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Abstract

The psychometric properties of the Portuguese version of the trait
form of the State-Trait Anxiety Inventory (STAI-T) and its relation to
the Beck Depression Inventory (BDI) were evaluated in a large
Brazilian college student sample containing 845 women and 235 men.
STAI-T scores tended to be higher for women, singles, those who
work, and subjects under 30 years. Factor analysis of the STAI-T for
total sample and by gender yielded two factors: the first representing
a mood dimension and the second being related to worrying or
cognitive aspects of anxiety. In order to study the relation between
anxiety and depression measures, factor analysis of the combination
of the 21 BDI items and the 20 STAI-T items was also carried out. The
analysis resulted in two factors that were analyzed according to the
tripartite model of anxiety and depression. Most of the BDI items
(measuring positive affectivity and nonspecific symptoms of depres-
sion) were loaded on the first factor and four STAI-T items that
measure positive affectivity. The remaining STAI-T items, all of them
measuring negative affect, remained in the second factor. Thus, factor
1 represents a depression dimension and factor 2 measures a mood-
worrying dimension. The findings of this study suggest that, although
widely used as an anxiety scale, the STAI-T in fact measures mainly a
general negative affect.
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Introduction

The State-Trait Anxiety Inventory (STAI;
1) is probably among the most widely used
self-report measures of anxiety in clinical
and research settings (2). Spielberger (1)
developed the STAI as a self-report scale

measuring two separable components: state
anxiety, which refers to a transitory emo-
tional state characterized by subjective feel-
ings of tension that may vary in intensity
over time, and trait anxiety, which refers to a
relatively stable disposition to respond to
stress with anxiety and a tendency to perceive
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a wider range of situations as threatening.
The profiles of the Portuguese versions

of the Beck Depression Inventory (BDI) (3)
and STAI and the validity of these question-
naires have been recently assessed in differ-
ent Brazilian patient and college student
populations (4-6). The results of these stud-
ies supported the construct validity of the
Portuguese version of both instruments.

The distinction between state and trait
anxiety has been consistently shown in the
literature by the factor analysis studies of
STAI (e.g., 7-9). However, little attention
has been given to the factor structure of each
individual state and trait scale.

The objective of the present study was to
investigate additional psychometric proper-
ties, such as factorial analysis, of the Portu-
guese version of the trait form of the STAI
(STAI-T), considering gender differences,
in a larger nonclinical sample. The STAI-T
was used because it is a more stable measure
than the state form, and unchangeable under
different conditions (1). In addition, STAI-T
scores were correlated with those of the BDI
scale due to the strong relation between meas-
ures of depression and anxiety (e.g., 10).
Also, a factor analysis was carried out on the
combination of the BDI and STAI-T items.

Material and Methods

Subjects and procedure

Subjects were 1,080 Brazilian college
students (845 women, 235 men; mean age
24.1 years, SD = 6.4 year) from the city of
São Paulo, the majority attending evening
courses. Subjects were asked to voluntarily
answer a set of questionnaires in their class-
rooms at the beginning of their regular
classes. We selected academic courses with
a predominance of women and oversampled
them, since the present study was associated
with another one designed to assess physical
and psychological symptoms during the last
menstrual cycle.

Instruments

STAI. The Portuguese version of the
STAI-T (1) was validated by Biaggio and
Natalício (11). Subjects were classified as
high and low on trait anxiety, using the group
mean ± 1 SD, respectively.

BDI. The Portuguese version of the 21
items of the revised form of the BDI (12,13)
was used. The scale consists of items includ-
ing symptoms and attitudes with intensities
ranging from neutral to a maximum level of
severity, ranked from 0 to 3. We adopted the
cut-off scores proposed by Kendall et al.
(14) for nonclinical populations, i.e., scores
higher than 15 as detecting dysphoria, and
scores over 20 as indicative of depression

Statistical analysis

Comparison by sociodemographic char-
acteristics was performed through F tests
followed by the Tukey t-test. The internal
consistency for the STAI-T was calculated
by Cronbach�s alpha coefficient (15). Item-
total correlations were evaluated in order to
identify which items were more associated
with the STAI-T total score. Individual item
means were compared by the Student t-test
with Bonferroni adjustments of P = 0.05 for
the 20 comparisons in order to protect for
familywise error rate (individual significant
values, P<0.003).

Multiple regression analysis was per-
formed to relate STAI-T total score to sex,
age and professional activity. STAI-T data
were transformed into their fifth roots to
minimize the effects of the departure from
the assumptions of normality and homosce-
dasticity of the model�s errors.

Spearman correlation coefficients were
calculated for the comparison of BDI and
STAI-T scores.

Principal component analysis with vari-
max rotation was performed to assess the
factor structure of the STAI-T for the total
sample and by gender (16). The same proce-
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dure was applied to the combination of the
41 items of the BDI and STAI-T scales.

Results

STAI-T scores according to sociodemo-
graphic characteristics are given in Table 1.
Differences by gender were significant, with
women scoring higher than men (P<0.01).
Subjects under 30 years had significantly
higher scores than the other age groups
(P<0.05). Singles had higher STAI-T scores
than married subjects (P<0.05). Internal con-
sistency estimated as coefficient alpha was
0.89 for the total sample. Subgroups accord-
ing to demographic characteristics showed
similar coefficients.

Mean STAI-T total scores for subgroups
according to the cut-off scores using the
group mean ± 1 SD were: <33: 28.6 ± 2.9
(15.9%), 33-49: 40.5 ± 5.4 (55.3%), and
>49: 56.7 ± 6.1 (28.8%).

Multiple regression analysis showed that
gender (0 if male, 1 if female), work (0 if no,
1 if yes) and age were statistically significant
(P = 0.017, P = 0.086, and P<0.001, respec-
tively) (r2 = 0.02). STAI-T scores tended to
be higher for women, for those who work
and for younger subjects. The final model of
multiple regression analysis was: 5 STAI  =
2.162 - 0.019 sex + 0.013 work - 0.002 age.

Table 2 shows STAI-T individual item
mean scores and SD and the item-total corre-
lations for total sample and by gender.
Women had significantly higher scores than
men on items 3, 7, 12 and 20, while men had
higher scores than women on item 10, ac-
cording to Student t-test with Bonferroni
adjustment. When means according to sex
were compared without Bonferroni adjust-
ment women had higher scores than men in
nine other items: 2, 6, 9, 11-13, 17-19.

On the basis of factor analysis, the first
unrotated factor accounted for 34.2% of the
variance. The second factor accounted for
an additional variability of 8.5%. A small
contribution to the STAI-T structure was

made by each of the remaining factors. Con-
sidering loading greater than 0.40, principal
component analysis with varimax rotation
suggests that the two STAI-T factors that
could be extracted are related to the follow-
ing items: factor 1: items 1, 2, 4, 6-8, 10, 13,
15, 16 and 19; factor 2: items 5, 9, 11, 12, 14,
17, 18 and 20.

Cronbach�s alpha coefficients for the sub-
scales based on the items related to factors 1
and 2 were 0.84 and 0.81, respectively. Sub-
scale 1 represents predominantly the mood
dimension, while subscale 2 represents the
worrying dimension (Table 3).

Also two factors were extracted from the
factor analysis for the women sub-sample.
The first unrotated factor accounted for
33.0% of the variance and the second factor
accounted for an additional variability of
8.5%. Principal component analysis with
varimax rotation suggested that the two STAI-
T factors that could be extracted were related
to the following items: factor 1: items 1-4, 6-
8, 10, 13, 15, 16, 19; factor 2: items 5, 8, 9,
11, 12, 14, 17, 18, 20.

Table 1 - State-Trait Anxiety Inventory (trait form) (STAI-T) mean
scores and standard deviation (SD) and a coefficients according
to sociodemographic characteristics (N = 1,080).

*P<0.01 and **P<0.001 for comparisons made among roll cat-
egories (F test followed by Tukey t-test).

Sociodemographic % STAI-T
characteristics

Mean SD a

Age (years)
<30 87.3 43.8** 10.7 0.89
31-45 11.2 40.2 11.5 0.92
>45 1.5 37.5 9.7 0.87

Marital status
single 85.0 43.8** 10.8 0.89
married 13.2 40.1 10.7 0.89
other 1.8 39.4 11.7 0.94

Gender
male 22.1 41.6 11.5 0.91
female 77.9 43.7* 10.7 0.89

Professional occupation
yes 74.2 43.3 11.0 0.89
no 25.8 42.9 10.7 0.89

Total 43.4 10.8 0.89
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Table 2 - State-Trait Anxiety Inventory (trait form) mean scores and standard deviations (SD) for individual
items and item-total correlations for total sample and by gender.

Means and SD were calculated considering only inventories without missing values. *P<0.05 significantly
different from men’s mean (Student t-test considering Bonferroni adjustment).

Item Males Females Total Item-total correlation

Mean SD Mean SD Mean SD Male Female Total

1 1.90 0.87 1.81 0.81 1.84 0.82 0.64 0.49 0.52
2 2.06 0.89 2.22 0.86 2.19 0.87 0.45 0.38 0.40
3 1.53 0.67 1.97* 0.78 1.87 0.77 0.40 0.49 0.47
4 1.98 1.04 1.93 1.03 1.94 1.04 0.50 0.51 0.50
5 1.95 0.98 1.88 0.96 1.91 0.96 0.52 0.45 0.46
6 2.60 0.99 2.76 0.97 2.74 0.98 0.52 0.34 0.39
7 2.26 1.00 2.48* 0.94 2.44 0.95 0.66 0.55 0.58
8 1.89 0.91 1.93 0.90 1.93 0.90 0.46 0.55 0.52
9 2.00 0.99 2.19 1.04 2.15 1.04 0.40 0.49 0.47

10 2.18 1.00 1.91* 0.91 1.97 0.93 0.69 0.56 0.57
11 2.44 0.98 2.63 1.00 2.60 0.99 0.57 0.54 0.55
12 1.83 0.90 2.05* 0.95 2.00 0.94 0.57 0.51 0.53
13 2.23 0.93 2.40 0.96 2.37 0.95 0.73 0.59 0.62
14 2.26 1.07 2.29 1.04 2.29 1.05 0.28 0.20 0.22
15 1.84 0.86 1.96 0.84 1.94 0.84 0.67 0.63 0.64
16 2.36 1.02 2.23 0.94 2.27 0.95 0.73 0.62 0.64
17 2.00 0.91 2.18 0.94 2.15 0.94 0.43 0.52 0.50
18 1.89 0.93 2.10 1.00 2.06 0.99 0.63 0.60 0.61
19 2.15 1.00 2.31 0.95 2.28 0.97 0.64 0.53 0.56
20 2.26 0.98 2.49* 0.95 2.46 0.96 0.61 0.50 0.53
Total 41.86 11.59 43.84 10.57 43.39 10.83

Table 3 - State-Trait Anxiety Inventory (trait form) item factor loadings after varimax rotation for the total
sample and according to sex.

Only loadings above 0.40 (bold) were considered to significantly contribute to a factor.

Item Total sample Women Men

Factor 1 Factor 2 Factor 1 Factor 2 Factor 1 Factor 2

1. Feel pleasant 0.76 0.01 0.72 0.03 0.84 -0.05
2. Tire quickly 0.40 0.23 0.40 0.20 0.45 0.22
3. Crying 0.38 0.38 0.42 0.38 0.42 0.17
4. Happy as others 0.48 0.31 0.48 0.33 0.50 0.24
5. Can’t make up mind 0.30 0.44 0.23 0.50 0.47 0.33
6. Feel rested 0.47 0.13 0.46 0.09 0.58 0.16
7. Calm, cool, and collected 0.63 0.24 0.64 0.20 0.68 0.26
8. Difficulties piling up 0.42 0.40 0.42 0.44 0.43 0.28
9. Worry too much 0.10 0.71 0.12 0.70 0.10 0.72

10. Happy 0.80 0.04 0.79 0.05 0.81 0.11
11. Take things hard 0.22 0.69 0.21 0.68 0.32 0.66

12. Lack self-confidence 0.35 0.49 0.33 0.49 0.48 0.41

13. Feel secure 0.60 0.34 0.57 0.33 0.73 0.31
14. Avoid crises or difficulty -0.01 0.42 -0.05 0.42 0.06 0.52

15. Feel blue 0.66 0.31 0.63 0.33 0.75 0.16
16. Content 0.78 0.16 0.78 0.16 0.79 0.21
17. Unimportant thoughts bother 0.13 0.71 0.16 0.70 0.11 0.75

18. Take disappointments keenly 0.35 0.62 0.31 0.65 0.55 0.42

19. Steady person 0.63 0.23 0.60 0.23 0.74 0.14
20. Tension or turmoil 0.27 0.59 0.24 0.58 0.44 0.55
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Cronbach�s alpha coefficients for the sub-
scales based on the items related to factors 1
and 2 were 0.86 and 0.80, respectively. Fac-
tor 1 represents predominantly the mood
dimension and factor 2 represents the worry-
ing dimension (Table 3).

According to the factor analysis for the
men�s sub-sample, the first unrotated factor
accounted for 38.6% of the variance and the
second factor accounted for an additional
variability of 8.2%. Principal component
analysis with varimax rotation suggested that
the two STAI-T factors that could be extract-
ed were related to the following items: factor
1: items 1-8, 10, 12, 13, 15, 16, 18-20; factor
2: items 9, 11, 12, 14, 17, 18, 20.

Cronbach�s alpha coefficients for the sub-
scales based on the items related to factors 1
and 2 were 0.91 and 0.78, respectively. Fac-
tor 1 represents the mood-insecurity dimen-
sion, while factor 2 represents the worrying
dimension (Table 3).

Scores on the BDI and STAI-T were
significantly correlated (r = 0.66, P<0.001).
Correlation between subgroup scores on each
test reached significance between low BDI
scores (0-15) and low scores on the STAI-T
(20-33) (r = 0.23; P = 0.002), low BDI scores
and medium scores on the STAI-T (34-49) (r
= 0.23; P<0.001), medium BDI scores (16-
20) with high scores on the STAI-T (>49) (r
= 0.17; P = 0.01), high scores on the BDI
(³21) and high scores on the STAI-T (r =
0.35; P<0.001).

Table 4 shows the factor analysis for the
combination of the 41 items of the BDI and
STAI-T scales. Two factors were extracted
from this factor analysis. The first unrotated
factor accounted for 26.0% of the variance
and the second accounted for an additional
variability of 5.5%. A small contribution to
the STAI-T structure was made by each of
the remaining factors. Principal component
analysis with varimax rotation suggested that
the two factors that could be extracted were
related to the following items: factor 1: BDI
items, 1-10, 12, 13, 15-18 and 20; STAI-T

items, 1, 10, 15 and 16; factor 2: BDI items,
none; STAI-T items, 1, 3-5, 7-13, 15-20.

Cronbach�s alpha coefficients for the sub-
scales based on the items related to factors 1
and 2 were 0.89 in both cases. Factor 1
represents the depression dimension and fac-
tor 2 represents the mood-worrying dimen-
sion (Table 4).

Table 4 - Factor analysis for the combination of the
41 items of the Beck Depression Inventory and
State-Trait Anxiety Inventory (trait form) scales.

Only loadings above 0.40 (bold) were considered
to significantly contribute to a factor.

Factor 1 Factor 2

1. Sadness 0.60 0.19
2. Pessimism 0.61 0.16
3. Sense of failure 0.57 0.31
4. Lack of satisfaction 0.60 0.25
5. Guilty feelings 0.52 0.21
6. Sense of punishment 0.49 0.12
7. Self-dislike 0.55 0.28
8. Self-accusations 0.44 0.28
9. Suicidal wishes 0.56 0.15

10. Crying spells 0.45 0.19
11. Irritability 0.36 0.14
12. Social withdrawal 0.54 0.18
13. Indecisiveness 0.56 0.19
14. Distortion of body image 0.34 0.20
15. Work inhibition 0.59 0.22
16. Sleep disturbance 0.44 0.01
17. Fatigability 0.53 0.13
18. Loss of appetite 0.44 0.07
19. Weight loss 0.19 0.03
20. Somatic preoccupation 0.40 0.06
21. Loss of libido 0.32 0.05

1. Feel pleasant 0.41 0.42

2. Tire quickly 0.30 0.31
3. Crying 0.27 0.46

4. Happy as others 0.29 0.47

5. Can’t make up mind 0.18 0.49

6. Feel rested 0.31 0.30
7. Calm, cool, and collected 0.38 0.49

8. Difficulties piling up 0.29 0.49

9. Worry too much 0.01 0.62

10. Happy 0.42 0.47

11. Take things hard 0.10 0.65

12. Lack self-confidence 0.14 0.59

13. Feel secure 0.25 0.65

14. Avoid crises or difficulty -0.04 0.33
15. Feel blue 0.43 0.57

16. Content 0.40 0.55

17. Unimportant thoughts bother 0.01 0.64

18. Take disappointments keenly 0.21 0.65

19. Steady person 0.30 0.53

20. Tension or turmoil 0.21 0.56
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Discussion

The highest anxiety scores were found
among women, singles, those who work, and
subjects under 30 years. This is in agreement
with other STAI reports (e.g., 17,18). Also,
epidemiological studies have shown higher
anxiety complaints in younger samples com-
pared to older ones (19,20).

Differences by gender, consisting of
higher scores for women than men, are also
in agreement with other studies (e.g., 1,10,
17,21-23). Individual item scores showed a
trend towards higher scores for women in
the majority of individual items, some of
them reaching statistical significance. Item-
total correlations were in the range of 0.40
and 0.60 for most items, with no consistent
difference between men and women.

The reliability of the questionnaire, as-
sessed by Cronbach�s alpha coefficient and
item-total correlation was high, indicating
that the items of the Portuguese version of
the STAI-T are highly homogenous.

In contrast to findings of gender differ-
ences in the expression of depressive symp-
toms in the factor analysis of BDI done on
this sample (6), we found a closely similar
pattern in the distribution of items in the
STAI-T factor analysis for both men and
women. However, in the first factor, men
seemed to combine more items indicative of
insecurity besides mood-related items, than
women.

Our factor analysis of the STAI-T for
total sample and by gender yielded two fac-
tors. The first represented mainly a mood
dimension and the second was closely re-
lated to worrying or cognitive aspects of
anxiety. The finding that most of the vari-
ance of the scale is explained by a factor that
measures a depression dimension was also
reported by Bieling et al. (24). These inves-
tigators found a two-factor solution: 10 out
of their 13 items loading in the first factor
(depression content) and 6 out of their 7
items loading in factor two (anxiety content)

agree with our results. In contrast, different
results were reported by Pasquali et al. (25)
for another Brazilian sample of 3449 indi-
viduals (2266 men). According to a princi-
pal component analysis, they found two com-
ponents, called stress (13 items) and emo-
tional stability (7 items). Their STAI-T first
component was composed of items related
to indecision and worrying, whereas second
component items were related to well-being.
The items associated with these components
were not similar to those obtained in the
present sample. The higher prevalence of
men in Pasquali�s sample (65.7%) and the
stressful situation of data collection (indi-
viduals answered the questionnaire while
participating in a job selection procedure)
might explain the lack of concordance be-
tween the two studies.

The significant correlation between BDI
and STAI-T total scores was expected (e.g.,
10,26-32). This may be due to the psycho-
metric weakness of the scales used rather
than to a real comorbidity or weakness of the
anxiety or depression constructs (33).

In order to clarify whether this correla-
tion is due to a low STAI-T discriminant
validity or to a nonspecific distress factor
shared by both anxiety and depression (34),
we conducted a factor analysis pooling to-
gether the 21 BDI items and the 20 STAI-T
items. This factor analysis resulted in two
factors. The first included most of the BDI
items (except for irritability, distortion of
body image, weight loss, and loss of libido)
and four STAI-T items (feel pleasant, happy,
feel blue, and content). The second included
17 of the 20 STAI-T items, and no BDI item.
The BDI items excluded from the first factor
are those more related to physical symptoms
of depression, whereas the STAI-T items
included in this factor are clearly related to
positive affectivity.

To better understand the meaning of these
two factors we analyzed them according to
the tripartite model (35), where anxiety and
depression are considered to have an over-
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lapping component, called negative affect,
represented by nonspecific symptoms, such
as irritability and tension; and specific fea-
tures of each construct - low levels of posi-
tive affect for depression (symptoms such as
anhedonia), and physiological hyperarousal
for anxiety (e.g., sweating, tachycardia).

According to this approach, most BDI
items loading in factor 1 are depression spe-
cific (3 items) and nonspecific (8 items) and
the four STAI-T items are related to positive
affect, indicating that factor 1 is associated
with depression.

On the other hand, factor 2 (mood-wor-
rying dimension) measures the nonspecific
component of anxiety and depression. In
fact, none of the 20 STAI-T items measures
specific features of anxiety: 15 items corre-
spond to the measure of general negative
affect, and 5 measure positive affectivity.

These results apply to these Brazilian col-
lege students and cannot be generalized to
patient populations.

An important finding of the present study
is that the STAI-T, which is widely used as
an anxiety scale, in fact measures primarily a
general negative affect. Although this can be
viewed as a drawback when considering the
anxiety specific construct, the STAI-T proved
to be a good measure of general psychopa-
thology. The importance of this construct
has been consistently appearing in recent
studies in the community as a marker that
predicts high impairment and comorbidity in
anxiety and depressive disorders (36,37).
Whether the presence of general negative
affectivity construct measured by the STAI-
T could predict severity remains to be fur-
ther investigated in clinical samples.
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