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Abstract

Background Early detection of anxiety symptoms in older people is capital as it may be linked to increased physical/func-
tional disabilities, onset and progression of neurodegenerative disorders, and poor cognitive functioning. Nonetheless, there
is a paucity of psychometrically validated anxiety measures in the elderly.

Aims This study aimed at assessing the psychometric properties of the State-Trait Anxiety Inventory-Form Y (STAI-Y) and
providing the first normative data for the Italian elderly population.

Methods The sample included 361 individuals aged 65-94. All subjects underwent the Mini-Mental State Examination
(MMSE), the Geriatric Depression Scale (GDS), and the state (S-Anxiety) and trait anxiety (T-anxiety) scales of the STAI-Y.
Results The S-Anxiety and T-Anxiety scales showed reliable internal consistency and, overall, good item characteristics.
Divergent validity was “apparently” threatened, with S-Anxiety scale correlating with MMSE and GDS, and T-Anxiety scale
only with GDS. The principal component analysis revealed a three-factor solution for both scales, i.e., presence and absence
of state (or trait) anxiety, and performance anxiety. Since no effect of sociodemographic variables was found, unadjusted
cutoffs were provided.

Conclusions Although some questions on the psychometric properties of the STAI-Y remain unanswered, this normative
study can help clinicians and researchers to monitor anxiety levels in the Italian elderly population.
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Introduction

In the present paper, we focus on a frequent symptom among
the elderly: anxiety. Anxiety disorders affect from 3 to 15%
of the elderly [1]; sub-threshold anxiety symptoms are even
more frequent, with prevalence ranging from 15 to 52%
[2]. There are several reasons why clinicians and research-
ers need to pay close attention to anxiety symptoms in the
elderly.
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First, anxiety disorders, as well as sub-threshold anxiety
symptoms, are associated with a physical disability, higher
risk of adverse outcomes after myocardial infarction [3, 4],
functional impairment, poorer quality of life, sleep disor-
ders, and increased mortality [5].

Second, anxiety appears to be a risk factor for the devel-
opment of age-related neurocognitive disorders. Higher
levels of anxiety were found to be associated with greater
cognitive decline over time [6], with cognitive deficits in
Parkinson’s disease [7], with increased risk of developing
dementia [8] and of converting from mild cognitive impair-
ment to dementia [9].

Last but not least, anxiety negatively affects cognitive
performance [10]. According to the attentional control
theory (ACT) [11], anxiety enhances the influence of the
stimulus-driven attentional system over the more efficient
goal-driven system; as a result, the susceptibility to threat-
related information increases, hence hindering task perfor-
mance. Some studies showed that, in community-dwelling
elderly, sub-threshold anxiety affected executive functions
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[12] and episodic memory [1]. Other studies, however,
found no relationship between anxiety and cognitive per-
formance [13].

Still, it is relevant to stress that any effect of anxiety on
cognitive performance is highly relevant for both clini-
cal- and research-related assessment involving older adults
[14]. Indeed, anxiety may confound testing results and the
physiological age-related cognitive decline may be exac-
erbated in anxious individuals.

The above overview suggests how important is detect-
ing anxiety in the elderly. Self-report measures, such as
the Form-Y of the State-Trait Anxiety Inventory (STAI-Y)
[15], the Beck Anxiety Inventory (BAI) [16], and the Tay-
lor Manifest Anxiety Scale (TMAS) [17] are some of the
most commonly used tools for quantifying general anxiety,
the majority of which have been, however, validated in
younger populations. Among these, the STAI-Y may be a
good candidate to explore anxiety in older adults. STAI-Y
norms and psychometric data for older people are cur-
rently available only in the French population [18, 19]. No
normative data exist for the Italian population. The present
paper is an attempt to fill this gap.

The employment of the STAI-Y for measuring anxi-
ety in the elderly may be convenient for different rea-
sons. It showed good psychometric properties in sam-
ples of both younger [15] and older adults [20, 21].
In addition, since the STAI-Y is less oriented towards
somatic components of anxiety (e.g., pain, difficulty in
breathing, sleep disorders) than other widely used scales
such as the BAI and TMAS, the risk of overlap between
medical and psychological determinants of anxiety is
lower [22]. Moreover, several versions of the STAI-Y
are available in different languages; this makes it useful
for investigating anxiety across cultures and, after col-
lecting normative data from elderly cohorts, also across
the life span. Finally, as the STAI-Y is the only anxiety
scale allowing for a clear separation between state and
trait anxiety [15, 20, 22], it is particularly suitable for
detecting transitory rises of anxiety, which may bias
clinical and experimental outcomes in assessment con-
texts involving elderly.

One important weakness of the STAI-Y concerns its
limited construct validity, as indexed by the weak-to-mod-
erate correlation (ranging from 0.16 to 0.57) with meas-
ures of worry [23]. Even so, the STAI-Y is the best-known
and most widely used self-report questionnaire to assess
anxiety in research and clinical practice [24].

The aims of the present study are therefore to assess
the psychometric properties of the STAI-Y and provide
normative data for the Italian elderly population. To the
best of our knowledge, this is the first normative Italian
study addressing this issue.
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Methods
Subjects and procedure

A total of 398 community-dwelling Italian older adults
(226 females) from the Campania region participated in
this study as volunteers. All subjects performed the Mini-
Mental State Examination (MMSE) [25], the Geriatric
Depression Scale (GDS) [26], and the Italian version of
the STAI-Y [27].

The STAI-Y is a self-report questionnaire consisting of
two 20-item scales providing separate measures of state
and trait anxiety (S-Anxiety and T-Anxiety, respectively).
S-Anxiety is a transitory response to an event perceived
as adverse, characterized by feelings of tension, appre-
hension, nervousness, and worry. T-Anxiety is, instead,
a more stable predisposition to perceive stressful situa-
tions as dangerous or threatening [15]. Consequently, the
S-Anxiety scale includes twenty items evaluating how
the subject feels “right now, at this moment”, while the
T-Anxiety scale includes twenty items evaluating how the
subject feels “generally”. On a 4-point Likert scale (1-4),
a score equal to 4 indicates the presence of a higher level
of anxiety for ten S-Anxiety (3, 4, 6, 7, 9, 12, 13, 14,
17, 18) and eleven T-Anxiety items (2, 4, 5, 8,9, 11, 12,
15, 17, 18, 20). As for the remaining items, the scoring
weights are reversed. The total score for both scales ranges
from 20 to 80, with higher scores indicating more severe
anxiety [15].

Inclusion criteria were as follows: age equal or greater
than 65 years old, at least 3 years of formal education,
adjusted MMSE score higher than the normative cutoff
value, and completion of the whole testing protocol. Exclu-
sion criteria were as follows: neurocognitive or psychiatric
disorders (e.g., mild cognitive impairment, dementia, Parkin-
son’s disease, schizophrenia), history of epilepsy, transient
ischemic attack, stroke, or head injury, evidence of serious
health condition, history of alcohol or substance abuse, and
intake of psychotropic drugs. To prevent a “hyper-normality
bias”, any subject with well-pharmacologically compensated
diseases (e.g., hypertension, diabetes) was not excluded [28].

According to the exclusion criteria, data from 37 subjects
were removed. The final normative sample included 361
individuals. The distribution of sociodemographic variables
is reported in Table 1. Descriptive statistics on demographic
and clinical variables are summarized in Table 2.

Statistical analyses

To detect potential effects of the sociodemographic varia-
bles on the S-Anxiety and T-Anxiety scales, we performed
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Table 1 Distribution

. . Education Sex Age (years)
of socmd.en.lo graphic . (years)
characteristics of the normative 65-69 70-74 75-79 80-84 85-89 90-94 Total
sample
3-5 Male 29 12 15 13 4 1 74
Female 36 40 16 20 12 4 128
6-8 Male 32 9 6 1 2 - 50
Female 29 7 3 - - - 39
9-13 Male 15 8 2 1 - - 26
Female 12 1 2 - 1 - 16
>13 Male 11 1 - - - - 12
Female 9 3 2 1 1 - 16
Total 173 81 46 36 20 5 361

Table 2 Descriptive statistics Demographic and clinical variables

Subjects included Subjects excluded p value (42/U)

(n=361) (n=37)
Sex (female/male) 199/162 27/10 <0.05
Age (years), mean (SD) 71.75 (7.06) 70.97 (5.47) 0.93
Education (years), mean (SD) 7.01 (4.06) 6.92 (3.39) 0.68
MMSE raw score, mean (SD) 28.37 (1.55) 25.89 (3.85) <0.01
GDS, mean (SD) 5.23 (5.03) 6.89 (5.70) <0.05
S-Anxiety scale, mean (SD) 37.08 (11.46) 41.43 (13.72) 0.06
T-Anxiety scale, mean (SD) 37.19 (11.50) 40.22 (15.71) 0.45

MMSE Mini-Mental State Examination, GDS Geriatric Depression Scale, U Mann—Whitney U Test

two separate simultaneous multiple linear regression anal-
yses assuming the total S-Anxiety (and T-Anxiety) score
as dependent variable and sex, age, and education as pre-
dictors. If a significant contribution to the scale’s variance
was found for at least one of the variables under examina-
tion, the correction procedure proposed by Spinnler and
Tognoni [29] would have been applied (see also Garofalo
et al. [28]).

Item characteristics, reliability, and scaling assump-
tions were tested using the corrected Pearson’s item-total
correlation. An item-total correlation > 30 was deemed
acceptable [30].

As made for regression analysis, we performed two
separate principal component analyses (PCAs) with Vari-
max orthogonal rotation to approximate the factorial solu-
tions for both the S-Anxiety and T-Anxiety scales. The
number of factors to be extracted was determined fol-
lowing the Mineigen criterion (eigenvalues > 1 [31]) or
inspecting the scree plot [32]. Furthermore, Spearman’s
correlation analysis (r,,,) was used to quantify the asso-
ciation between items, or factors, and total score, and to
test divergent validity. The Cohen’s conventions were used
to interpret the effect size (weak, r;,, < 0.30; moderate,
T'ho = 0.30-0.50; strong, r,,,> 0.50). Internal consistency
was computed using Cronbach’s alpha coefficient.

Since both scales were constructed so that higher scores
reflect more severe anxiety, cutoffs were fixed at the non-
parametric outer tolerance limit on the 95th centile, with
95% confidence interval [28]. Finally, we quantified the
“uncertainty” associated with our normative data by apply-
ing Crawford and Garthwaite’s procedure [33]. Statistical
analyses were performed by IBM SPSS Statistics (v. 26),
STATA (v. 15), and QUAND.exe programs.

Results

We ran a preliminary analysis to test the univariate nor-
mality of S-Anxiety and T-Anxiety total scores. Skew-
ness and kurtosis indexes were examined. For each scale,
the skewness and kurtosis values were in the acceptable
range (— 1.0 and + 1.0), thus suggesting the absence of
appreciable deviations from normality [34]. As shown in
Table 2, the mean S-Anxiety score was 37.08 (SD=11.46,
range =20-76; n=361) and the mean T-Anxiety score was
37.19 (SD=11.50, range =22-84; n=361). No difference
was found between men and women on the age variable
(*(5)=17.739, p=0.17). Conversely, a significant differ-
ence on the education variable was observed (¥*(3)=15.114,
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p<0.001, ¢=0.20), i.e., a larger number of lowly educated
women.

About the regression analysis, we found no effect of
sex, age, or education on S-Anxiety score (R2:O.01, F(3,
357)=1.311, p=0.27; Bg,,=0.49, SE=1.22; p=0.69;
Bpe=0.02, SE=0.09, p=0.86; Bggycation=— 0.27,
SE=0.16, p=0.09). Similarly, T-Anxiety score was unaf-
fected by sociodemographic variables (R*=0.002, F(3,
357)=0.269, p=0.85; Bg.,=- 0.72, SE=1.23; p=0.56;
Bpge=— 0.06, SE=0.09, p=0.53; Bggycation=— 0.02,
SE=0.16, p=0.88). Consequently, no adjustment of raw
scores was required.

Most of the items of the S-Anxiety scale showed a sig-
nificant moderate (items 1, 7, 16-19; r,;,, range =0.38-0.50,
ps<0.001) to strong correlation (items 2-6, 8—12, 14, 15,
20; 1y, range =0.51-0.69, p,<0.001) with the total score,
and a more than acceptable level of discrimination (item-
total correlations, range =0.38-0.70). Only item 13 was
weakly correlated to the total score (r,,,=0.19, p<0.001)
and had a poor level of discrimination (item-total correla-
tion=0.16). As for the T-Anxiety scale, all items showed
a significant moderate (items 1, 4, 9, 10, 12, 16-20; ry,
range =0.35-0.43, p,<0.001) to strong correlation (items 2,
3,5-8, 11, 13-15; ry,, range =0.51-0.64, all p,<0.001) with
the total score, and a good level of discrimination (item-total
correlation, range =0.37-0.69), with the exception of item
20 (item-total correlation=0.23) (see Online Resource 1).
Both questionnaires demonstrated reliable internal consist-
ency as shown by a Cronbach’s a of 0.90.

Divergent validity was measured by correlating S-Anxi-
ety and T-Anxiety scores with MMSE and GDS. The S-Anx-
iety scale showed a small linear association with MMSE
(rypo=— 0.13, p<0.05) and GDS (r,=0.23, p<0.001).
Conversely, the T-Anxiety scale showed no correlation with
MMSE (r,,,=-0.09, p=0.07), and a moderate correlation
with GDS (7,,,=0.48, p<0.001).

Using the Mineigen criterion (eigenvalues > 1), the PCA
suggested a three-factor solution for the S-Anxiety scale,
and a four-factor solution for the T-Anxiety scale (with one
factor including only one item, i.e., item 20). From inspec-
tion of the scree plots, a three-factor solution was confirmed
for the S-Anxiety scale; conversely, for the T-Anxiety scale,
a three-factor model provided the best fit. The three-factor
models presented a clear and parsimonious structure, with
components showing strong loadings (all >0.50) and a mini-
mal number of overlapping items between factors (i.e., item
19 of the T-Anxiety scale loading > 0.50 on both factor 1
and 2). Table 3 shows the factorial structures of both scales.

The cutoffs were fixed at the non-parametric outer toler-
ance limits on the 95th centile (95% confidence interval).
As for the S-Anxiety scale, the cutoff was 67.13 and should
guarantee higher specificity. A lower cutoff score, e.g., the
external tolerance limit on the 90th centile, could ensure

@ Springer

higher sensitivity (90th centile cutoff =61). As for the
T-Anxiety scale, the cutoffs calculated on the 90th and 95th
centiles were 54.19 and 66.25, respectively.

The QUAND.exe program (Quantifying the Uncertainty
Attached to Normative Data) was used to test the robustness/
fallibility of our normative data [33]. It requires the entry of
the mean and SD of the normative sample, the sample size,
and the minimum and maximum test scores. The software
converts each raw score into the relative z-score (95% confi-
dence limits). We performed two separate analyses for each
scale. The analysis’ output is available in Online Resource
2. From a statistical standpoint, confidence intervals should
become wider as the difference between the raw score and
the normative sample mean increases. As a consequence,
wider intervals for scores close to the mean suggest the pres-
ence of measurement errors [33]. The results of Crawford
and Garthwaite’s test supported the robustness of our norma-
tive data since confidence intervals were tighter for scores
close to the mean and became, instead, wider for scores
above the normative cutoff.

Discussion

The present paper aimed at assessing the psychometric prop-
erties of the STAI-Y and providing the first normative data
for Italian elderly people.

In line with previous studies [18, 19, 21], both the S-Anx-
iety and T-Anxiety scales demonstrated strong internal con-
sistency. Indeed, almost all items showed a good discrimi-
nant power apart from item 13 of the S-Anxiety scale and
item 20 of the T-Anxiety scale. These two items, therefore,
seem not very appropriate for screening anxiety in the Ital-
ian elderly.

Both the S-anxiety and T-Anxiety scales showed a signifi-
cant positive linear association with GDS. The well-known
partial overlap between symptoms of anxiety and depres-
sion (e.g., sleep disturbance, fatigue, difficulty concentrat-
ing) [35] likely accounts for this result. Symptoms of anxiety
and depression are frequently comorbid both in young [36]
and elderly populations [37]. Whether anxiety and depres-
sion are discrete disorders or belong to the same nosographic
category is still a matter of intense debate [38].

The S-Anxiety scale, moreover, correlated weakly, and
negatively, with MMSE, whereas the T-Anxiety scale
did not. Note that the neuropsychological setting is a
potentially state-anxiety-inducing context per se, which
can generate evaluation apprehension: since the subject
is conscious of being under assessment, she/he tries to
appear as ‘“normal” as possible in response to the current
canons of social desirability. Therefore, the pre-test and
post-test evaluation of the S-Anxiety could help clinicians,
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Table 3 Rotated component Items Factor 1 ~ Factor2  Factor 3

matrix of S-Anxiety and

T-Anxiety scales S-Anxiety scale
2. 1 feel secure 0.802 0.100 0.150
20. I feel pleasant 0.763 0.117 0.318
19.1 feel steady 0.755 0.048 0.050
5. I feel at ease 0.740 0.107 0.335
11. 1 feel self-confident 0.728 0.165 0.262
8. I feel satisfied 0.679 0.088 0.292
16. I feel content 0.625 0.115 0.318
1. I feel calm 0.618 0.011 0.271
9.1 feel frightened -0.067 0.866 0.113
10. T feel comfortable 0.121 0.847 -0.085
14. 1 feel indecisive 0.089 0.828 0.233
15. T am relaxed 0.305 0.825 -0.102
12. I feel nervous 0.098 0.820 0.155
18. I feel confused 0.295 0.196 0.647
13. T am jittery 0.012  -0.232 0.611
7.1 am presently worrying over possible misfortunes 0.337 0.135 0.603
17. T am worried 0277  —0.004 0.593
3.1am tense 0.471 0.125 0.588
4.1 feel strained 0.386 0.222 0.569
6. I feel upset 0415 0.226 0.561
Variance explained (%) 38.03 15.87 6.31
Correlation (r,,,) with total score 0.46* 0.73* 0.33*
Cronbach’s 0.90 0.90 0.80

T-Anxiety scale
18. I take disappointments so keenly that I can’t put them out of my mind 0.713 0.074 0.157
12. I lack self-confidence 0.701 0.075 0.038
4. I wish I could be as happy as others seem to be 0.697 -0.067 0.157
9. I worry too much over something that really doesn’t matter 0.686 —0.094 0.216
10. T am happy 0.657 0.352 -0.071
16. I am content 0.619 0.441 -0.113
17. Some unimportant thought runs through my mind and bothers me 0.618 0.105 0.150
1. I feel pleasant 0.598 0.507 -0.118
19. I am a steady person® 0.513 0.502  -0.087
14. I make decisions easily 0.132 0.777 0.311
6. I feel rested 0.069 0.711 0.285
13. 1 feel secure 0.086 0.681 0.429
3. I feel satisfied with myself 0.161 0.638 0.438
7.1 am “calm, cool, and collected” —0.002 0.614 0.376
15. I feel inadequate 0.104 0.126 0.762
5. I feel like a failure —-0.020 0.341 0.751
8. I feel that difficulties are piling up so that I cannot overcome them 0.266 0.354 0.679
2. 1 feel nervous and restless 0.219 0.300 0.678
11. T have disturbing thoughts 0.247 0.374 0.677
20. I get in a state of tension or turmoil as I think over my recent concerns and —0.081 —0.001 0.566
interests

Variance explained (%) 35.48 15.15 7.26
Correlation (r,,,) with total score 0.45% 0.58* 0.52%
Cronbach’s a 0.84 0.86 0.84

Major loading > 0.50 for each item are displayed in bold
*p<.001

“Ttem 19 (T-Anxiety) loaded on two components with a similar extent and was not assigned to any specific

factor
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as well as researchers, to control this confounded variable
for increasing reliability of diagnosis and experimental
results.

The PCA identified a clear and parsimonious three-
factor structure for both the S-Anxiety and T-Anxiety
scales. About the former, Factor 1 included items reflect-
ing the absence of state anxiety (e.g., self-confidence,
satisfaction, psychological well-being), Factor 2 included
items likely referring to performance anxiety, i.e., fear of
performing poorly a specific task (e.g., nervousness, ten-
sion, hesitation), and Factor 3 included items reflecting
the presence of state anxiety (e.g., agitation, confusion,
concern, worry). About the latter, Factor 1 included items
reflecting the presence of trait anxiety (e.g., unhappiness,
worry, disappointment, rumination), Factor 2 included
items reflecting the absence of trait anxiety (e.g., self-
confidence, safety), and Factor 3 included items likely
referring to performance anxiety (e.g., poor resilience,
tension, worry, intrusive thoughts, sense of inadequacy).
Our finding of a present-absent-anxiety dichotomy is in
line with results reported in previous investigations [20,
39]. This is, however, the first study on older subjects in
which an additional factor, related to performance anxiety,
was found (see Table 3).

As for the normative data, we found no effect of sex,
age, or education either on S-Anxiety or on T-Anxiety
scores. Therefore, we provided unadjusted cutoffs for
both scales, one promoting higher specificity, and the
other higher sensitivity. The choice of the reference cut-
off should be guided by the aims of the assessment. For
instance, experimental settings typically pose anxiety as an
exclusion criterion; therefore, the cutoff fixed at the 95th
centile should be preferred as it guarantees higher specific-
ity, and hence fewer false positives. In the clinical settings,
where decreasing the risk of false negatives is imperative,
the cutoff fixed at the 90th centile should be preferred as
it guarantees higher sensitivity.

With respect to age, in earlier studies, T-Anxiety scores
were found to increase with age [40], while S-Anxiety
scores were found to decrease with age [19]. However,
there are studies in which age did not affect either T-Anx-
iety [18, 20, 21, 41] or S-Anxiety scores [20, 41]. These
sparse and mixed findings make unclear whether anxiety
shows stable or variable patterns in late life, and whether
changes across old ages—if any—are towards higher or
lower anxiety. One might theoretically expect that as risk
factors for negative affect are highly prevalent among the
elderly, anxiety should increase while aging proceeds.
Furthermore, aging is associated with abnormal struc-
tural connectivity between the ventral prefrontal cortex
and amygdala [42]. This may decrease the frontal regu-
latory control over the amygdala [43], thus determining
more anxiety symptoms in the elderly. Nevertheless, if
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one focuses on the broader literature linking emotional
functioning and aging, an age-related upward trajectory
should be expected, with emotional maturation enhancing
as a function of age [44].

As concerns the effect of education on the STAI-Y, results
of earlier studies showed inconsistencies. Some studies
reported higher T-Anxiety [20, 45] and S-Anxiety [19, 20]
in less educated elderly, while other studies found equivalent
T-Anxiety across educational levels [18]. Anyhow, educa-
tion is known to enable people to preserve mental resources,
that, in turn, may boost higher resilience in regard to strain
or stresses, hence protecting against anxiety [46].

Finally, even the effect of sex on the STAI-Y appears con-
troversial. In earlier studies, S-Anxiety [19] and T-Anxiety
scores [18, 21] were found to be higher in old women as
compared to men; yet, old males and females were found to
have equivalent scores on both the T-Anxiety and S-Anxiety
scales [20]. However, it should be noted that women of all
ages seem to be more at risk of developing anxiety as com-
pared to men [47].

To better evaluate the contribution of our results, it is
important to highlight the weaknesses of this study. Our
sample has a limited size, and it includes only subjects
residing in the Campania region. This might be considered
a threat to the external/population validity of the study.
However, our sample is representative of the Italian elderly
population, as portrayed by the Italian National Institute of
Statistics [48]. Furthermore, it includes a trifling number
of individuals over eighty years of age; this may have ham-
pered the possibility to disclose a non-linear relationship
[45] between age and anxiety within the upper limit of the
age distribution. In the face of these limitations, our data still
represent a point where to start from to improve measure-
ment and monitoring of anxiety in the Italian elderly popula-
tion, thereby ensuring accurate and timely treatments of late-
life anxiety. Any development in that direction will certainly
improve both personal and public health, even more so in
view of the psychological repercussions of the COVID-19
outbreak [49].
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