method

Participants and procedure

A total of 746 respondents participated in this study, with an age range from 18
to 72 years (Mage = 23.75; DPage = 8.21; 70.2% were women). Most respondents
reported to be undergraduates (53.8%), single (80.3%), and from middle-class
backgrounds (46.8%). Out of the total number of respondents, 252 completed the
Depression Anxiety Stress Scale-21, the Ten-Item Personality Inventory, and the
Groningen Sleep Quality Questionnaire. Data collection was done online and the link of
the questionnaire was shared on social media (e.g. WhatsApp, Instagram, Facebook),
using the snowball sampling method. Prior to participating in the study, all respondents
were required to read and electronically agree to the Participant Consent Form.
Participants were also previously informed of the aims and the voluntary and
anonymous nature of their participation as well as the low risk involved in the study.
Measures

7-1tem Generalized Anxiety Disorder Questionnaire (Spitzer et al., 2006). This
instrument has been translated to Portuguese by Pfizer (Copyright © 2005 Pfizer Inc.,
New York, NY), with evidence of validity in Brazil gathered by the Mapi Research
Institute (2006). Participants are instructed to indicate to what extent (0 — Not at all; 3 —
Nearly every day), in the past two weeks, they were bothered by symptoms of anxiety,
such as “Feeling afraid as if something awful might happen” and “Being so restless that

it's hard to sit still”.
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Depression Anxiety and Stress Scale — Short Form (DASS-21; Lovibond &
Lovibond, 1995). This instrument consists of 21 items that assess symptoms of anxiety,
depression, and stress in clinical and non-clinical populations, and it was adapted to
Brazil by Vignola and Tucci (2014). Participants are instructed to indicate the frequency
with which each symptom happened in the past week (0 — It did not happen to me this
week; 3 — It happened to me most of the time this week), such as “I was aware of the
dryness in my mouth” (anxiety; o = .87), “I couldn’t seem to experience any positive
feelings at all” (depression; ® = .89), and “I found it difficult to relax” (stress; = .88).

Groningen Sleep Quality Questionnaire (Mulder-Hajonides et al., 1984). This is
a 15-item questionnaire that evaluates sleep quality in the past night. Participants are
instructed to use a dichotomous scale of response (yes or no) to answer items such as “I
woke up several times last night” and “I got up in the middle of the night”. This
measure has yet to be adapted to Brazil. For the purposes of the current study, the items
were translated to Portuguese through the backtranslation procedure. The one-factor
structure was also tested, which showed acceptable indexes (DWLS; CFI = .95; TLI =
.94; RMSEA = .095; SRMR = .087) and an adequate reliability index (o = .89).

Ten-Item Personality Inventory (Gosling, Rentfrow, & Swann Jr., 2003). This
instrument measures the Big-Five personality dimensions. In this research, we used the
validated Brazilian version (Pimentel et al., 2014). To complete the items, participants
need to consider the following sentence ‘I see myself as someone...” to indicate their
level of agreement (1- Completely disagree; 7- Completely agree) with items such as
“extroverted, enthusiastic” (extraversion, inter-item correlations r = .32, p < .01),
“sympathetic, warm” (agreeableness, inter-item correlation r = .11, p <.05),
“dependable, self-disciplined” (conscientiousness, inter-item correlation r = .27, p <

.01), “anxious, easily upset” (neuroticism, inter-item correlation r = .34, p <.01), and
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“open to new experiences, complex” (openness to experience, inter-item correlation r =
.10, p <.05).
Data Analysis

The data analysis was carried out on Factor (Lorenzo-Seva & Ferrando, 2006)
and SPSS. With the former, Exploratory Factor Analysis was carried out to determine
the dimensionality of the GAD-7. Due to the ordinal nature of this measure, the analysis
used a polychoric correlations matrix, adopting the method of extraction Robust
Diagonally Weighted Least Squares (RDWLS; Asparouhov & Muthen, 2010). The
decision regarding the number of factors to be extracted was based on the Hull method
(Lorenzo-Seva, Timmerman, & Kiers, 2011). The goodness of fit of the model to the
data was evaluated considering the following indicators (acceptable parameters are
provided in brackets; Brown, 2006; Kline, 2015): Root Mean Square Error of
Approximation (RMSEA < .08), Comparative Fit Index (CFI > .95) and Tucker-Lewis
Index (TLI > .95). To reinforce the structure of the instrument, we referred to the
following criteria of unidimensionality (values that support unidimensionality are
provided in brackets; Ferrando & Lorenzo-Seva, 2018): Unidimensional Congruence
(UniCo > .95), Explained Common Variance (ECV > .85) and Mean of Item Residual
Absolute Loadings (MIREAL < .30). Finally, the stability of the factor structure was
evaluated considering the H-index, such that values above .80 suggest a well-defined
latent variable and likely replication of the factor structure in future studies (Ferrando &
Lorenzo-Seva, 2018). SPSS was employed to calculate descriptive statistics (e.g., mean,
standard deviation), and correlation analysis to test convergent validity of the GAD-7
(Spearman’s rho) and mean comparison analysis to examine the discrimination power
of the items (Mann-Whitney U test).

Results
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Validity evidence based on internal structure

The result of Bartlett’s Test of Sphericity (2988.4, df =21, p < .001) and
Kaiser-Meyer-Olkin = .92, verified that the polychoric matrix of the items was
factorable. The Hull method indicated that the one-factor solution best fits the data
(RMSEA = .05; TLI =.99, and CFI = .99). This decision was endorsed by the following
unidimensionality indexes (Ferrando & Lorenzo-Seva, 2018): Unidimensional
Congruence (UniCo =.99), Explained Common Variance (ECV = .93) and Mean of
Item Residual Absolute Loadings (MIREAL = .16). Table 1 displays the factor loadings
for the items, the replicability indices of the factor solution (H-index; Ferrando &
Lorenzo-Seva, 2018), and coefficients of internal consistency for the GAD-7.

[TABLE 1 AROUND HERE]

The general factor yielded an eigenvalue of 4.11, explaining 64% of total
variance. All items were satisfactorily associated with the general factor (factor loadings
> |.30|) with factors loadings ranging from .66 [Item 5. Being so restless that it's hard to
sit still] to .83 (Item 2. Not being able to stop or control worrying; Item 4. Trouble
relaxing). The index of composite reliability (.91) and the McDonald’s omega were
appropriate (o = .91), suggesting that the factor solution is well-defined and likely to be
replicated in new studies (H-latent = .92 e H-Observed = .86).

Validity evidence based on associations with external variables

Additional evidence of validity was gathered by correlating the GAD-7 with
external variables. The total score of the GAD-7 correlated with stress (r = .73; p <
.001), depression (r = .53; p < .001), anxiety (r = .60; p < .001) and low sleep quality
(r = .45; p < .001) in the expected direction. Regarding the associations with the Big-
Five, the most consistent association was with neuroticism (r = .49; p <.001).

The findings are summarised in Table 2.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

[TABLE 2 AROUND HERE]

Discriminative power of the GAD-7 items

Given that the general score of the GAD-7 ranges from 0 to 21; 0 to 9 mild
anxiety and 10 to 21 moderate and severe (Bergerot et al., 2014), we created two
criterion groups (inferior and superior), that had the median of each item compared
through the Mann-Whitney U test (Table 3). Specifically, all items were able to
discriminate participants between groups, such that item 3 was the most discriminative
item (U =16178.5; z = -18.882), whereas item 5 was the least discriminative one (U
=27394.0; z = -15.482).

[TABLE 3 AROUND HERE]
Discussion

The present study sought to provide new psychometric evidence for the GAD-7
(Spitzer et al., 2006) in Brazil, gathering evidence of validity based on internal structure
and associations with other variables (e.g. sleep quality, neuroticism), along with
evidence of its reliability and discriminant ability. In the present study, we confirmed
the one-factor solution of the GAD-7 in Brazil, with adjustment indexes that attest to the
quality of this model (Brown, 2006; Kline, 2015), its likely replicability in future
studies, and items with excellent factor loadings (Pasquali, 2012). The current findings
on the one-factor structure of the GAD-7 confirmed previous studies across different
countries (e.g., Germany, Spain, Portugal), and indicated that the seven items of the
GAD-7 satisfactorily represent the latent construct of generalized anxiety disorder
(Garcia-Campayo et al., 2010; Hinz et al., 2017; Sousa et al., 2015).

It is important to highlight that the one-factor structure of the GAD-7 has been
tested in Brazil previously through Confirmatory Factory Analysis (Moreno et al.,

2016). In the current study, however, we applied Exploratory Factor Analysis (EFA),

10
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which is a basic requirement for the validation of an instrument, particularly when there
is sparse psychometric evidence on the instrument in the new context (Damasio, 2012),
such as in Brazil. This is even more important when alternative factor structures have
been proposed in the literature (Beard & Bjorgvinsson, 2014; Doi, Ito, Takebayashi,
Muramatsu, & Horikoshi, 2018). Furthermore, the indexes of internal consistency
(McDonald’s omega and composite reliability) confirm that the GAD-7 provides an
accurate measure of the latent trait (Valentini & Damasio, 2016).

We also observed correlations between the GAD-7 and external variables in the
expected direction, confirming its convergent validity. The GAD-7 correlated with the
anxiety and stress factors of the DASS-21 in line with previous studies. For instance,
considering a psychiatric sample, Kertz et al. (2013) found relations between the total
score of GAD-7 and those factors of DASS above .70. In turn, in a South Korean
undergraduate sample, Lee and Kim (2019) found correlations above .60 between those
variables. In turn, the comorbidity between GAD and depression has consistently been
observed in the literature (Schoevers, Deeg, van Tilburg, & Beekman, 2005), which was
confirmed in this study by the correlations found between the GAD-7 and the
depression factor of the DASS-21. Individuals suffering from GAD also tend to
experience sleep disturbances (American Psychiatric Association, 2013), and are two
times more likely to develop sleep disturbances (Marcks et al., 2010). Moreover, GAD
is the strongest predictor of insomnia among different anxiety disorders (Alvaro,
Roberts, & Harris, 2014), which was corroborated by the positive association found
between GAD-7 and poor sleep quality in the current study.

We also observed that the GAD-7 correlated positively with neuroticism. In
previous studies, individuals high on neuroticism also showed higher scores on GAD-7

in comparison with those low on neuroticism (Koh et al., 2015). Anxiety as measured
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by the GAD-7 has also been found to mediate the association between neuroticism and
suicidal ideation (Duan et al., 2019). Such findings demonstrate the public health
significance of neuroticism (Lahey, 2009), one of the main predictors of internalising
problems (Widiger & Oltmanns, 2017), which increases the risk for the development,
maintenance, and aggravation of GAD (Bourgeois & Brown, 2015; Merino et al., 2016).
In turn, consistent with previous literature (Akram et al., 2019), negative but weak
correlations were observed between the GAD-7 and both agreeableness and
conscientiousness, suggesting that these traits may promote better coping strategies with
anxiety.

The items of the GAD-7 can also discriminate between participants with mild,
moderate and severe level of anxiety. Such findings add to previous evidence showing
that patients with GAD symptoms reported higher scores on the GAD-7 than
individuals without the diagnosis (Donker et al., 2011). Additionally, evidence from the
IRT analysis suggests that this instrument is able to discriminate between participants
along the evaluated latent trait (Moreno et al., 2016).

Limitations, Future Studies, and Final Considerations

Notwithstanding the results reinforcing the psychometric quality of the GAD-7,
this study is not without limitations. Although we used a relatively large sample, the
sample is non-probabilistic, which prevents generalisability beyond the current study.
Therefore, future studies in Brazil testing the psychometric suitability of the GAD-7
should consider more diverse groups by age, educational level, and social class. Future
studies testing the parameters of the GAD-7 in clinical samples with a diagnosis of
GAD are required, which has not been done in Brazil yet. However, it is important to
highlight that 43.2% of our sample presented scores equal to or higher than 10. In

screening settings, such scores suggest that a more in-depth assessment or a referral to a
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mental health care professional is necessary. A recent meta-analysis found that 83% of
patients with GAD presented scores higher than 8, whereas 84% of individuals without
a diagnosis presented scores lower than this cut-off point (Plummer et al., 2016).
Despite the discussed limitations, the current study provided new psychometric
evidence for the GAD-7, which is a short, easily administered, valid and accurate
instrument to measure generalized anxiety disorder in Brazil. Therefore, this scale is a
useful alternative for screening for GAD, which despite being one of the most common
anxiety disorders, is often not detected or treated (Donker et al., 2011), resulting in

more suffering for patients and aggravating their clinical condition.
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Appendix. Items in Brazilian-Portuguese and English.

1.

2.

Sentir-se nervoso(a), ansioso(a) ou muito tenso(a). (Feeling nervous, anxious or
on edge).

Né&o ser capaz de impedir ou de controlar as preocupacdes. (Not being able to
stop or control worrying).

Preocupar-se muito com diversas coisas. (Worrying too much about different
things).

Dificuldade para relaxar. (Trouble relaxing).

Ficar tdo agitado(a) que se torna dificil permanecer sentado(a). (Being so restless
that it is hard to sit still).

Ficar facilmente aborrecido(a) ou irritado(a). (Becoming easily annoyed or
irritable).

Sentir medo como se algo horrivel fosse acontecer. (Feeling afraid as if
something awful might happen).
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Table 1.
Factor structure of the GAD-7

Factor
Items
Loadings

Feeling nervous, anxious, or on edge 81
Not being able to stop or control worrying .82
Worrying too much about different things 81
Trouble relaxing .82
Being so restless that it's hard to sit still .65
Becoming easily annoyed or irritable 12
Feeling afraid as if something awful might happen 71
Ordinal McDonald’s omega 91
Composite reliability 91
H-Latent .92
H-Observed .86
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1 Table2.

2  Correlations of the GAD-7 with the DASS-21, the Groningen Sleep Quality Scale and

3  theTIPI
1 2 3 4 5 6 7 8 9
1. GAD-7
2.S5-DASS  .73**
3. D-DASS  .53** 65**
4. A-DASS  .60** 68** .60**
5.8Q A5** A447%* A1+ A9**
6. EX -.01 .02 -.12* -11* -.06
7. AG -.12* -15**  -.07 -.03 -.03 .03
8.CO -.14* -22%*%  -32**  -18**  -15**  -08 .004
9.NE A49** 55** 38** A2%* 34 .03 -31**F - 23%*
10. OP -.04 -.10 -16**  -.09 -.07 38** A1* A1* -.12*

4 Note: *p<.05, **p <.01. GAD-7 = Total score of the GAD-7; S-DASS = Total score of

5 the DASS-21 stress factor; D-DASS = Total score of the DASS-21 depression factor; A-

6 DASS = Total score of the DASS-21 anxiety factor; SQ = Total score of the Groningen

7 Sleep Quality Scale; EX = Extroversion; AM = Agreeableness; CO = Conscientiousness;

8 NE = Neuroticism; OP = Openness.
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1 Table3.
2  Discriminant power of the GAD-7 items

Criterion groups

Items Inferior Superior Mann-Whitney U test
Md Md z p

Item 1 253.85 529.34 17871.0 -18.510 <.001
Item 2 258.40 52341 19793.0 -17.559 <.001
Item 3 249.84 534.57 16178.5 -18.882 <.001
Item 4 250.64 533.52 16516.5 -18.660 <.001
Iltem 5 276.41 499.95 27394.0 -15.482 <.001
Item 6 260.46 520.73 20661.5 -17.122  <.001
Item 7 264.56 515.39 22390.5 -16.670 <.001
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