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Introduction of a paediatric anaesthesia comic information
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Abstract
Background: The aim of the study was to determine whether the introduction of a paediatric anaesthesia comic information
leaﬂet reduced preoperative anxiety levels of children undergoing major surgery. Secondary objectives were to determine
whether the level of understanding of participants and other risk factors inﬂuence STAIC-S (State–Trait Anxiety Inventory for
Children—State subscale) score in children.
Methods: We performed a randomized controlled parallel-group trial comparing preoperative anxiety between two groups of
children aged >6 and <17 yr. Before surgery, the intervention group received a comic information leaﬂet at home in addition to
routine information given by the anaesthetist at least 1 day before surgery. The control group received the routine information
only. The outcome measure was the difference between STAIC-S scores measured before any intervention and after the
anaesthetist’s visit. A multiple regression analysis was performed to explore the inﬂuence of the level of education, the anxiety
of parents, and the childrens’ intelligence quotient on STAIC-S scores.
Results: One hundred and ﬁfteen children were randomized between April 2009 and April 2013. An intention-to-treat analysis
on data from 111 patients showed a signiﬁcant reduction (P=0.002) in STAIC-S in the intervention group (n=54, mean=−2.2)
compared with the control group (n=57, mean=0.90). The multiple regression analysis did not show any inﬂuence on STAIC-S
scores of the level of education, parental anxiety, or the intelligence quotient of the children.
Conclusions: A paediatric anaesthesia comic information leaﬂet was a cheap and effective means of reducing preoperative
anxiety, measured by STAIC-S, in children.
Clinical trials registration: NCT 00841022.
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Editor’s key points
• Many children about to undergo anaesthesia for major surgery suffer from considerable anxiety.
• The prospect of anaesthesia itself is considered to be anxiety provoking.
• The authors have developed a cartoon-based anaesthetic
information leaﬂet for children.
• The current study investigated the inﬂuence of use of this
leaﬂet on preoperative anxiety.

Trial design
This was a multicentre, open-label, parallel-group randomized
trial conducted in Lyon, France (three sites).

Participants
Patients between 6 and 17 yr of age, who were to undergo surgery
and who presented a high, normal, or low level of verbal comprehension (normal academic level or not being held back a year),
were eligible. In our study, children were selected after the surgeon had conﬁrmed the surgical indication. The information
sheets (one for parents and one for the child suitable for his or
her age) were sent by post to the family of the child. The information leaﬂet contained the study information and clearly speciﬁed
the right to decline involvement in the study. A week after posting the information leaﬂet (the time allowed for reﬂection), the
parents were contacted by telephone by the lead psychologist;
the study was proposed again and explained. During this interval, the administrative information was also collected. Children
were also asked about the school class they attended. If the child
was not in the class equivalent to his or her age or if he or she had
repeated a school year twice or more, then the pre-inclusion process was stopped. Before any intervention, the general anxiety
score of the child was measured using the State–Trait Anxiety
Inventory for Children—State subscale (STAIC-S). The time provided for this questionnaire was 10–15 min maximum; thereafter,
if no disagreement was expressed by the parents (or holders of parental authority) then the randomization procedure was performed
to determine the group allocation of the child. The intervention
group received detailed information standardized with the comic
illustration, whereas the control group received only routine information. The information sheets were dispatched by post to the
study participants before the pre-anaesthetic visit, and a note (detailed information standardized with the comic illustration) was
mentioned only for the intervention group.
The level of understanding of children was also evaluated and
was veriﬁed by their performance on three items of the Wechsler
Intelligence Scale for Children-4th edition (WISC-IV: similarity,
vocabulary, and understanding) and the anxiety level as a function of level of understanding, the anxiety level adjusted on the
State–Trait Anxiety Inventory for Children—Trait subscale
(STAIC-T).
Patients whose illness created a major delay in verbal comprehension (score <70) were excluded from the study. As a result of
this low score, the children would be expected to have difﬁculty
with group discussions, auditory memory, reasoning aloud, reading, writing and expressing their ideas, and multistep directions;
therefore, it was expected that these children would not be able
to understand the comic illustration themselves and should be excluded from the study. However, the randomization reduced confounding by equalizing so-called factors (independent variables)
that had not been accounted for in the experimental design.

Interventions
After central randomization, participants were assigned to either
the intervention group or the control group. The control group received verbal information, as usually given by the anaesthetist
during the pre-anaesthesia consultation, on fasting, hospitalization, surgical procedures, risks of anaesthesia, pain management
after surgery, risks of transfusion. The intervention group received
similar oral information in addition to the written information
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Approximately 50–75% of children undergoing surgery develop
preoperative anxiety. The currently accepted pathophysiological
model postulates that anxiety attributable to stress increases the
concentrations of cortisol and epinephrine and the cytotoxic activity of certain cells.1 2 Stress could also lead to fear, anxiety,
cold, and infection. A major component of the preoperative stress
response seems to be increased production of corticotrophinreleasing hormone and autonomous nervous system peripheral
effectors, particularly of the hypothalamic–pituitary–adrenal
axis.2 3 The level of anxiety has been shown to be related to postoperative disorders such as unrest, enuresis, eating disorders,
apathy, solitary conﬁnement, and sleep disorders. These complications can persist up to 6 months after intervention.4 5 Furthermore, preoperative anxiety correlates with poor clinical recovery.1 6
As a consequence, the treatment of preoperative anxiety in children is a priority for anaesthetists.7
Many studies have evaluated the anxiety of parents or children before a routine surgery.8–22 Two descriptive studies21 23
have measured the anxiety level of 100 parents before the routine
operation of children using the ‘Leeds Anxiety and Depression
Scale’,24 a scale used usually in the assessment of psychiatric
pathologies. The patients were chosen from a predetermined
list depending on the source of their anxiety and the factors
that might possibly reduce it. The results of these two studies
were similar and have highlighted that 42–47% of parents have
a level of anxiety similar to that of adults with anxiety disorders.
Anaesthesia has been cited as the anxiety-provoking element.
The presence of parents during induction, the accompaniment
of their child up to the operating room, and the formulation of
a more detailed explanation by the doctor or the nurses of the
surgical risk were cited as elements that can reduce their anxiety.
However, the limitations of these two studies are that they are descriptive, made only with the parents, and they show only that
the anaesthesia care of the child is, in itself, a factor provoking
anxiety apart from the surgical procedure.
In France, the preoperative anaesthesia visit is mandatory before surgery. The visit should take place ‘a few days’ before surgery, which is usually interpreted to mean at least 2 days before
surgery. No items in the guideline for the preoperative visit address how it should be organized speciﬁcally and what should
be communicated to children or their parents. It is, however, generally accepted that the presence of parents is mandatory during
the interview. Three types of interventions have been described
to reduce preoperative anxiety: sedative premedication, presence
of parents, and training programmes for participants and their
parents. Few studies have explored whether the information provided to participants or the level of understanding of the information delivered is related to the parent’s anxiety.19–25 To our
knowledge, no study has explored the relationship between the
information delivered before anaesthesia, the level of understanding of children, and their level of anxiety.

Methods

Paediatric anaesthesia information

provided by the comic information leaﬂet sent to their home a
few days before hospitalization. The comic information leaﬂet
contained 20 pages, and each step was accompanied by a short
text and a few illustrations. At the end of the booklet was a
page written for the parents and a glossary (Fig. 1 a–c).
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outcome measures. The tested intervention, the Verbal Comprehension Index, the level of parental anxiety, and the educational
level of the mother were independent variables. The level of parental anxiety was measured by the mother’s STAIC score. If the
mother’s score was missing, then the father’s STAIC score was
used.

Outcomes

Sample size determination
A total of 110 participants, with 55 participants in each group,
would be required in order to show a difference of 1 point between groups on the evolution of the STAIC-S scale considering
the α risk of 0.05, 90% power, and an  of the difference of 1.6.

Randomization
Randomization was performed by a computer-generated random
number list prepared by the department of biostatistics of the coordination centre, which had no clinical involvement in the trial.
The random list was created using R statistical software, with a
1:1 allocation using a block size of 5. After obtaining the patient’s
consent to participate, a neuropsychologist at the coordination
centre allocated participants to the intervention or control
group by unmasking one line at each randomization on the list.

Statistical analysis
Statistical analysis was performed using R software. The evolution of the STAIC-S score between the ﬁrst evaluation and the
evaluation carried out after the pre-anaesthetic visit was compared between the two groups using the Mann–Whitney U-test.
The proportion of patients with a score <34 after the pre-anaesthetic visit was calculated and compared between the two groups
using Fisher’s exact test. The threshold of 34 has been shown
to have a sensitivity of 0.73 and a speciﬁcity of 0.70.26 The differences between the ﬁrst evaluation and the one carried out on the
day of hospitalization were also measured. The α risk of 5% was
used as the statistical signiﬁcance level for all the comparisons.
In order to adjust on the risk factors of anxiety in children,
a multiple linear regression was performed on the primary

Results
The ﬂow diagram of patients is presented in Fig. 2. Between April
2009 and April 2013, 115 patients, 58 in the control group and 57 in
the intervention group, were enrolled through three units. Four
patients did not receive the allocated treatment (3.4%). One hundred and eleven participants (93.0%) completed the study, three
(2.6%) discontinued the intervention, and one (0.9%) was lost during the follow-up. The primary analysis was an intention-to-treat
analysis and involved 111 patients. At inclusion, the mean
STAIC-S score was not signiﬁcantly different between the two
groups (30.4 in the control group vs 32.1 in the intervention
group, P=0.14; Table 1).
Interestingly, anxiety was higher at inclusion in one site,
neurosurgery (median score 33), compared with the two other
sites (median score 30). The assessment of the leaﬂet and the information received during the pre-anaesthetic visits by children
and parents are shown in Tables 2 and 3. Of 50 patients, 45 (90%)
found the received leaﬂet useful and 43 (86%) found it comforting.
Among parents, 93.5% found it useful and 91.3% comforting.
Generally, most of the parents read the leaﬂet (86.3% positive answers). Eighty-eight per cent of children (95 of 108) and 89% of
parents (97 of 109) indicated they had been informed regarding
general anaesthesia during the pre-anaesthetic visit. They
found this visit useful (88.1% of children and 92.6% of parents)
and reassuring (82.6% of children and 90.8% of parents).
In the intervention group, mean STAIC-S score was decreased
from 32.09 to 30.07 (−2.02, =4.23) between the ﬁrst evaluation
and the evaluation carried out after the pre-anaesthetic visit.
On the contrary, in the control group the mean STAIC-S score increased from 30.40 to 31.30 between the two evaluations (0.90
points, =4.97). The difference of evolution of the STAIC-S
score between the two groups was statistically signiﬁcant
(P=0.002). This difference persisted on the day of hospitalization,
when the mean STAIC-S score increased by 0.39 (=4) in comparison to the ﬁrst evaluation in the intervention group and by
5.14 (=6) in the control group (P<0.001). When the STAIC-S
score threshold of 34 was considered, the proportion of children
below 34 was signiﬁcantly higher in the intervention group (48 of
54=88.9%) compared with the control group (39 of 57=68.4%,
P=0.011). In the multiple linear regression analysis of the
STAIC-T score between the ﬁrst and the second evaluation, 110
patients were included. After adjustment of the potential confusion factors, the difference in the evolution of the STAIC-T score
between the two groups persisted. The adjusted difference of the
mean evolution was estimated at −2.9 in favour of the intervention group (P=0.002; Table 4).

Discussion
To our knowledge, this is the ﬁrst randomized controlled trial
evaluating the inﬂuence of prehospital-based information,
given by means of a comic leaﬂet to children, on the level of understanding of children and their level of anxiety.
The study aimed to evaluate the reduction in preoperative anxiety through a simple leaﬂet developed by paediatricians and paediatric anaesthetists, delivered at home before the
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The primary outcome was the change in anxiety level, measured
by STAIC-S, between the ﬁrst evaluation carried out before any
intervention and the evaluation carried out after the pre-anaesthetic visit. A secondary outcome was the difference between the
level of anxiety at the ﬁrst evaluation and at the evaluation carried out on the day of hospitalization, the night before the surgery, or the same day as the planned surgery. The STAIC-S has
been validated in children older than 6 yr and is widely used to
measure anxiety in children,26 the Cronbach α for state anxiety
was high (i.e. 0.87 and 0.82 for girls and boys, respectively); for
trait anxiety, it was 0.81 and 0.78, respectively. The correlation
of the test–retest 8 weeks after was moderate 0.46–0.61.26
In the present study, STAIC was used instead of modiﬁed Yale
preoperative anxiety scale, because its French version has been
validated.27 We also assessed the correlation between parental
and childrens’ anxiety with the same tool. Finally, STAIC allows
the measurement of trait anxiety of children apart from the perioperative anxiety. The STAIC questionnaires were administered
by two child psychologists who were not blinded to the allocation group. Two questionnaires, including 7 and 16 questions,
were used to assess childrens’ and parents’ evaluation of the
leaﬂet and the information given during the pre-anaesthetic
visit.28
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Fig 1 (–) Snapshots of comic leaﬂet.
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Enrolment

Assessed for eligibility
(n=4765)
Excluded (n=4654)
Did not meet inclusion criteria (n=4650)
Refusals (n=2)
Other reasons (n=2; language barrier)

Analyses

Comics intervention (n=57)
Received allocated intervention (n=55)
Did not receive allocated intervention (n=2;
did not receive the comics)

No comics intervention (n=58)
Received allocated intervention (n=56)
Did not receive allocated intervention (n=2;
were given the comics)

Lost to follow-up (n=1)
Premature drop-out (n=2)
(medical reasons)

Lost to follow-up (n=1)
Premature drop-out (n=1)

Analysed (n=54) - ITT

Analysed (n=57) - ITT

Fig 2 Flow diagram of patients. ITT, intention to treat.

Table 1 Participants’ characteristics. STAIC-S, The State-Trait Anxiety Inventory for Children State form; STAIC-T, The State-Trait Anxiety
Inventory for Children Trait form; STAI Y, The State-Trait Anxiety Inventory form Y (trait anxiety); WISC-IV, Wechsler Intelligence Scale for
Children-4th edition
Characteristic

Control (n=57)

Intervention (n=54)

Age [yr; mean ()]
Age range [yr; (minimum–maximum)]
Female [n (%)]
Male [n (%)]
Weight [kg; mean ()]
Height [cm; mean ()]
History of surgery, yes [n (%)]
STAIC-S [mean ()]
Neurosurgery
Orthopedic or visceral surgery
STAIC-T [mean ()]
STAI Y, mother [mean (, n)]
STAI Y, father [mean (, n)]
Verbal Comprehension Index WISC-IV
Vocabulary [mean (, n)]
Similarity [mean (, n)]
Comprehension [mean (, n)]
Highest diploma of the mother
Junior high [n (%)]
High school [n (%)]
University [n (%)]

12.2 (3.1)
6.4–16.8
30 (52.6)
27 (47.4)
57.29 (13.46)
164 (9)
35 (61.4)
30.4 (5.0)
32.2 (4.9)
29.3 (4.8)
31.1 (7.5)
42.9 (8.9, n=54)
40.2 (7.1, n=10)
101.4 (14.4, n=56)
10.0 (2.7, n=56)
10.6 (2.5, n=56)
10.3 (2.9, n=56)

12.6 (2.6)
6.4–16.8
29 (53.7)
25 (46.3)
52.71 (12.69)
161 (11)
31 (57.4)
32.1 (5.1)
33.6 (5.2)
31.0 (4.7)
31.4 (6.1)
41.1 (7.2, n=48)
38.5 (7.1, n=16)
104.5 (12.3)
10.6 (2.5)
11.0 (2.3)
10.8 (2.1)

19 (33.3)
19 (33.3)
19 (33.3)

17 (31.5)
13 (24.1)
24 (44.4)
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Table 2 Evaluation of the leaﬂet by children and parents in the intervention group. n, number of children or parents who answered yes to the
question; N, total number of children or parents for whom the answer to the question was not missing
Question

Children (N=54)

Parents (N=54)

Did you read the leaﬂet? [% (n/N)]
Did the leaﬂet comfort you? [% (n/N )]
Did the leaﬂet stress you out? [% (n/N )]
Did you ﬁnd the leaﬂet too complicated? [% (n/N )]
Did you ﬁnd the leaﬂet useful? [% (n/N )]
Did the leaﬂet give you information that you ignored? [% (n/N )]

96.0 (48/50)
86.0 (43/50)
8.0 (4/50)
4.0 (2/50)
90.0 (45/50)
70.0 (35/50)

86.3 (44/51)
91.3 (42/46)
2.1 (1/47)
2.2 (1/45)
93.5 (43/46)
34.8 (16/46)

Table 3 Evaluation of the pre-anaesthetic visit by children and parents. n, number of children or parents who answered yes to the question;
N, total number of children or parents for whom the answer to the question was not missing
Children

Parents

Duration of the pre-anaesthetic visit [min; mean ()]
Information received
Have you been informed on the risk of anaesthesia? [% (n/N)]
Have you been informed on the pain and the means for pain management? [% (n/N )]
Have you been informed on the general anaesthesia? [% (n/N )]
Have you been informed on the risks of potential transfusion? [% (n/N )]
Comprehension of the information
Is there a risk with anaesthesia? [% (n/N )]
Did you understand how your pain (of your children) will be handled? [% (n/N )]
Did you understand how you (your children) will be anaesthetized? [% (n/N )]
Have you been reassured by the consultation? [% (n/N )]
Quality of the visit
Was the consultation long enough? [% (n/N )]
Did you get an answer to your questions? [% (n/N )]
Did you ﬁnd the consultation useful? [% (n/N )]
General questions on anaesthesia
Did you know that this visit is mandatory? [% (n/N )]
Do you know who was the consultant? [% (n/N )]
Do you know that the doctor that you have seen is not always the same who is going to
anaesthetize you? [% (n/N )]
Is it important to you to have the same doctor for anaesthesia? [% (n/N )]

20.31 (9.44, N=108)

21.15 (9.17, N=107)

56.5 (61/108)
85.2 (92/108)
88.0 (95/108)
16.0 (17/106)

68.8 (75 /109)
85.3 (93/109)
89.0 (97/109)
24.0 (24/100)

35.2 (38 /108)
86.2 (94/109)
99.1 (105/109)
82.6 (90/109)

77.4 (82/106)
86.4 (95/110)
95.5 (105/110)
90.8 (99/109)

88.8 (95/107)
85.2 (92/108)
88.1 (96/109)

94.5 (104/110)
92.5 (99/107)
92.6 (100/108)

43.1 (47 /109)
22.9 (25/109)
78.9 (86/109)

93.6 (103/110)
65.1 (71/109)
94.5 (104/110)

46.8 (51/109)

50.0 (55/110)

Table 4 Results of the multiple linear regression analysis on the inﬂuence of aggravating factors on the beneﬁt of the leaﬂet on anxiety. Pr (>|t|),
Probability that the mean score of anxiety state of children (STAIC-S) has been inﬂuenced by the factors

Intercept
Intervention group (intervention vs control)
Verbal Comprehension Index
WISC-IV
Parental anxiety (STAIC)
Children trait anxiety (STAIC-T)
Highest diploma of the mother (for an increase of one unit of the diploma)

pre-anaesthetic visit. Our results show that children aged >6 and
<17 yr, who had received an educational comic leaﬂet at home up
to 1 week before surgery, had a lower mean STAIC-S score after
pre-anaesthetic visits. This beneﬁt seemed to persist until the
day of hospitalization. The multiple linear regression analysis
did not specify any modiﬁcation in this beneﬁt in relation to
the Verbal Comprehension Index, or the level of parents’ and
children’s trait anxiety.

Estimate



t value

Pr (>|t|)

0.58
−2.90
−0.03

1.28
0.90
0.04

0.45
−3.21
−0.85

0.65
0.002
0.40

−0.03
0.08
0.15

0.06
0.07
0.55

−0.48
1.16
0.27

0.63
0.25
0.79

Randomized controlled trials published so far on the preoperative preparation of children have mainly focused on
parental anxiety.9 10 19 Family-centred and psychological preoperative interventions have been shown to be effective
in reducing preoperative anxiety measured by mYPAS in
children.12
In the study by Kain and colleagues,12 children aged 2–10 yr
and their parents were randomly assigned to one of four groups:
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Conclusion
We believe that information on anaesthesia and surgery procedures given in a comic leaﬂet to children is worth implementation before surgery because it is cheap and seems effective in
reducing preoperative anxiety measured by STAIC.
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(i) control, who received standard care; (ii) parental presence,
who received standard parental presence during induction of
anaesthesia; (iii) ADVANCE, who received family-centred behavioural preparation; and (iv) oral midazolam. The authors assessed the effect of group assignment on preoperative anxiety
levels and postoperative outcomes such as analgesic consumption and emergence delirium.12 The primary objective was the
anxiety of the children according to the mYPAS scale, and the
secondary objective was the parental anxiety assessed using
the State–Trait Anxiety Inventory (STAI). The group ADVANCE
had scores of mYPAS and STAI that were signiﬁcantly lower
than in the other three groups. However, because the ADVANCE
programme consists of a number of components, it is unclear
which of the components are essential. Also this type of programme is difﬁcult to implement widely.29 30
Cohort studies suggest that the anxiety of children <3 yr old
could be increased by preparation (visual analog scale=46±17 vs
25±14, P=0.001),4 whereas in children >6 yr old the preparation
is more effective when delivered 1 week before surgery.4 This corroborates the result of a recent inconclusive randomized controlled trial on the preoperative education delivered on the day
of surgery for reducing the anxiety in children during i.v. induction of anaesthesia.
In a recent publication in the Cochrane Database of Systematic
Reviews, it was stated that the presence of parents during induction of general anaesthesia does not diminish their child’s anxiety.31 The authors also proposed that potentially promising
non-pharmacological interventions, such as parental acupuncture, clowns or clown doctors, playing videos of the child’s choice
during induction, low sensory stimulation, and hand-held video
games need further investigation in larger studies.31
The blinding of participants and investigators was not possible in our study because of the type of intervention. We were
also not able to organize blinding of outcome assessment by
two different assessors because of lack of funds. As a result, our
study could suffer from differential measurement errors. However, the multiple linear regression analysis suggests that children enrolled at the neurosurgery centre, who had a higher
STAIC score at baseline, beneﬁted more (STAIC score reduction
of −4.65) than those at other centres (−1.5; P-value for interaction
between group of randomization and centres=0.08). Subgroup
analyses did not show an inﬂuence of age, a history of surgery,
or chronic disease on the STAIC score.
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