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Background. Preoperative anxiety complicates treatment and requires assessment by nurses in children. Children, with or without
disability, are helped when pictures are used to support communication. The purpose of this pilot study was to test the reliability
and validity of the modified short State-Trait Anxiety Inventory (STAI) using a modified Talking Mats method in children
undergoing day surgeries. Method. A modified short STAI with pictorial support along the lines of the Talking Mats method
was pre- and postoperatively administered to 42 typically developing children aged three to nine years. The parents assessed the
children’s anxiety, simultaneously and independently, by scoring the short STAI by proxy. Results. The modified short STAI showed
moderate internal consistency and good construct validity in the age group seven to nine years. Conclusions. The results of this
study support the use of the instrument for self-reports in children aged seven to nine years. Future research will explore the
possibilities of also using this instrument for children with cognitive and communicative difficulties.

1. Introduction

It is a main concern to reduce preoperative anxiety in chil-
dren, because it is associated with painful effects on postop-
erative recovery [1, 2]. Preoperative anxiety is also correlated
with adverse postoperative behavioral abnormalities [3]. It
is important for nurses to measure children’s emotional
responses to surgery when planning appropriate nursing
interventions [4]. It is also important for nurses to assess
children’s anxiety with a validated instrument. Children’s
emotions and anxiety behavior can sometimes be measured
on an observational scale [5]. However, as children grow up,
their behavioral expressions will be partially under voluntary
control, and self-reports and behavioral measurements are
only modestly correlated in research. Behavioral assessments,
as well as self-reports, have several validity problems [6]. It
is a challenge to use self-reports to assess children’s anxiety.
Children’s levels of distress and their cognitive and commu-
nicative competence are essential concerns when nurses need
valid self-reports [7]. It is also a challenge to obtain the

child’s perspective and use a self-report if the child has a cog-
nitive or communicative disability [8]. Despite the metho-
dological challenges of administering self-reports, it is still
considered the golden standard [9]. Parents’ and nurses’ per-
ceptions of children’s emotions should only be considered an
estimate of the emotions experienced by children, as they are
not the children’s own self-reports [10]. For this reason it is
important to develop and test instruments that could be used
by children themselves. Children’s opportunities to partici-
pate in decisions about their care increase when they are able
to communicate their emotions, and this also enables nurses
to have a child’s perspective. Children should be supported to
maintain their competence and be able to communicate their
thoughts when they undergo examinations and treatments
[11].

Several self-reports have been tested in children, such as
the Faces Pain Scale (FPS) for pain intensity that has been
validated from four years [12]. However, this needs to be
reevaluated, as other research has questioned the validity of
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Table 1: Short STAI (state-trait anxiety inventory).

Not at all Somewhat Moderately Very much

(1) I feel calm 1 2 3 4

(2) I am tense 1 2 3 4

(3) I feel upset 1 2 3 4

(4) I am relaxed 1 2 3 4

(5) I feel content 1 2 3 4

(6) I am worried 1 2 3 4

the FPS in four-five-year-old children [13, 14]. Other instru-
ments that measure anxiety and fear have also been validated
in children above four-to-five, for example, the Children’s
Fear Scale [15] and the Facial Affective Scale [16, 17]. A visual
analogue anxiety scale has also been validated to measure
anxiety in children [18], adolescents [19], and adults [20]. All
of these instruments assess a single item, which is vulnerable
if the child does not specifically understand the item. It is
valuable to find instruments with more variables that identify
children’s feelings.

The State-Trait Anxiety Inventory for Children State
form (STAIC-S) was developed by Spielberger and contains
20 items, and it is one of the most frequently used self-
report instruments for evaluating children’s anxiety. The
STAIC-S offers high reliability and satisfactory validity [21].
The STAIC-S is widely used to assess children’s anxiety. For
example, it has previously been used in conjunction with
surgery [22]. Despite the wide use of STAIC-S, it has several
limitations, such as its length and complexity of use. Children
with limited linguistic competency and/or reading ability
also need help from their parents to fill out the STAIC-S,
risking its reliability and validity. For example, in a study, 10
out of 16 children (62.5%) needed help from their parents to
fill out the form [23]. Another study also showed that chil-
dren neither completed nor recognized all of the items [24].
A short form of the STAI was used and validated in children
aged 5–16 years [23] (Table 1). The short form of the STAI
includes six statements. The range for the short STAI is 6 to
24 points, with 6 points signifying no anxiety and 24 points
signifying the highest level of anxiety [25]. The short STAI
has mainly been used in adults, though a few studies have
also confirmed its usability in school-aged children [26, 27].
The construct validity was confirmed, since the scores on the
short STAI decreased significantly after a medical procedure
that was associated with anxiety. The concurrent validity
was established, and the short STAI was compared with the
STAIC-S. The Spearman correlation coefficient showed 0.88
before and 0.75 after a medical procedure. The Cronbach’s
alpha coefficient of the short STAI was 0.82 in this study. One
limitation of the results was that 7 out of 16 children (44%)
needed help from their parents to fill out the instrument [23].

This points to a need to develop an anxiety scale that
places fewer demands on reading ability, language, and
cognition to include children with cognitive and/or commu-
nicative problems. Most children develop the ability to
understand self-reports between the ages of three and seven
years [28]. Age as a marker of the usefulness of a self-report

instrument is a statistically significant predictor: preschool-
aged children are often less likely to understand a self-report
than a seven-year old [14]. Children also usually prefer to
score their emotions on face scales compared with other
methods [29]. In order to better adapt to the cognitive and
communicative abilities and styles of younger children and to
increase the options for children with disabilities to express
their anxiety independently, the Talking Mats method vas
applied to the short STAI. Talking Mats form a pictorial
framework based on three sets of picture symbols (topic,
scale, options) that are presented to individuals with cog-
nitive and/or communicative difficulties [30]. The method
has been shown, in earlier studies, to allow people with
cognitive and communicative difficulties to express their
thoughts and views [31–35]. So far, the research on the Talk-
ing Mats method has mainly been conducted with adults
with different kinds of disabilities.

The aim of this pilot study was to test the reliability and
validity of the modified short STAI using the pictorial frame-
work Talking Mats in typically developing children under-
going day surgeries. An important aspect of the validation
was to investigate the scale’s applicability with respect to
age. The pilot study is part of the larger project KomHIT—
Communication in child hospital care settings using aug-
mentative strategies and IT—that has the purpose to investi-
gate and improve the communication situation of chil-
dren with communicative disabilities during hospital care.
KomHIT conforms to the idea of inclusion and tries to
create a communicative hospital environment in which the
methods and tools developed are accessible and applied more
generally to all children. The use of the modified STAI and
Talking Mats to also enable children with communicative dis-
abilities to express anxiety will be investigated and reported
in a future study.

2. Method

This pilot study had a quantitative approach and tested con-
current validity, construct validity, and internal consistency.

During a study period of four months children, aged
three to nine years, and their parents were consecutively
recruited from a day surgery unit at the Queen Silvia Child-
ren’s Hospital, Gothenburg, Sweden. The data collection
went on for 21 predetermined days. The surgical interven-
tions were not preselected in this study. Based on the litera-
ture of von Baeyer et al. [14], which studies the relationship
between cognitive development and self-reporting, the chil-
dren were divided into three age groups, that is, three to four
years, five to six years, and seven to nine years. Children with
cognitive and communicative impairments were excluded
from the study, as were children and parents who did not
have a good command of Swedish. As mentioned, these will
be studied in the next phase of this project.

In a prestudy, five children were told to report the usabi-
lity of six pictures based on short STAI. In these cases, six
faces were more than necessary. Based on these reflections, a
team of experts of Augmentative and Alternative Communi-
cation (AAC) and pediatric nursing were told to select four
pictures that matched the six items in short STAI. A modified
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Figure 1: Four faces using Widgit Rebus symbols.

Figure 2: Three circles of different sizes (small, medium, and large).

short STAI was developed in which six statements were
transformed into four faces using Widgit Rebus symbols
[36]. These pictures were chosen by the researchers to fit the
feelings in the original short STAI (Figure 1). Two of the faces
demonstrate negative feelings, that is, tenseness and fear. The
other two faces demonstrate positive feelings, that is, calm-
ness and happiness. The child places each of these four faces
on a mat using a modified Talking Mats method [30]. The
Talking Mats method aims to reflect individual preferences
and concerns. Three circles of different size (small, medium,
and large) were used to signify “not at all,” “moderately,”
and “very much” (Figure 2). The child is given the facial
expression cards one at a time and is then instructed to
place each one according to his or her preference (Figure 3).
Finally, the instrument gives a scoring on the child’s level of
anxiety. The range for this instrument is 4 to 12 points, with
4 points signifying no anxiety and 12 points signifying the
highest level of anxiety.

All of the children who underwent investigations and
treatments during the study period scored their anxiety
before and after the surgery on the modified short STAI using
the modified Talking Mats method. One researcher showed
each of the four facial expressions to the children in a pre-
determined order. The children valued each expression
according to their own feelings and placed the card under-
neath one of three different-sized circles (small, medium, and
large). Finally, the researcher counted each facial expression
and calculated the total, which ranged from 4 to 12. One par-
ent of each child assessed the child’s anxiety, simultaneously
and independently, by scoring the short STAI by proxy.

Nonparametric tests were used, as the data were not nor-
mally distributed and the measurements lacked firm interval

Figure 3: The modified short State-Trait Anxiety Inventory (STAI)
using a modified Talking Mats method.

quality [37]. The Spearman’s correlation analysis was used
to compare the short STAI by proxy scores with the child-
ren’s self-reports of anxiety. A correlation of 0.5 or above was
considered sufficient to demonstrate the concurrent validity
[38]. The Wilcoxon signed rank test was used to compare
changes in the modified short STAI scores before and after
the surgery. The use of modified short STAI scores before
and after day surgery confirmed the construct validity in
this study since another study has evaluated that short STAI
scores decreased after day surgery in children aged 7–16
years [26]. A P value below 0.05 was considered significant
to demonstrate the construct validity. The agreement with
internal consistency was analyzed by both Cronbach’s alpha
and Pearson’s correlation, for a correlation between each
item and the scale total, omitting that item. A Cronbach’s
alpha coefficient of 0.7 or above shows high internal
consistency, and any item with a Pearson’s correlation of less
than 0.20 needs to be eliminated or rewritten [39]. In an
earlier pilot study, a significant decrease in anxiety, that is,
P < 0.05 (Wilcoxon signed rank test), was found when 14
children, aged 5 to 16 years, scored their anxiety on the short
STAI before and after a surgical or medical procedure [23]. It
was decided in this pilot study that each study group should
consist of 14 participants who scored their anxiety on the
modified short STAI before and after day surgery.

2.1. Ethical Considerations. The study was approved by
the Regional Medical Ethics Review Board of Gothenburg.
The parents were provided with identical oral and written
information about the study, and the children were also given
appropriate information with respect to age. Oral informed
consent was obtained from all the participants, and written
consent was collected from all the parents. The parents and
children who participated were thoroughly informed about
the purpose of the study and about their right to with-
draw from participation at any time. This study focused on
frightened children and parents, and it was important to
inform them explicitly about the voluntariness to participate
in this study. However, this study did not change any circu-
mstances for these children and parents. On the contrary,
the researcher in this study asked the children to express
their feelings. An earlier study demonstrated that this
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Table 2

3-4 y 5-6 y 7–9 y

n = 14 n = 14 n = 14

Parents

Mothers 11 9 9

Fathers 3 5 5

Children

Girls 7 6 6

Boys 7 8 8

Age (Median) 4 6 8

Surgery

Injection 2 3 2

Ear 3 2 0

Colo-/Gastroscopy 3 1 5

Hernia inguinalis 4 4 0

Retentio testis 1 1 2

Other 1 3 5

was beneficial to children in most circumstances [40]. All
identities have been kept confidential.

3. Results

Forty-two children, aged three to nine, participated in this
study. This number of participants fulfilled the criterion of
power in this pilot study. The first children and parents in the
day surgery who fulfilled the inclusion criteria participated,
and all the children and parents agreed to participate in this
study. No child or parent declined to participate due to dis-
tress, illness, or emotional state. The demographic data are
shown in Table 2.

3.1. Concurrent Validity. The distribution of the children’s
scoring before and after the procedure is presented in Table 3.
A significant correlation was found between the short STAI
by proxy scores and the children’s self-reports on the modi-
fied short STAI using Talking Mats in the age group three to
four years (r = 0.50). No other study group showed a signi-
ficant correlation between the short STAI by proxy and the
modified short STAI using Talking Mats.

3.2. Construct Validity. The median-modified short STAI
scores decreased significantly (P 0.004) from 6.5 before the
surgery to 5 after the surgery in the age group seven to nine
years. The parents’ median short STAI by proxy scores also
decreased significantly (P 0.037) from 13 before the surgery
to 9.5 after the surgery. No other scores decreased signi-
ficantly for the children in the other age groups.

3.3. Internal Consistency. The Cronbach’s alpha coefficient
was 0.25 for the modified short STAI scores in the age
group three to four years, 0.59 in the age group five to
six years, and 0.68 in the age group seven to nine years.
The Pearson’s correlation coefficient showed acceptable

correlation between items in the age groups seven to nine
years (r = 0.36–0.56) and five to six years (r = 0.26–0.55) but
lower and not suitable items in the age group three to four
years (r = −0.01–0.30).

4. Discussion

The results of this study initially verified the internal con-
sistency, that is, a Pearson’s correlation coefficient above 0.20,
of the modified short STAI using Talking Mats in the age
group seven to nine years. The internal consistency was not
very good for the age group five to six years and even lower
in the age group three to four years. Hitherto, the statistics
partially support internal consistency and confirm construct
validity for the modified short STAI scores in children above
seven years.

This study did not confirm whether this modified instru-
ment is usable in children below seven years. This result
is consistent with previous studies, which have evaluated
facial expressions that symbolize emotions. One study, for
example, confirmed that school-aged children could manage
self-reports for the purpose of assessing anxiety better than
younger children [14]. It may therefore be necessary to
exclude younger children from using self-report scales [14].

This study indicated that the Talking Mats method might
contribute to alleviating anxiety in children above seven
years who undergo surgery. It is valuable that children are
able to express their emotions, because this helps the health
professionals to find strategies that may reduce children’s
level of anxiety. Music medicine is an example of a strategy
that nurses could offer to reduce anxiety when children
undergo procedures [41] or day surgery [26].

The use of the Talking Mats method also helps children
to show their emotions without involvement from the nurse.
Children select each picture themselves and are able to
choose independently the level of both positive and negative
emotions. This is a promising method to use in children, but
hitherto no report exists in the literature about the use of
Talking Mats in children [42].

The advantage of our instrument, except for the use of
pictorial support, is that it measures more than one dimen-
sion of anxiety, that is, four feelings. Four facial expressions
help the researcher to validate the child’s understanding of
the face expressions. This is probably also the only face scale
that does not only measure negative feelings, such as the
Children’s Fear Scale [15], the Facial Affective Scale [16, 17],
and a visual analogue anxiety scale [18]. This instrument
actually lets the child measure positive feelings, which pro-
bably helps him or her to use positive coping strategies.
It is known that negative expressions from others, such as
parents, can negatively influence children’s experiences [43].
Future research will explore the possibilities of also using this
instrument for children with cognitive and communicative
difficulties.

One limitation was the study sample. It would therefore
be worthwhile to repeat this study with a larger sample. It
is also known that self-reports by proxy risk lack validity
and reliability [10], and this study failed to show concurrent
validity with the short STAI by proxy scores. It would be
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Table 3

Short STAI by proxy Modified short STAI Spearman’s correlation Wilcoxon sign rank test

Median (range) Median (range) (r) (P-value)

3-4 years

Parents before 10.5 (6–17)

after 10 (6–23) 0.67

Children before 4.5 (4–8)

after 5 (4–8) 0.17

Parents-Children before −0.28

Parents-Children after 0.50�

5-6 years

Parents before 10 (6–18)

after 8.5 (6–19) 0.21

Children before 5 (4–7)

after 4.5 (4–9) 0.67

Parents-Children before 0.19

Parents-Children after 0.27

7–9 years

Parents before 13 (6–19)

after 9.5 (6–16) 0.037∗

Children before 6.5 (5–11)

after 5 (4–6) 0.004∗∗

Parents-Children before 0.47

Parents-Children after 0.15
∗P < 0.05, ∗∗P < 0.01, �r = ≥ 0.5.

of value to change the study design of future research and
compare children’s scores on the modified short STAI using
Talking Mats with another self-report scale.

The range of surgical interventions differed in the data
collection, which means that some might have been exper-
ienced as more traumatic than others. However, the aim was
to test the instrument in different circumstances and levels
of anxiety. It is important to assess validity and reliability of
instruments at both low and high levels of anxiety.

This initial validation study can result in recommenda-
tions to nurses in their care of children who undergo medical
and surgical procedures. The results demonstrate that the
modified short STAI using Talking Mats can probably be
used to measure anxiety in children above seven years. How-
ever, this new instrument needs to be investigated further to
confirm its validity and reliability. The next step is to also
validate this instrument for children with cognitive and com-
municative difficulties.

5. Conclusion

This study showed that children above seven years were able
to use the modified short STAI with Talking Mats when they
underwent day surgery. It is important to encourage the use

of self-reports because parents by proxy scores were not valid
to use in this context.
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