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SUMMARY

Anxiety is an inborn emotional and cognitive reaction that enables humans to cope with everyday
situations, however, it can be pathological as well. Although Spielberger’s State-Trait Anxiety Inventory
(STAI) scales are most frequently used to study the presence/absence of anxiety, there is a lack of empirical
studies in Serbian healthy and/or diseased population that would indicate its reliability and validity. The
aim of the present study was to determine some normative values for STAI scales (state and trait) and to
determine its reliability and validity in the studied population of university students and psychiatric
patients. Score values obtained from the two analyzed samples, which did not show a normal distribution,
showed to be statistically significantly different. Receiver operating characteristic curve analysis revealed
that values of area under the curve for the two scales were > 0.85 (p < 0.001) and cut-off values suggested
that the presence of anxiety was determined to be 38.5 for the S-scale and 45.5 for the T-scale. Data analysis
revealed, according to the intraclass correlation coefficient, that S-scale had a moderate reliability
(Cronbach alpha = 0.713) and that T-scale had a good reliability (Cronbach alpha = 0.858). Also, STAI scales
given to patients suffering from anxiety disorders were determined to measure the presence of anxiety
with coefficient alpha higher than 0.9. The calculated validity, internal consistency, and reliability for the
translated STAI version are satisfactory, meaning that the usage of the translated STAI can clearly measure
the changes in the level of anxiety in patients suffering from neurotic, stress-related, and somatoform
disorders.
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INTRODUCTION

Anxiety is an inborn emotional and cognitive
reaction that enables humans to cope with everyday
situations. There are two almost clear entities in
anxiety, i.e. a physiological and a pathological one,
however, the two entities could sometimes be quite
indistinct (1). The 10th international classification of
diseases (ICD-10) defines four large subgroups of
anxiety disorders which include phobic anxious
disorders, other types of anxiety disorders, ob-
sessive-compulsive disorders and the reaction to
severe stress and accommodation disorders. The
ICD-10 in its
different parameters, somatic and psyche-related
ones, which need to be assessed in order to meet the
correct diagnosis (2).

recommendations elaborates on

Spielberger’s State-Trait Anxiety Inventory
(STAI) was constructed by Spielberger in the 1970s
(3) and since then, although revised, it is widely
used for the estimation of anxiety levels both in
research and everyday clinical practice. It consists of
two separate self-report scales that allow the
estimation of two distinct anxiety concepts, i.e. state-
(S-) and trait-anxiety (T-anxiety). “State anxiety is
conceptualized as a transitory emotional state or
condition that is characterized by subjective, con-
sciously perceived feelings of tension and appre-
hension and heightened autonomic nervous system
activity” is the definition of S-anxiety (3), whereas
the T-anxiety” refers to relatively stable individual
differences in anxiety proneness that is due to dif-
ferences between people with the tendency to re-
spond to situations perceived as threatening with
elevations in state anxiety intensity” (3). The STAI is
comprised of 40 questions. The S-anxiety scale
consists of 20 statements to indicate how the
respondents feel at a particular moment in time,
while the T-anxiety scale consists of 20 statements
through which the respondents describe how they
generally feel. The clear difference between the
results obtained by these two scales, the concept that
S- and T-anxieties are different, has been previously
proven on several occasions (4). In a group of
hospitalized patients suffering from anxiety disor-
ders, the stressful interview caused an increase in the
S-scale scores, followed by the arousal of the
autonomic nervous system, but not in the T-scale
scores (4).

In psychological/psychiatric studies it is not
sufficient to just select an instrument (scale) that will

be used in order to measure the studied feature. The
selected scale needs to be validated, i.e. to measure
the exact feature that is investigated and to be
reliable, i.e. to measure the studied change precisely.
Thus, it is of vast importance to have the instrument
validated and its reliability estimated prior to its
usage in experiments. Although STAI scale is
extensively used, up to now there have been only a
few publications that dealt with its reliability and
validity in the ex-Yugoslavia population (5, 6) and
the norms for STAI still do not exist for the Serbian
population (5).

Having all previously mentioned facts in
mind, this study aims to estimate the reliability and
validity, as well as some norms, of STAI in a ran-
domly selected population of second-year medical
students

and patients suffering from anxiety

disorders from Serbia.
PARTICIPANTS AND METHODS
Study population

Subjects included in this study were Cauca-
sian young healthy second-year medical students (n
= 156; males = 50; females = 106), with an average age
of 20.4 years, and outpatients (n = 129; males = 52;
females = 77) suffering from neurotic, stress-related
and somatoform disorders (F40-48), with an average
age of 37.8 years. Prior to the study, the subjects
were informed about the nature of the study and
they all gave their informed consent for the
enrolment in the study. The students were selected
by random sampling and their participation was
voluntary and anonymous. Students, present at the
practical course at the department of physiology,
were selected based on a coin roll. Patients suffering
from neurotic, stress-related, and somatoform dis-
orders that were enrolled in the study were selected
based on the method of consecutive admissions. The
study was previously approved by the Ethics
committee of the Faculty of Medicine, University of
Nis and Clinical Center NiS, and was conducted in
accordance with the Declaration of Helsinki.

Procedure

Initial examination of healthy students was
performed during the first week of the practical
course at the Department of Physiology, Faculty of
Medicine, University of Nis, while the second ex-
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amination was performed one week later. The ex-
aminations were performed between 11 AM and 1
PM; each subject was given a printed questionnaire
comprised of S- (state) and T- (trait) scales and were
supervised by trained researchers (N.M.S. and/or
B.S.).

Patients suffering from an anxiety disorder
were tested only once, during their first visit to a
psychiatrist at the Center for Mental Health, Clinical
Center Nis. The examinations were performed
between 9 AM and 1 PM; each subject was given a
printed questionnaire comprised of S- and T-scales
and their examination was supervised by a psychi-
atrist (G.N.).

Instrument

A 4-point Likert scale measured the intensity
of these dimensions: one (not true) to four (true). In
the case of the S-scale, the subjects were instructed to
rate their present anxiety state (right now) in the
scale ranging from “not at all” to “very much so”,
while in the case of the T-scale, the subjects were
instructed to rate their constant anxiety state (general
feeling) in the scale from “almost never” to “almost
always” (7). The score values for S- and T-scales,
scored as directed in the manual, were obtained by
adding the Likert scale points for each of the 20
questions from S- and T-scales. Each of two THE
scales contained two factors, which Spielberger
labeled as anxiety present and anxiety-absent factors
(7). The hypothetical minimal score for S- or T-scales
was 20, and the maximal hypothetical score was 80.
The prorating procedure was employed when the
subject did not answer the question; it was
determined as a mean value of score for the items
that the subject responded to, multiplied by 20 (8).
The scale was translated from English to Serbian and
then back-translated into English.

Statistical analysis

Score values obtained from S- and T-scales
were analyzed using GraphPad Prism (version 5.03,
San Diego, CA, USA) and SPSS (version 21.0, IBM
Corp, 2012). Prior to the comparison of the mean
values for S- and T-scales obtained from diseased
and non-diseased subjects, the normality of the data
was tested using the Shapiro-Wilk test. The data are
presented as the median and interquartile ranges
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(IQR), as well as the minimal and maximal values
calculated for each of the scales. The percent of
prorated values was also included as a part of the
descriptive statistics. A comparison between the
mean rank values was performed using the Mann-
Whitney U Test, and the obtained results are given
as Z and p-values.

The validity of both scales (S- and T-scales)
the operating
curve and was

was determined using receiver
(ROC) analysis
performed using the final scores obtained from
healthy (non-diseased) and diseased subjects. The
results of this analysis are presented as the area
under the curve (AUC), 95% confident intervals
(C.IL) and probability values (p) (9). Cut-off values
with the optimal balance between sensitivity and

specificity were determined by visually assessing the

characteristic

ROC curves. For each cut-off value, we computed
(true-positive rate), specificity (true-
negative rate) and calculated 95% C.I. for each value
of sensitivity and specificity.

The intraclass correlation coefficient (ICC) and
their 95% C.I. for the total scores obtained from
healthy subjects at first and second examinations
were calculated based on absolute agreement, two-
way mixed-effects model as suggested for this type
of studies (10). Also, the coefficient (Cronbach’s)
alpha as a measure of consistency, for the results
obtained from the diseased group of subjects, was
calculated for the two factors found in each scale.

sensitivity

RESULTS AND DISCUSSION

The descriptive statistical data relating to the
scores obtained from the S- and T-scales collected in
the sample of non-diseased (n = 156) and diseased
(n = 129) subjects are given in Table 1. There was no
overlap between the prorated scores, meaning that
the same subject did not leave the question
unanswered in two scales, given on two occasions
(in the case of the non-diseased subjects) (Table 1). In
total, male score values had to be prorated much less
than the ones obtained from females, which is in
accordance with previous publications (8). The
median values obtained for the S- and T-scales on
the first and second tests were very similar. Such
finding is not surprising for the T-scale since this
scale represents a more general/continuous state of
mind. However, the results for the S-scale are a bit
unexpected if one has in mind that this scale
estimates the current anxiety state. These results
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Table 1. Descriptive statistics parameters obtained from the S- and T-scales

First test Second test
Study group STAI scale parameters Male | Fonale | Male | Female
S-scale | Median 32 34 33 36
IQR 28-39 | 31-40 | 30-39 | 31-41
Max 60 62 53 59
Min 20 22 20 20
. Prorated values (%) | 1.92 1.92 2.6 0.6
Non-diseased
(n=156) :
T-scale | Median 36 37 34 34
IQR 33-38 | 34-42 | 29-37 | 30-43
Max 52 68 51 67
Min 20 21 20 20
Prorated values (%) | 0.6 7.1 1.2 3.9
S-scale | Median 56 56 / /
IQR 48-66 | 41-65 |/ /
Max 77 76 |/ /
Min 30 23 / /
. Prorated values (%) | 2.3 3.1 / /
Diseased
(n=129) -
T-scale | Median 56 55 / /
IQR 47-61 | 48-61 |/ /
Max 69 79 / /
Min 20 32 / /
Prorated values (%) | 3.9 4.6 / /

could be explained by the fact that the tests are given
to healthy (non-diseased) students on the day of
their initial and second practical course lessons,
which might be considered as a mild anxiety-in-
ducing situation for the majority of students. Also,
the University students are known to experience
some difficulties while adapting to the new
academic environment, different types of academic
commitments, self-management, time management,
interpersonal relationships, and financial manage-
ment (11). Thus, it is not surprising that anxiety is
among the most common disorders in the student
population (11). Additionally, S-Anxiety validity
was originally derived from testing in situations
characterized by a high state of stress including
classroom examinations, military training programs,
etc. (12). Interestingly, similar mean, maximal and
minimal values for STAI scales were obtained from
healthy male professional basketball players origi-
nating from Serbia (13).

In the case of the patient group, high S- and T-
scale scores are completely expected since these
subjects came to a psychiatrist seeking help, and
accordingly, their scores were notably higher (Table
1). In clinical settings, the S-scale can be of great
value since it was suggested to be an indicator of
changes in the anxiety levels that result from therapy
(14). Another notable difference between the studied
groups of subjects is the maximal value for both
scales, especially the S-scale (Table 1). In the group
of non-diseased subjects, we did not find a ceiling
effect (extreme value), however, in the group of
diseased subjects (patients), this effect was clearly
notable. Such high maximal values could possibly be
the patient real state (true anxiety) or he/she
responded according to what one thinks the inter-
viewer would expect, i.e. the case of the Rosenthal
effect (15).

Frequency distribution analysis for both scale
scores obtained from both healthy and diseased sub-
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jects did not point to the normal distribution (Figure
1 and 2), where the Shapiro-Wilk test revealed the p-
value to be < 0.001 in for all scales. In the studies that
were designed to collect the data (variables) from
instruments assessing the health status of an
individual, one can often encounter an asymmetric
distribution of variables within the sample (16). The
majority of the healthy individuals were positioned
at the beginning of the graph, while the minority of
the healthy individuals were positioned at the far
right side, thus showing a characteristic long-tailed
distribution (Figure 1). On the other hand, the group
of diseased subjects should be mainly distributed at
the far end of the distribution (Figure 2). Our sample
did not display this kind of distribution (i.e. not a
“perfect” distribution), however, one should have in
mind that the nature of the instruments, subject
population and the type of measure could influence
the outcome of such an analysis. In this particular
case, the instrument is designed to measure a
personal opinion related to its psyche, which should
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not be regarded as non-bias, and, thus, the results
might not appear to be ideal.

Since a non-normal distribution of data was
found (Figures 1 and 2), the comparison between the
S- and T-scale scores obtained initially for the non-
diseased and diseased subjects of different genders
was done using the Mann-Whitney U Test (Table 2).
The results showed significantly higher S-score
values for the non-diseased females compared to the
males, while such a difference was not observed in
the diseased subject group (Table 2). On the other
hand, a significantly higher mean rank value for the
T-scale was found in the female patients compared
to the males (Table 2). A similar statistically
significant increase in healthy female subjects’ S
anxiety levels was previously found among the
Norwegian conservatory music students (17). Also,
since the T-scale scores were found to be sig-
nificantly higher in the diseased females, this
suggests that females have more proneness for
anxiety-related disorders. Gender differences analy-
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Figure 1. Frequency distribution of the data from the S-scale (part A and C) and the T-scale (part B and D)
obtained from non-diseased subjects on the first test
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Figure 2. Frequency distribution of the data from the S-scale (part A and C) and the T-scale (part B and D)
obtained from diseased subjects

Table 2. Gender differences between mean rank values for different genders
obtained from the S- and T-scales

Type of .Non— Numper of 7, p-value Diseased Numjber of 7, p-value
scale diseased subjects subjects
Total 90.88 156 200.06 129 -11.228, < 0.001
S-scale Male 66.26 50 62.35 52
-1.981, 0.048 -0.663, 0.507
Female 81.37 106 66.79 77
Total 92.23 156 204.4 129 -11.440, < 0.001
T-scale Male 72.41 50 55.98 52
-1.158, 0.247 -2.253, 0.024
Female 81.37 106 28,0 71.09 77 23,00

sis that encompassed more than 20.000 patients
revealed that females diagnosed with an anxiety
disorder more frequently had another anxiety dis-
order, bulimia nervosa, and/or major depressive
disorder (18). An additional important finding of the
analysis is that the S- and T-scale scores obtained for
healthy and diseased subjects mutually differed
(Table 2), thus confirming the adequacy of the two
studied groups.
Statistical analysis performed in order to esti-

mate the validity of S- and T-scales, i. e. ROC curve
analysis, revealed that the values of AUC for the two
scales are > 0.85 (p < 0.001; Table 3, Figure 3). The
values of the AUC indicate the chance that the
diseased subject will be classified correctly (as dis-
eased), by either the S- or T-scale, rather than a
randomly chosen non-diseased subject (9). Our data
suggest, with statistical significance (p < 0.001), that
in 88% of the tested subjects, the scales will detect
true anxiety, rather than classifying the subject as
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Table 3. Results for ROC curves obtained for the S- and T-scales

. Scale
ROC curve descriptors
S T
AUC Value 0.886 +0.0195 | 0.893 +0.0195
95% C.IL
Lower bound 0.851 0.855
Upper bound 0.927 0.931
p value <0.001 <0.001
Cut-off value >38.5 >45.5
Sensitivity Percent (%) 88.37 78.29
95% C.IL
Lower bound 81.55 70.18
Upper bound 93.34 85.07
Specificity Percent (%) 73.68 86.54
95% C.IL
Lower bound 65.93 80.16
Upper bound 80.49 91.47
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Figure 3. ROC curve derived from the two overlapping distributions, (A) S-scale STAI and (B) T-scale STAI

Table 4. Results for ICC obtained for the S- and T-scales from SPSS based on the absolute-agreement
in a two-way mixed-effects model

95% C.1. F test with true value 0
Scale ICC
Lower bound Upper bound Value dfl p
Averace measurement 0.713 0.613 0.796 3.562 151 <0.001
T 8 0.858 0.795 0.901 7.018 116 <0.001
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healthy. Similar values for AUC in STAI were previ-
ously determined in Lithuanian (19), Australian (8)
and other populations. Such findings are important
and the validity determination must be performed in
each studied population since the data from the
manual are obtained from quite specific/narrow
populations of either high school students or male
psychiatric patients (8).

Besides the mentioned interpretation, the ROC
curve analysis allowed us to determine the optimal
cut-off values for the test that we applied (20, 9). The
determined cut-off values for the S- and T-scales
were found to be 38.5 and 45.5, respectively (Table
3), which is close to the suggested cut-off values,
39/40, for STAI (21). STAI is widely used for the
estimation of anxiety levels in various patient
populations (e.g. cardiovascular disorders, pregnant
women) hence the cut-off values could significantly
vary (22, 19).

The obtained value for ICC indicates a mod-
erate reliability for the S-scale and a good reliability
for the T-scale of the State-Trait Inventory (Table 4).
The reliability of each of the scales was interpreted
based on previous studies that were using not only
ICC values but 95% C.I. as well (10). Lower ICC and
95% C.I. values were found for the S-scale compared
to those of the T-scale, and these were not un-
expected if one has the nature of the constructed
questionnaire in mind. Namely, the S-scale is
designed to determine the present state of anxiety
and is significantly more prone to the changes that
could occur within minutes (seconds). On the other
hand, the T-scale determines how someone “ge-
nerally feels”, or, to be more precise, how did the
previous state-anxiety experience affect its general
anxiety (23). On the other hand, one cannot neglect

that this test-retest study was performed on healthy
university students, which might be exposed to
different stress intensity, as previously mentioned.

The reliability data (Table 4) suggest that the
STAI scale applied to diseased subjects measures the
presence of anxiety with the coefficient alpha higher
than 0.9. Similar values were obtained for the
coefficient alpha, 0.93 for the S-scale and 0.87 for the
T-scale, in other studied populations (8). We have
not found any negative correlations between the
items of either of the scales. The corrected item-total
correlation was calculated to be relatively high, and
if the selected item would be deleted, the coefficient
alpha would not change drastically. Thus, the
translated into Serbian STAI, S- and T-scales, con-
sisting of 20 questions each could be used with high
reliability for the estimation of anxiety.

CONCLUSIONS

The present study revealed that translated into
Serbian STAI scales in the studied population have
good psychometric properties that are comparable
with the findings of the English STAI version. The
calculated validity, internal consistency, and reli-
ability for the translated STAI version are satisfac-
tory, meaning that the usage of the translated STAI
can clearly measure the changes in the level of
anxiety in patients suffering from neurotic, stress-
related and somatoform disorders.
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SAZETAK

Anksioznost je urodena emocionalna i kognitivna reakcija koja coveku omogucava da se izbori sa
svakodnevnim situacijama. Medutim, anksioznost moze biti i patoloski odgovor. lako se upitnik
Spilbergerovih skala anksioznosti (STAI) najcesce koristi u ispitivanju prisustva/odsustva anksioznosti,
ne postoji dovoljan broj istraZzivanja sprovedenih na zdravom i/ili bolesnom stanovnistvu Srbije, koja bi
ukazala na pouzdanost i validnost ovog testa. Stoga je cilj ovog istrazivanja bilo utvrdivanje normativnih
vrednosti STAI skala (stanje i crta) i utvrdivanje njihove pouzdanosti i validnosti u ispitivanim grupama
univerzitetskih studenata i nepsihoticnih psihijatrijskih bolesnika. Vrednosti dobijene iz dva uzorka, koje
nisu pokazivale normalnu distribuciju, bile su statisticki znacajno razlicite. Analiza Receiver Operating
Characteristic krive otkrila je da su vrednosti povrsine ispod krive (AUC) za obe skale bile > 0,85, pri p <
0,001, a izracunate granicne vrednosti za prisustvo anksioznosti iznosile su 38,5 za S skalu, odnosno 45,5 za
T skalu. Dodatna analiza podataka pokazuje to da, prema koeficijentu intraklasne korelacije, S skala ima
umerenu pouzdanost (Kronbah «a = 0,713), a da T skala ima dobru pouzdanost (Kronbah « = 0,858). Takode,
Spilbergerove skale anksioznosti (STAI), za bolesnike koji pate od anksioznih poremecaja, ukazuju na
prisustvo anksioznosti sa vrednostima koeficijenta alfa veéim od 0,9. Izracunate validnost, interna
doslednost i pouzdanost STAI skala, prevedene na srpski su zadovoljavajuce, Sto znaci da se koris¢enjem
prevedenih STAI skala mogu jasno utvrditi promene u stepenu anksioznosti kod bolesnika koji pate od
neurotskih poremecaja, poremecaja izazvanih stresom i somatoformnih poremecaja.

Kljucne reci: STAI skale, anksioznost, validnost, pouzdanost
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