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Abstract Purpose To analyze the internal consistency and the construct validity of the State-Trait
Anxiety Inventory (STAI) State-Anxiety (S-Anxiety) scale for pregnant women during labor.
Method A study of measurement property including 150 pregnant women aged
between 15 and 45 years old, during the first period of labor and with term
pregnancies. The questionnaire used was the STAI S-Anxiety scale. In order to assess
the internal consistency, Cronbach’s α was calculated through an exploratory factor
analysis. The correlation between the factors was calculated using the Pearson
coefficient. The state of significance used for this analysis was 0.05.
Results The STAI S-Anxiety scale used in the context of labor showed two factors
represented as the absence (factor 1) and the presence of anxiety (factor 2); item 4 (“I
regret it”) did not show a representative value. Both factors showed high indications of
Cronbach’s α, varying from 0.830 for factor 1, and 0.723 for factor 2. In the results of
the Pearson coefficient between the two factors, a significant but weak correlation was
observed (r ¼ -0.188; p ¼ 0.021).
Conclusion The STAI S-Anxiety scale used in pregnant women during labor presented
appropriate values of internal consistency; however, item 3 did not show a significant
factorial value. Therefore, this questionnaire must be applied cautiously and carefully
without the use of the item 4 in the clinical practice and in researches about labor.
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Introduction

Labor is a unique event for each woman, and it is character-
ized by several physiological changes that are influenced by
hormonal interactions, and by clinical, mechanical, social
and psychological aspects.1,2 Within these psychological
aspects, anxiety is the most common complaint, and it is
generally associated to the fear of pain.3About 80% of women
have anxiety disorders during labor.4–7

The anxiety associated to labor activates the sympathetic
branch of the autonomic and hypothalamic nervous sys-
tems.8 This activation stimulates the release of adrenaline,
the stress hormone that directly counteracts oxytocin, which
is responsible for the beginning and progression of labor.
These changes may intensify the use of synthetic oxytocin,
increase labor duration and the incidence of cesareans.9,10

Besides that, more bleeding during the labor and a delay in
the beginning of lactation were observed in anxious
women.3

The existing studies in the area of obstetrics that have
evaluated anxiety during labor used the state-trait anxiety
inventory (STAI). This instrument is one of the most used in
Brazil to evaluate anxiety in many contexts, from scientific
research to clinical practice.11–14

The STAI was created by Spielberger et al15 in 1970, and it
was translated, adapted and validated for Brazil by Biaggio et
al16 in 1977. It was originally created with the intent of
providing a unique set of items that could be administrated
by different instructions to access objective measures of
anxiety state and trait.15 The anxiety state is defined as a
transitory emotional state or human organism condition
that is characterized by unpleasant feelings of tension and

apprehension that are perceived consciously, and by an
increase in autonomic nervous system activity. Another
anxiety trait refers to a more stable aspect related to the
individual propensity to deal with more or less anxiety
throughout life.17

This questionnaire has already beenvalidated for different
patients, populations and languages.18–20 In these studies,
the reliability evaluated by the α coefficient of Cronbach was
high, which indicates that the items in the Portuguese
version and the versions in other languages are highly
homogenous.21 However, even though there are researches
using this instrument for pregnant women in labor, there are
no studies showing its validation in this context. Thus, this
study aims to analyze the internal consistency and the
construct validity of the STAI state anxiety (S-Anxiety) scale
for pregnant women during labor.

Method

This study, which was conducted in the Obstetrics Center of
the Hospital das Clínicas da Universidade Federal de Per-
nambuco (UFPE), Brazil, evaluated the construct validity and
internal consistency of the STAI S-Anxiety scale for pregnant
women in labor.

For convenience, the volunteers were recruited in a se-
quential manner during the period of February to Au-
gust 2015. The interviews lasted between 5 and 10
minutes, and they were conducted while the pregnant
women did not have pain or some discomfort that hindered
them from responding. When the pregnant women men-
tioned pain or discomfort, the interviews were interrupted
and resumed when the symptoms were reduced. Before

Resumo Objetivo Analisar a consistência interna e validade de constructo da escala de estado
de ansiedade do Inventário de ansiedade traço-estado (Idate) para gestantes em
trabalho de parto.
Métodos Trata-se de um estudo de propriedades de medida incluindo 150 gestantes
com idade entre 15 e 45 anos, no primeiro período de trabalho de parto e comgestação
a termo. O questionário utilizado foi a escala estado de ansiedade do Idate. Para a
avaliação da consistência interna, o alfa de Cronbach foi calculado por meio da análise
fatorial exploratória. A correlação dos fatores foi realizada por correlação de Pearson. O
nível de significância adotado para esta análise foi de 0,05.
Resultados Verificou-se que a escala estado do Idate no contexto de parto apresenta
dois fatores, representados como ausência (fator 1) e presença de ansiedade (fator 2);
o item 4 (“Estou arrependida”) não apresentou valor representativo. Ambos os fatores
apresentaram índices altos de alfa de Cronbach, variando entre 0,830 para o fator 1 e
0,723 para o fator 2. Nos resultados da correlação de Pearson entre os dois fatores, foi
observada uma correlação significativa, porém fraca (r ¼ -0,188; p ¼ 0,021).
Conclusões A escala de estado de ansiedade do Idate utilizada em gestantes durante
o trabalho de parto apresentou valores de consistência interna adequados, porém o
item 4 não apresentou valor fatorial representativo. Portanto, a utilização desse
questionário na prática clínica e em pesquisas sobre o parto deve ser realizado sem
a utilização do item 4 de maneira cautelosa e criteriosa.
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inclusion, all participants were told about the objectives,
risks and benefits of the research, and those who desired to
join signed a written informed consent form or a written
informed assent form, for girls under 18 years old.

The criteria used for inclusion were parturients in their
first labor, with ages ranging from 15 to 45 years old, with
low-risk pregnancies. The exclusion criteria went as follows:
twin pregnancy or dead fetus, parturients with clinical
instability, and those who did not understand the items in
the questionnaire.

The sample calculation was done considering seven sub-
jects22 per item of the questionnaire. Since the STAI has 20
items, the final sample comprised 150 pregnant women in
labor.

For the data collection, two instruments were used: the
first was a form developed specifically for this study, with
sociodemographic (age, marital status, educational level,
family income, occupation and origin) and obstetric data
(number of deliveries, gestational age). The second instru-
ment was the STAI S-Anxiety scale, which was applied
through interviews by the previously trained physiotherapy
resident of UFPE’s Residência Integrada Multiprofissional em
Saúde.

The STAI is composed of 40 statements, 20 for trait
anxiety (T-Anxiety) evaluation, and 20 for state anxiety
(S-Anxiety) evaluation. In this study, only the STAI S-Anxi-
ety scale was used. According to this inventory, the S-
Anxiety scale requires that the participant describes how
he or she feels “now, at the present moment” in relation to
the 20 items presented in a Likert scale of 4 points: 1-
Absolutely not; 2- A little; 3- Much; 4- Very Much. Its final
score varies from 20 to 80, and the higher the values, the
greater the anxiety level.15

The analysis of the data was performed using the Statistical
Package for Social Sciences (SPSS) software, version 18 for
Windows. For the sample characterization, the mean and stan-
dard deviation (SD) of thevariables age andgestational agewere
calculated. In the descriptive analysis, the datawas presented in
distribution tables of the absolute and relative frequencies.

Factor analysis was used because it is the most appropri-
ate to test the permanence of the theoretical model of a
scale’s original version in another culture or population. The
verification of the conditions to perform this analysis was
performed through the calculation of the sample adequacy
index of Kaiser-Meyer-Olkin (KMO). After that, the explor-
atory factor analysis method was applied to verify both the
factors of the data through the scree plot according to the
theory of Cattel23, and the definition of the number of factors
to be properly retained and extracted. Once the factor
analysis was done, Cronbach’s α coefficients were computed
to verify the internal consistency of the extracted factors. At
the end, the Pearson’s correlation was applied to verify the
existence of a relationship between the factors, and to
analyze the correlation force between the measures of the
two factors that were found. The level of significance adopted
for this analysis was of 0.05.

This study was performed according to the recommenda-
tions of theBrazilianMinister ofHealth’s Resolutionn. 466/12,
and it started after the approval of the UFPE Ethics Committee
for Research, under the number CAAE 38761514.0.0000.5208.

Results

During data collection, 500 pregnant womenwere evaluated
sequentially and by convenience for eligibility criteria, and
150 were eligible and included. Exclusions occurred mainly

Fig. 1 Scree plot analysis of the factors.
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due to high-risk pregnancies and clinical instability. The
average age of the pregnant women was 24.61 years (SD
¼ 6.21) and the average gestational age was 39.18 weeks
(SD ¼ 1.14). About the anxiety level score assessed by STAI,
most of the parturients showed a moderate anxiety level
(66.7%), followed by high anxiety (20%) and low anxiety
(13.3%).

Less than half of the pregnant women included were
nulliparous (40%). Most were in a stable consensual union
(50%); had 12 years or more of education (40%); a per capita
income smaller than oneminimumwage (43.3%); lived in the
metropolitan region (67.3%); and were housewives (52.7%,
against 47.3% who had a paid job) (►Table 1).

The index found when verifying the conditions for
performing the exploratory factor analysis by calculating
the sample adequacy index of KMO was of 0.730, which
indicated the existence of enough correlations between
the variables of the factor analysis.22 By analyzing the scree
plot in ►Fig. 1 according to Cattel’s theory,23 we observed
that thefirst two factors could be classified as the twomain
factors that best represent the composition of the instru-
ment in question.

Based on this result, the extraction of two factors was
imposed by the method of the main axis and oblimin
rotation, due to the expectation of obtaining the significant
correlations between the two factors. From the 20 items of
S-Anxiety, 19 of them were used: item 4 (“I regret it”) was
not considered, as it does not have a representative load
greater than 0.3. The remaining 19 itemswere divided into 2
factors, with factor 1 representing the semantic content that
expresses the presence of anxiety, tension or worry (pres-
ence of anxiety), which is represented by the items 1, 2, 5, 8,
10, 11, 15, 16, 19 and 20. Factor 2 had a semantic content that
expresses feelings of well-being or safety (absence of anxi-
ety), and it is represented by the items 3, 6, 7, 9, 12, 13, 14, 17
and 18.

►Table 2 presents the factor load distribution of all items
from STAI S-Anxiety scale, except for item 4.We found factor
loads that vary between 0.90 and 0.33 for factor 1, and

Table 1 Characteristics of the participants

Characteristics Parturients n ¼ 150

Age (years)

Variation 15–40

Mean � SD 24.61 � 6.210

Gestational age (week)

Variation 37–41

Mean � SD 39.18 � 1.14

Number of deliveries n (%)

Nulliparous 60 (40.0%)

Primiparous 20 (13.3%)

Multiparous 70 (46.7%)

Marital status n (%)

Single 32 (21.3%)

Married 42 (28%)

Widow 1 (0.7%)

Consensual union 75 (50%)

Educational level n (%)

1–3 years 6 (4%)

4–7 years 30 (20%)

8–11 years 54 (36%)

More than 12 years 60 (40%)

Per capita income n (%)

< 1 MW 65 (43.3%)

1–3 MW 81 (54%)

4–6 MW 4 (2.7%)

Origin n (%)

Metropolitan region 101 (67.3%)

Pernambuco countryside 45 (30%)

Other regions 4 (2.7%)

Occupation n (%)

Housewife 79 (52.7%)

Others 71 (47.3%)

Abbreviations: MW, minimum wage; SD, standard deviation.

Table 2 Factor analysis of the two factors
�

Items Factor 1 Factor 2

1. I feel calm -0.373

2. I feel safe 0.391

3. I feel tense 0.676

5. I feel at ease 0.520

6. I feel disturbed 0.332

7. I am worried about
possible misfortunes

0.539

8. I feel rested 0.461

9. I feel anxious 0.339

10. I feel ‘at home’ 0.546

11. I feel confident 0.453

12. I feel nervous 0.655

13. I am busy 0.803

14. I feel like a nervous wreck 0.747

15. I am relaxed 0.443

16. I am pleased 0.526

17. I am worried 0.609

18. I am super excited
and confused

0.648

19. I am happy 0.390

20. I feel good 0.497

� Item 4 (“I regret it”) not included.
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between 0.54 and 0.39 for factor 2, which are values consid-
ered appropriate.22

In the results of the Pearson correlation between the two
factors, a significant but weak correlation (r ¼ -0.188;
p ¼ 0.021) was observed. In the analysis of the Cronbach’s
α for factors 1 and 2, high indexes of consistency, varying
between 0.830 for factor 1 and 0.723 for factor 2 were
revealed.

Discussion

The results achieved by this study show that the STAI S-
Anxiety scale presented a good internal consistency, repre-
senting the evaluated construct that should be used for
pregnant women in labor, and, in this context, two factors
were found. Thefirst factor, composed by10 items, shows the
semantic content that expresses the presence of anxiety,
tension or worry, and the second factor was composed by a
content that expresses feelings of absence of anxiety or well-
being, represented by 9 items. Item 4 (“I regret it”) was
removed, as it does not have a representative load, so the
questionnaire had a total of 19 items.

This kind of evaluation is important to identify if the STAI
S-Anxiety scale, the most used in researches about maternal
anxiety during childbirth, shows a good internal consistency
and can, therefore, represent the evaluated construct in the
scenario of childbirth.13,24,25 This kind of analysis (factor
analysis) is one of the most commonly used statistical
procedures in the development, evaluation and refining of
psychometrical instruments.26 It is defined as a set of
multivariate techniques that aims to find the subjacent
structure in a data matrix and determine the number and
nature of the latent variables (factors) that best represent a
set of observed variables.27

The results of this study indicate high levels of internal
consistency in the STAI S-Anxiety scale. In the Cronbach’s α
analysis, values of 0.830 for factor 1 and of 0.723 for factor 2
were found; these results are above the ones considered as
acceptable within a scale of this kind.28,29 When an instru-
ment hasmore than one dimension/scale, theα for each scale
should be evaluated separately. In the correlation between
two factors, a significant but weak correlation was observed.
When high scores were observed in a factor, they tended to
be accompanied by low scores in the other factor.30

The Cronbach’s alphas found in this study confirm those
results previously stated in the Brazilian literature that used
the STAI S-Anxiety scale with samples of students from high
school (0.87) and college (0.89), military (0.82) and selective
process participants (0.79).21,31,32

The two factors found for the STAI S-Anxiety scale for
pregnant women in labor were classified as “presence of
anxiety” and “absence of anxiety.” In Brazil, the studies
conducted with the purpose of understanding the factorial
structure of STAI that analyzed the validity of the trait of
anxiety also found two factors.21,31,32 A study with a sample
of students in a selective process also showed, through factor
analysis, that the STAI T-Anxiety scale is formed by two
factors that were classified as “presence of anxiety” and

“absence of anxiety”31. Another study with a sample of
Brazilian students demonstrated that one factor was related
to anxiety, and the other, to depression.21 However, a study
using three Brazilian samples (university students and high
school students andmilitary in evaluation process) indicated
different factor structures according to the studied sample.
While the sample of university students and high school
students showed, respectively, a factor structure favorable to
the interpretation of an anxiety component and another to
depression, the military sample favored a suggestive inter-
pretation of the presence or absence of anxiety.32

Item 4 (“I regret it”) of the STAI S-Anxiety scale did not
have a representative statistical value, and it was excluded
from the analysis. This mathematical result is a clinical reflex
of the circumstances of the measurement of anxiety, or the
moment of childbirth. Regret is not a common feeling during
labor. It goes against the experience of parturition, repre-
sented as a relevant and unique event in the life of women,
marked by transformation, even though the process can be
extremely painful.33 In an integrated review about women’s
perception of the experience of childbirth,34 the moment
was described as a unique and important experience that
women expect to live in a physiological, natural and healthy
way, for them and their newborns.35,36 Women report this
moment as exciting, one of personal growth, for the creation
of a new identity. The status of being a mother37 is sur-
rounded by positive feelings, described as joy, happiness and
realization.38

The distribution of the factor loads of all items of STAI S-
Anxiety, except for item 4, presented results greater than 0.3,
which were considered appropriate.39 Factor 1 presented
values ranging from 0.80 to 0.33, and factor 2, between 0.54
and 0.39. Only item 1 (“I feel calm”) of factor 1 (“presence of
anxiety”) showed a negative value. In other words, this item
is the only one going on the opposite direction as the others.
This item is related to feelings that are opposed to the others
(like tension, disturbance, worry and anxiety), resulting in
different scores.

It is important to mention that in this study the
application of the questionnaire occurred in the interview
format, and the favorable results regarding the internal
consistency reflect that this mode of application is appro-
priate. The STAI was created as a self-administered15

questionnaire; however, in the context of childbirth, it
is difficult for the subjects to self-administer the ques-
tionnaire, as childbirth is a moment that does not allow
much concentration for reading, interpreting and for the
assimilation of the answers.

Most parturients who joined this research were multipa-
rous with low-risk pregnancies. This obstetric scenario could
interfere in the development of anxiety during labor.40 Item4
(“I regret it”) did not have a representative value in this kind
of studied population, but it could have some influence if the
women had high-risk pregnancies, presenting a significant
factor load value. The existence of some sort of gestational
risk favors a differentiated state for the pregnant woman
when compared with the ones who do not show any evi-
dence of possible complications.41,42
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In this research, some potential limitations can be con-
sidered, like the lack of a reliability test and intra and inter-
rater error measurements, once it is not possible to repeat
the test with the same volunteer and wait for similar results,
as the progression of labor results in situationswith different
characteristics at each moment. Another limitation is the
interpretability of the score without item 4.With the remov-
al of an item, there are changes in the total score, and this
may affect the interpretability of the instrument, that is, the
way of making qualitative inferences to the quantitative
scores.

The STAI S-Anxiety scale uses a score of 4 points in each
item to verify the intensity of anxiety, resulting in a variation
of 20 to 80 points. Subjects are categorized as having low
anxiety (20 to 40 points), medium anxiety (41 to 60 points)
and high anxiety (61 to 80 points). With the removal of item
4, this variation changes to 16 to 74 points.

Despite the limitations above mentioned, it is important
to highlight that, as far as we know, this is the first study that
evaluated the validity of construct and internal consistency
of the STAI S-Anxiety scale in pregnant women during labor.

Conclusion

The findings of the present study show that the use of the
STAI S-Anxiety scale in pregnant women during labor has
two factors, both with appropriate values of internal consis-
tency, but item 4 (“I regret it”) did not have a representative
factor value. We suggest that future studies evaluate other
properties of measure, as reliability and inter-rater error
measurements and validity, as well as the interpretability,
without item 4, in low- and high-risk pregnant women. Thus,
this questionnaire should be applied without item 4 in a
cautious and judicious manner in the clinical practice and in
researches about childbirth.

Note
We report no conflicts of interest.
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