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Background: One of the most frightening procedures for children is surgery. This study
aimed to assess the effect of animated illustrated stories on anxiety and behavioral disorders
in children after surgery.
Methods: In this randomized controlled clinical trial (RCT), 60 children between 4 and 8
years who went through adenotonsillectomy were divided into two groups based on random
numbers. In the intervention group, animated illustrated books were read for the children by
the researcher, for 30 mins, on the night before surgery. Child’s anxiety was measured using
the Revised Children’s Manifest Anxiety Scale (RCMAS) and Behavioral Disorder questionnaire (a researcher-made tool) before and 10 days after the book reading. Data were
analyzed using descriptive statistics and the non-parametric Mann–Whitney U test and
Wilcoxon signed-rank test.
Results: The results showed that mean scores of physiological anxiety (P-value<0.001),
social concerns/concentration (P-value=0.012), and total anxiety (P-value<0.001), except
worry/oversensitivity (P-value=0.140), statistically signiﬁcantly decreased in the intervention
group after book reading, but mean total anxiety and its three dimensions did not show
statistically signiﬁcant differences before and after treatment in the control group (Pvalue>0.05). Mean scores of the Behavioral Disorder questionnaire signiﬁcantly decreased
in the intervention group after book reading (P-value=0.001), but signiﬁcantly increased in
the control group (P-value<0.001).
Conclusion: The results showed that reading animated illustrated books could be effective
in reducing anxiety and behavioral disorders in children after surgery. It seems that these
books could be a new and creative way to distract children and can be used as supportive
care.
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About 30% of the children are hospitalized at least once during childhood.1 In the
United States, more than 5 million children undergo surgery annually, among whom
50% to 75% experience considerable fear and anxiety before surgery.2 Many factors
cause anxiety among children before surgery. These factors might be fear from
physical injury, pain, mutilation, or death; separation from parents and communicating with strangers in the absence of family, mistrust in adults, fear of the unknown,
uncertainty about the limitations and acceptable behavior, and loss of independence
or control.3 Preoperative anxiety is often associated with undesirable post-surgical
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results, and behavioral disorders in the recovery phase may
occur. These disorders include continuous anxiety and discomfort, phobia or unrealistic fear, nightmares, eating disorders, enuresis, delayed recovery and discharge, increased
heart rate, respiratory rate, and blood pressure, nausea, restlessness, malaise, and fatigue.4,5 A study by Moura et al
showed 42.0% of the children hospitalized for elective outpatient surgery, in 2013–2014, in Goiania, Brazil, had preoperative anxiety that was related to their age and
socioeconomic status.5
Chow et al (2015) showed the effectiveness of audiovisual interventions in reducing preoperative anxiety
among children undergoing elective surgery,6 and
Aminabadi et al (2011) showed that visual storytelling
had a statistically signiﬁcant effect on reducing pain and
anxiety among children who visited a dentist.7 Dahmani et
al (2014) also showed that postoperative delirium in preschool children can be prevented by using psychological
approaches and sedative medication together.8
In this trial, we experimented the effect of reading
animated illustrated book stories on reducing preoperative
anxiety in children.

Methods
The study population and sampling
This study was a randomized controlled trial, which studied the effect of animated illustrated books on anxiety
and behavioral disorders in children undergoing adenotonsillectomy in 2015.
The sample included 60 children aged 4 to 8 years old,
hospitalized for 2 days in the surgery wards of large
hospitals in Dezful (Iran) in 2015, who were chosen by
convenient sampling.

Inclusion and exclusion criteria
The included children had to be 4–8 years old, without
chronic diseases (such as cancer, liver, or kidney disease),
or hearing and speaking problems, and without a history of
surgery and hospitalization, central nervous system diseases, or mental illnesses such as depression. The parents
of these children had to be present at the time of hospitalization and consent for their child’s participation.
Children who did not cooperate in listening to the
stories or earned a score greater than 6 (from 9) in the
pathometer subscale were excluded. The pathometer subscale is one of the subscales of the questionnaire used in
this study and shows the responder’s dishonesty.
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Sample size
In order to determine the sample size, due to the lack of a
similar study in this ﬁeld, a pilot study was conducted on
ten children in the intervention group and ten children in
the control group. Then, by using the G*Power software9
assuming the inﬂuence coefﬁcient=0.74 (calculated based
on the total anxiety index from the pilot), α=0.05 and
power=0.8, the sample size was estimated to be 30 children in the intervention group and 30 in the control group.
The recruited children were assigned into two groups
randomly, based on the table of random numbers.

Data collection tools
Data were collected by a demographic information questionnaire, the standard RCMAS or Revised Children Manifest
Anxiety Scale10 and a researcher-made questionnaire for
behavioral disorders. The demographic questionnaire
included questions about age, sex, birth date, birth order,
child’s literacy, the educational level and occupation of parents, family income, health insurance status, living place,
number of family members, and the child’s psychological
support.
The child’s literacy was determined by asking one of
the parents.
The Behavioral Disorder Questionnaire was a
researcher-made tool. As there was no suitable tool available, we decided to build a questionnaire ourselves. In
order to build this questionnaire, a conceptual chart was
drawn and questions were designed based on a literature
review of recent related articles and expert opinion. The
face and content validity of this questionnaire were
approved by 10 academics and experts, including specialized consultants. The Cronbach’s alpha was 0.87 and
ICC=0.93.
The RCMAS contains 37 items including 28 items that
measure anxiety and 9 other items that assess the subject’s
dishonest responses (the pathometer subscale). In this tool,
children are asked to answer each of the items with yes/no,
and then each item is scored zero or one.
A total anxiety score is computed based on 28 items,
which are divided into 3 anxiety subscales: physiological
anxiety, obsessive concerns, and distracting thoughts and
fears. The remaining nine items on the RCMAS constitute
the Lie subscale for dishonest responses (Table 1).
Participants with pathometer scores higher than six
were excluded from the study. The reliability and validity
of the RCMAS have been investigated, and the Cronbach’s
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Table 1 The subscales of the Revised Children’s Manifest Anxiety Scale questionnaire
Subscales

No. of

Description

items
Physiological

10 items

It is about somatic manifestations of anxiety such as sleep difﬁculties, nausea and fatigue, worry, or oversensitivity

Obsessive
concerns

11 items

It measures obsessive concerns about a variety of things, most of which are typically vague and ill-deﬁned, as well
as fears about being hurt or emotionally isolated, and social concerns or concentration

Distractions

7 items

It measures distracting thoughts or fears that have a social or interpersonal nature.

Pathometer
Total items

9 items
37

This is the Lie subscale and determines dishonest responses.
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alpha coefﬁcient was reported to be >0.7 in previous
studies.11
The Behavioral Disorder questionnaire used in this study
was a researcher-designed checklist that consisted of 22 questions about retrograde behavior, separation anxiety, phobia,
panic attacks, anger, moral swings, depression, limb jerks,
thumb sucking, nail chewing, excuse bringing, pain, loss of
focus, lying, and impaired speech. Answers to questions were
based on 5 options: never, rarely, sometimes, often, or always.
A child with a higher score was supposed to have more
behavioral disorders. The questionnaire was designed by
reviewing several books and articles, and the content validity
was commented on and approved by 10 pediatricians, and
psychology specialists from Dezful University of Medical
Sciences. The reliability of the scale was assessed again in
this study; its intra-class correlation coefﬁcient (ICC) was 0.80
and its Cronbach’s alpha was 0.74.

Intervention
Initially, the researcher explained the purpose of the study
in 10 to 15 mins face-to-face for parents. Then, written
informed consent was obtained and the demographic information questionnaire was completed by interviewing the
parents or the child’s medical reports.
The reason for choosing participants from the 4- to 8year-old range was based on Piaget’s theory of cognitive
development that considers children have intuitive and
cognitive thinking based on visual aspects at this age.12
An animated illustrated story was read in the intervention
group for 30 mins the night before the operation. The intervention was performed on the night before surgery because the
child was admitted just the day before surgery and researchers
did not have access to the child sooner. In order to avoid bias in
the anxiety and behavioral disorders questionnaire, this questionnaire was completed by the evaluation team including a
pediatric clinical psychologist, nurse, and researcher before
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surgery, in the ward and 10 days after surgery by phone call,
and interviewing the mother.
In this study, the story was told by the researcher for
children. This story was taken from the Mental ﬁtness protocol
of Powell et al12 and was designed in four parts: the ﬁrst part
included providing basic information. In this section, two
types of information were given to the child. First, procedural
information that contained primary information about the
surgery and all the procedures from entry until exit from the
hospital. Information such as actions before surgery, during
hospitalization, and sensory information, including emotions
like pain, itching, and burning that the child may experience
during the treatment process and conditions that will occur
immediately after surgery, like wound site pain, nausea, numbness, and pain were explained to the child. The second part
included the behavior guidelines. In this part, behaviors such
as effective breathing before anesthesia, useful and harmful
movements before and after treatment were read for children,
and practically, the behavioral role was played and the child
was asked to repeat it. These guidelines were taught to children
before surgery by the researcher. The third part included
cognitive interventions. In this part of the book, the researcher
showed pictures of the operating theater and the equipment
including the anesthesia mask, and vital sign’s monitor clips
which children might fear from. The researcher changed the
child’s attitude towards this equipment so that they understood
the painlessness of this equipment. In this phase, in order to
make children believe that they can do this, pictures of similaraged children performing the same things were shown. The
book was designed in a three-dimensional fashion. After telling the story, the children were asked to perform tasks such as
move displaced ﬁgures to the right place on the storyboard and
describe things. They were also asked to narrate the story in
plain language.
The fourth part included excitement interventions. In
all phases in this booklet, the children were asked to

submit your manuscript | www.dovepress.com

DovePress

Powered by TCPDF (www.tcpdf.org)

63

Dovepress

Sekhavatpour et al

Pediatric Health, Medicine and Therapeutics downloaded from https://www.dovepress.com/ by 34.226.234.102 on 13-May-2021
For personal use only.

clearly express their emotions and excitements, like anxiety or fear and state what they are worried about or which
levels scared them. Hence, it was focused more on items
that the child had fear. The control group only received
routine care.

Statistical analysis
Frequency was reported for categorical variables, and
means and standard deviations were calculated for continuous variables.
Data normality was assessed by the Kolmogorov–
Smirnov test. The results of this test showed that the anxiety
score and its dimensions, and also the total score of behavioral disorders were positively skewed and not normally
distributed. Therefore, in order to compare the mean scores
of these variables before and after the intervention, the
Wilcoxon signed-rank test was used, and to compare scores
between the two intervention and control groups, the
Mann–Whitney U test was used. Also, the non-parametric
Chi-square test was used to compare categorical demographic variables such as child’s gender, education, and
parents’ education in the two groups under study.
Data analysis was performed by SPSS 16 (IBM Corp.
Released 2009. SPSS Statistics for Windows, Armonk, NY).

Results
Table 2 shows the demographic details of the children who
participated in this study. The results of Mann–Whitney U
and Chi-squared tests showed no statistically signiﬁcant
difference between demographic variables in the intervention and control groups.
The Wilcoxon signed-rank test results showed that the
mean scores of physiological anxiety (P-value<0.001),
social concerns/concentration (P-value=0.012), and total
anxiety (P-value<0.001) declined signiﬁcantly in the intervention group, after the intervention. But in the worry/
oversensitivity dimension, it was not statistically signiﬁcant (P-value=0.140). However, the mean score of total
anxiety (P-value=0.165) and its three dimensions including physiological anxiety (P-value=0.169), worry/oversensitivity (P-value=0.283), and social concerns/concentration
(P-value=0.377) before and after the intervention did not
show a statistically signiﬁcant difference in the control
group (Table 3).
The results show that the mean score of the behavioral
disturbances signiﬁcantly decreased in the intervention
group after the intervention (P-value=0.001). But, in the
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control group, the mean score of behavioral disturbances
signiﬁcantly increased (P<0.001) (Table 3).
Also, in order to assess the effect of intervention on
anxiety and behavioral disturbances, the difference
between before and after scores (after score minus before
score) of anxiety criteria and behavioral disturbances were
compared between the two groups, using Mann–Whitney
U test. As observed in Table 4, behavioral disturbances, all
dimensions of anxiety and total anxiety, except worry/
oversensitivity, signiﬁcantly decreased (negative scores)
in the intervention group, after applying the intervention
(Table 4).

Discussion
Anxiety before surgery and anesthesia in children can lead
to severe mental pressure and negative psychological
effects.13 Interventions aimed to reduce anxiety can help
children cope with the situation.
Kain et al (2007) mentioned interventions to reduce
anxiety in children and their parents before surgery. These
interventions included prescribing a sedative before surgery, the presence of parents during the whole process of
surgery and anesthesia, and providing appropriate informative preparation programs.14
A study by Cooper et al (2019) stated that storytelling
is a very useful tool in health communication, and with the
availability of high-speed Internet and affordable computer
devices, it could be a valuable tool for children and their
parents for decision making, reducing anxiety, and saving
counseling time.15 Berghmans et al (2018) showed that
after adenotonsillectomy, children often develop moderate
and severe problems and sleep disturbances during the ﬁrst
3 days after surgery, at home. Pre-operation problems and
the need to know information were related with increased
pain at home. These authors suggested that screening for
these problems can help identify vulnerable children and
prepare them by providing appropriate information, programs, and anti-drug treatments before the surgery.16
The results of Hatipoglu et al (2018) showed that providing visual and auditory information before anesthesia in
children was very effective in reducing preoperative anxiety
and behavioral changes, one week after discharge.17 The
study by Aminabadi et al (2012) also showed that illustrated
stories caused a signiﬁcant reduction in pain perception and
situational anxiety during dental treatment and improved
the children’s interaction with the dentist.7
A study by Gonçalves et al (2017)18 showed that visual
storytelling reduced aggression in primary school children,
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Table 2 Distribution of demographic variables among study groups
Variables

Intervention groupa

Control groupa

P-value

Age of children, y

5.93 (1.48)

6.60 (1.40)

0.079b

Age of mother, y

32.80 (4.83)

33.20 (5.26)

0.830b

Family income, per month

587$ (187)

629$ (219)

0.468b
0.196c

Gender

Educational of children

Mother’s education

Mother’s employment

Residence

Health insurance

Number of children in family

Mental support of children

Boy

18 (60.0)

13 (43.3)

Girl

12 (40.0)

17 (56.7)

Out of school

14 (46.7)

13 (43.3)

In school

16 (53.3)

17 (56.7)

Under diploma

10(33.3)

17 (56.7)

Diploma and upper

20(66.7)

13(43.3)

Non-employed

26 (86.7)

27 (90.0)

Employed

4 (13.3)

3 (10.0)

Rural

14 (46.7)

18 (60.0)

Urban

16 (53.3)

12 (40.0)

Without insurance

0 (00.0)

0 (00.0)

With insurance

30 (100.0)

30 (100.0)

1 child

6 (20.0)

6 (20.0)

2 children

16 (53.3)

16 (53.3)

≥3 children

8 (26.7)

8 (26.7)

No

0 (00.0)

0 (00.0)

30 (100.0)

30 (100.0)

Yes
a

b

0.795c

0.069c

0.688c

0.301c

—

>0.999c

>0.999c

c

Notes: Data are presented as mean±SD or No. (%). Mann–Whitney U test. Chi-squared test.

Table 3 Mean of anxiety and behavioral disturbances before and after intervention in intervention and control groups
Variables

Group

Before interventiona

10 day after interventiona

P-valueb

Physiological anxiety

Intervention group (n=30)
Control groups (n=30)

3.67±2.17
2.73±1.91

2.60±1.89
3.27±2.07

<0.001*
0.169

Worry/oversensitivity

Intervention group (n=30)
Control groups (n=30)

5.93±2.45
4.67±2.51

5.43±2.43
5.33±2.32

0.140
0.283

Social concerns/concentration

Intervention group (n=30)
Control groups (n=30)

1.63±1.16
1.27±1.36

1.20±0.81
1.50±1.38

0.012*
0.377

Total anxiety

Intervention group (n=30)
Control groups (n=30)

11.23±4.74
8.67±4.64

9.23±4.17
10.10±4.76

<0.001*
0.165

Behavioral disturbances

Intervention group (n=30)
Control groups (n=30)

46.20±9.00
40.53±7.87

41.70±8.71
44.87±9.54

0.001*
<0.001*

Notes: aData are presented as mean±SD. bWilcoxon signed-rank test. *P-values signiﬁcant at α level less than 0.05.

and Moghimian et al (2019)19 stated that visual storytelling
reduced the anxiety of patients before open-heart surgery.
The review done by Perry et al (2012) about preoperative interventional teaching strategies to reduce preoperative anxiety in children using age-appropriate educational
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interventions is in line with the present study and showed
that preparation of children before surgery is a great way
to reduce preoperative anxiety and postoperative behavioral disorders. In Perry et al’s review, anxiety decreased
by 91% in the intervention group compared to 81% in the
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Table 4 Mean differences of anxiety and behavioral disturbances before and after interventiona
Variables

Intervention group (after−before)a

Control groups (after- before)a

P-valueb

Physiological anxiety
Worry/oversensitivity

−1.07±1.17
−0.50±1.68

0.53±1.87
0.67±2.29

<0.001*
0.169

Social concerns/concentration

−0.43±0.86

0.23±1.25

0.044*

Total anxiety
Behavioral disturbances

−2.00±2.43
−4.50±6.38

1.43±4.34
4.33±5.21

<0.001*
<0.001*

Notes: aData are presented as mean±SD. bMann–Whitney U test. *P-values signiﬁcant at α level less than 0.05.

control group. Their study also showed that children who
received age-appropriate training had better data-processing, coping skills, experiences, and emotional control
after surgery than children who had received routine
daily interventions. These children also had less psychological problems, less anxiety in the recovery phase, and
less risk of retrograde behavioral disorders, such as nightmares, separation anxiety, eating disorders, and enuresis
after surgery, and were more compatible in all stages and
needed less sedation and experienced less physical
limitations.2
Another study by Zarei et al (2013) about the effectiveness of storytelling on physiological anxiety, worry, and
social anxiety in hospitalized school-age children suggests
that storytelling could reduce all sub-scales of anxiety
(RCMAS). These authors introduced storytelling as an effective, inexpensive method and the child’s favorite non-pharmaceutical intervention.20 Tabrizi et al (2015) also evaluated
the effect of preoperational education on reducing anxiety
among children aged 8–10 years and showed that storytelling
for children signiﬁcantly reduced separation anxiety during
anesthesia.21 Rice et al (2008) showed that educational programs that aimed at preoperative anxiety among children
reduced their anxiety during hospitalization and caused
stable vital signs.22 Messina et al (2014) tried to reduce
children’s anxiety before surgery by using clown therapy
for distraction and signiﬁcantly decreased anxiety among
children who entered the operating room with the clown.23
In this study, we tried to increase children’s awareness
and distract children. Aytekin et al (2016) conducted a
study, about the effect of preoperational distraction on
postoperative anxiety in children and showed a 4.2%
decrease in postoperative anxiety in children.24 Our results
are also in line with the study done by Al-Khotani et al
(2016), which was a clinical trial about the impact of
audio-visual distraction during dental treatment on children’s behavior. Al-Khotani’s study showed a decrease in
behavioral disorders and conditional anxiety.25
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In this regard, Al-Yateem et al (2016) write that surgery can be considered as an aggressive experience in a
child’s life, and if not dealt with properly by health care
professionals, it can lead to adverse consequences beyond
surgery. Health care professionals should seek methods to
reduce the anxiety associated with surgery, improve the
experience of the child and parents, and prevent negative
outcomes. This task was traditionally done with drug
therapy, which may have negative side effects, and therefore non-medicinal methods should be sought. These
authors conducted a randomized controlled trial and concluded that anxiety decreased in children undergoing day
surgery that listened to visual storytelling.26
In the study done by Majzoobi et al (2013), mental preparation was effective on perioperational children’s anxiety 27
as well.
The reason for different results can be the different types of
intervention (watching cartoons or playing computer games),
different durations of intervention, and presence or non-presence of parents beside the child during the whole intervention.
The systematic review done by Hudson et al (2016) on
more than 20 articles on the effect of perioperative interventions on pain and anxiety management during anesthesia
showed that 30% of the studies considered perioperative
interventions (audiovisual and relaxation-based intraoperative interventions) effective on pain and anxiety management, but, in about 50% of the studies, perioperative
interventions had no signiﬁcant effect.28
Gaskey showed that using images in the anesthetic visit
before the operation could signiﬁcantly decrease preoperative
anxiety in adult patients. These patients were also less nervous
and had a better knowledge about the anesthetic procedure.29
Our research showed that exposure to a three-dimensional
image book signiﬁcantly reduced anxiety during anesthesia.
In this regard, the results of Fortier et al (2015)30 and Batuman
et al (2016)31 found that showing an audiovisual program
before the operation is a cheap method to decrease children’s
anxiety.

Pediatric Health, Medicine and Therapeutics 2019:10

Dovepress

Pediatric Health, Medicine and Therapeutics downloaded from https://www.dovepress.com/ by 34.226.234.102 on 13-May-2021
For personal use only.

The strengths and limitations of the study
The strengths of the study were the inclusion of an expert
evaluating team to assess anxiety and behavioral disorders
among children, including a pediatric psychologist,
researcher, and nurse.
A limitation of this study was its small sample size
because this study was conducted in winter and spring,
when children went to school, and the number of children
for surgery was less, compared to summer. Other limitations include using self-report questionnaires and not using
objective measures for measuring pain or anxiety.
On the other hand, because of differences in children’s
intelligence, social class, attachment style, and parents’
anxiety, generalization of these results to all other children
in this age category should be performed with caution.

Conclusion
Pre-operative storytelling may be able to increase the
child’s familiarity with the environment, reduce the harmful effects of imminent stress, change the child’s attitude
towards the hospital environment, surgery, and operating
theater, and decrease the child’s fear and anxiety.
It is suggested that such programs be implemented in
routine hospital programs and that nurses, as the most
effective caregivers, play a main role in this regard.

Ethics approval and consent to
participate
This study was approved by the Ethics Committee of Dezful
University of Medical Sciences and the Ethic Code was IR.
DUMS.REC.1394.4. The objectives of this study were
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commencement. This study was registered in the clinical
trials registry of Iran (Code: IRCT2015082223704N1) on
July 29, 2015.
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