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Abstract
Many children who undergo surgery experience significant perioperative anxiety. Preoperative
anxiety can prolong induction of anesthesia and postoperative recovery, increase the risk of
postoperative delirium, increase pain, and increase analgesic use. Researchers are looking for ways to
treat or prevent preoperative anxiety in children and possibly reduce its negative effects after surgery,
such interventions include non-pharmacological and premedication interventions with sedation drug
prior to surgery. Pretreatment, however, is often performed for children but it is not clear what the
best medicine is and how it is prescribed. Among the ways to reduce children's anxiety, the
anesthesiologist can use a combination of methods to achieve the best results.
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1- INTRODUCTION
Every year, many children undergo
surgery that requires anesthesia, which will
be stressful for them and their parents in
the pre-operative room before surgery.
These stresses for pediatric patients can be
due to anticipation of separation from
parents, helplessness, facing the strange
environment and fear of pain and
anesthesia, according to the observations
of studies, anesthesia is the most stressful
procedure for children during the entire
period prior to surgery (1). Preoperative
stress and anxiety, which is a feeling of
tension, worry and nervousness, can be
associated with crying, agitation, anger,
behavioral
and
verbal
unrest,
uncontrollable
urination
(2,
3).
Preoperative anxiety can prolong induction
of anesthesia and postoperative recovery,
increase the risk of postoperative delirium,
increase pain, and increase analgesic use
(4). Preoperative anxiety is associated with
some maladaptive behaviors (e.g., sleep
disturbances, eating disorders, separation
anxiety, nightmares and behavioral
conflict with parents) that impair the
child's daily functioning and it can have a
negative impact on children's response to
future medical care (2, 4). Since about
60% of children experience anxiety before
surgery (5), and because of the problems
that cause anxiety, researchers are looking
for ways to treat or prevent preoperative
anxiety in children and possibly reduce its
negative effects after surgery, such
interventions include non-pharmacological
and premedication interventions with
sedation drug prior to surgery (6). The
purpose of this review was to identify the
existing research on the various modes of
intervention for reducing anxiety in
pediatric anesthesia.
2- MATERIALS AND METHODS
We conducted an extensive search on
online databases (Medline (via PubMed),
EMBASE, Web of Science, Scopus,
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Cochrane Library, and CINAHL) from
inception until Mar 2019. No language
limitations were undertaken. Two authors
independently searched titles and abstracts
of articles and then each relevant article
was reviewed in detail. Afterwards, the
research team designed a form to include
extracted information.
3- RESULTS
3-1. Non-pharmacological interventions
Being in the operating room and
induction of the child's anesthesia can be
stressful,
using
non-pharmacological
methods to reduce anxiety and co-operate
with the treatment team may prevent the
side effects of preoperative sedation (7).
Various non-pharmacological strategies to
reduce pre-anesthetic stress in children can
be broadly categorized as: Psychological
(cognitive or behavioral); Environmental;
Equipment
modification;
Social
interventions, including communication
(8). Interventions that are more important
and more researched are entered in the
article,
however
other
nonpharmacological interventions such as
acupuncture,
hypnosis,
behavioral
interventions and animal-assisted therapy
have also been performed to reduce
children's anxiety
before inducing
anesthesia (9). The following is an
overview of more commonly used
interventions that are less costly and
require less time.
3-1-1. Parental presence at the time of
induction of anesthesia in children
Parental presence during induction of
anesthesia has also been used to minimize
anxiety. For many, parental presence
intentionally reduces anxiety and improves
quality of anesthesia induction (10).
However, some studies have shown
parental presence has an undesirable effect
(11) and, in some cases, can actually
increase anxiety (12). In some studies, the
level of anxiety in children was not
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significantly correlated with the presence
or absence of parents (13, 14), this may be
because parental stress affects children,
which means that in studies of parental
presence during anesthesia induction, their
level of anxiety should be examined in the
intervention. The effect of parental
presence at the time of anesthesia may be
influenced by different cultures (15).
Parental authorization may be restricted by
operating room regulations and by the
collaboration of anesthesia team.
3-1-2. Interventions that involve
children, such as video games, video clip
The use of video games and video clips are
potential
non-pharmacological
interventions that have been shown to be
effective in children, many studies have
used digital interventions for pure
distraction to reduce anxiety (16, 17).
However, the approach being investigated
by new research focuses on achieving
behavior change and reducing anxiety by
educating children in a fun and engaging
way through experiential learning and
game which can not only be cheap and
accessible, but also can transfer knowledge
about the anesthesia and surgery process.
Interactive and engaging, can lead to
behavioral changes in children (18).
Studies have also shown the positive
impact of watching animated cartoons and
using familiar children's toys on
preoperative anxiety in preschool children
(19). Generally, involvement in an
interesting game can reduce pre-operative
anxiety in preschool children and improve
their anesthesia compliance (20, 21). This
method is sometimes accompanied by
other interventions and can be more
effective in reducing anxiety. As new
studies have shown preoperative anxiety
was low in cases where electronic devices
were used for distraction with parental
presence at time of anesthesia (22).
3-1-3. Music Therapy
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Listening to music (a safe and low-cost
intervention) can make it easier for
children to be separated from their parents
and enter the operating room. Some
studies show that music interventions in
children undergoing surgery have a
statistically significant effect on reducing
anxiety and distress and children in the
operating room listening to music needed
less pain relief and reported less pain after
surgery (23). One study found that
audiovisual presentations may be more
effective in reducing children's anxiety
than auditory presentations, but both
methods have the same effect on
postoperative behavioral changes (24).
Given the safety, feasibility and low cost
of music therapy, it can be used as a
complementary treatment in the control of
pain and anxiety, especially in local
anesthesia (25-27).
3-1-4. Lown doctors
Clowns or clown doctors signiﬁcantly
lessened children’s anxiety in the
operating/induction room. However, this
reduction with clowns/clown doctors
present was not seen in measuring anxiety,
also at mask introduction (28, 29). In
clown doctors' interventions, children have
signiﬁcantly less anxiety during induction
of anesthesia and for hospitalization,
medical procedures and illness and its
consequences. Lastly, in relation to cooperation, studies reported children in the
clown group to have signiﬁcantly
increased affective valence, but lower
arousal (30); and in another study, clowns
are effective in reducing the duration of
crying as a pain-related issue¹. Clown
health care providers today are an integral
part of the health system, and their
numbers are increasing every day (Error!
Bookmark not defined.).
3-2. Sedative premedication
Since untreated children's anxiety can lead
to problems such as lack of co-operation,
hard induction, increased postoperative
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pain, need for more pain relief and
behavioral problems, despite many
advances
in
non-pharmacological
interventions, practitioners still depend on
sedative
premedication
(32,
33).
Premedication is often used for children
today, but the best medicine and the best
way to prescribe it are debated (34). Oral
prescription is the most commonly used
route, although it reduces access to
bioavailability.
Other
methods
of
prescribing sedative medications include
the musculoskeletal method, which is an
aggressive and painful method for children
and should be avoided if possible. Another
method is transmucosal which can be used
by sublingual, intranasal and buccal and
since the mucosa has good blood supply,
better drug absorption is achieved. There is
also an intra-rectal procedure that is often
painful and difficult to use in older
children, and in young children the
medications given in this way can be
easily excreted (5, 35). The most widely
used sedative drugs are reviewed in this
article.
3-2-1. Midazolam
Midazolam
is
a
short-acting
benzodiazepine and gamma-Aminobutyric
acid receptor inhibitor (36). Midazolam, a
very common drug in the premedication,
has anti-anxiety, sedative, anticonvulsant
and skeletal muscle relaxant activity, rapid
onset and a short duration of action and it
reduces postoperative vomiting (5, 37).
Due to its rapid onset and recovery, it is
one of the top premedications to obtain
conscious
sedation.
Although
the
elimination half-life of midazolam in
toddlers and pre-school children is 1 to 2
hours, this time in infancy is not
significantly longer (38). Midazolam
administration is generally intravenous, as
with other oral, rectal, subcutaneous and
buccal routes of administration, delaying
the onset of efficacy and high interpersonal
variability in onset of efficacy (39). Since
the intravenous method is invasive, in
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children, the drug can be used
transmucosal, which is well absorbed due
to extensive blood supply to the mucosal
tissue. Nasolam is a new nasal midazolam
formulation that does not damage the nasal
tissue and provides insufficient volume for
full absorption of the nasal mucosa, yet it
contains sufficient concentrations of
midazolam
to
produce
systemic
midazolam concentrations (40). Despite
the benefits of midazolam there are other
medications used today, this is because of
its adverse effects, from an ideal
premedication drug, which include
restlessness, adverse cognitive reactions,
post-operative
behavioral
changes,
amnesia, confusion and sudden respiratory
distress (41).
3-2-2. Ketamine
Ketamine,
an
N-methyl-D-aspartate
(NMDA) antagonist, is another popular
drug that has a sedative and analgesic
effect (42). However, its side effects, such
as excessive saliva, and nausea, vomiting,
hallucinations,
nystagmus,
dizziness,
blurred vision and postoperative mental
disorders limit its use (43). A combination
of dexmedetomidine and ketamine can
reduce the cardiovascular adverse effects
and postoperative delirium incidence
produced by ketamine (44). The
pharmacokinetics of ketamine have been
studied in analgesic doses after
intravenous, intramuscular and oral
administration, with only 17% of the drug
being absorbed in the oral administration,
and this method is not suitable for
ketamine use, when administered orally, as
a single pretreatment, it produces side
effects such as saliva and anxiety (45).
Studies have also investigated the use of
the drug combination, results showed that
ketamine plus midazolam has a better
analgesic quality, easier separation from
parents and better acceptance of the face
mask (46).
3-2-3. Dexmedetomidine
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Dexmedetomidine α-2 adrenergic receptor
agonist, is increasingly used in the
pediatric population that provides sedation,
analgesia, and anxiolytic effects without
causing significant respiratory depression
at the clinically approved dosage (47). As
a result, dexmedetomidine is used to
reduce postoperative negative behaviors
including emergency agitation and
aggression. The use of dexmedetomidine
in children undergoing anesthesia results
in a favorable recovery with reduced
postoperative pain and agitation, with no
adverse
postoperative
hemodynamic
effects (48), it reduces blood pressure and
heart rate in a dose-dependent manner
(49).Studies
have
shown
that
dexmedetomidine is superior to midazolam
because it results in enhanced preoperative
sedation relief and reduced postoperative
pain (5), and have also shown that
nebulized dexmedetomidine premedication
had more satisfactory sedation scores at
the time of admission to the OR, higher
acceptance of the medication, and shorter
recovery
times
after
sevoflurane
anaesthesia and lower incidence of
postoperative agitation than those who
received another drug like nebulized
ketamine or midazolam (50). However,
dexmedetomidine has not been approved
for use in children in some countries (54).
3-2-4. Clonidine
In 1993, the first report on the use of oral
clonidine administration in children
reported that oral clonidine administration
in a dose-dependent manner prior to
induction of anesthesia improved sedation,
better parental separation quality, and
higher mask acceptance and side effects
such as bradycardia, hypertension or
respiratory depression have not been
observed
(51).
In pediatric surgical patients, the sedative
and anxiolytic effect of oral clonidine has
been found to produce similar degrees of
sedative and anxiolytic effect and also
better drug acceptance score than oral
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midazolam (52, 53), although some studies
have shown the opposite (54). Clonidine
reduces the incidence of postoperative
confusion in children younger than 5 years
compared to midazolam (43). Pre-oral
administration of clonidine in children
produces similar or even better relaxation
compared to diazepam. In addition,
administration of clonidine reduces the
need for an inducible factor and reduces
stress response induced by tracheal
intubation, postoperative pain relief and
shivering, clonidine, unlike midazolam,
has no effect on respiration (55).
4- DISCUSSION
Anesthesia and hospitalization can be
stressful for children and their parents, and
are associated with pain, helplessness, fear,
and boredom. Given the negative
psychological and clinical consequences of
preoperative anxiety, identifying patients
at high risk is a clinically significant
opportunity to improve their surgical
experience and outcomes. To reduce the
incidence of preoperative anxiety in
children, anesthesiologists have used a
number of prevention strategies including
sedation,
non-pharmacological
interventions to induce anesthesia.
Pretreatment, however, is often performed
for children but it is not clear what the best
medicine is and how it is prescribed. Some
interventions are more common and some
less common. The use of sedatives is
criticized for its side effects, such as the
effect on the airway, the impact on patient
recovery, or the effect of patient behavior
after anesthesia (5, 32-55). On the other
hand,
some
studies
use
nonpharmacological
methods
such
as
parenting presence, music therapy, and
clown doctors, etc. that may be cost
effective but time consuming (7-30). There
are several ways that are now available to
allow patients to control pain and anxiety,
all healthcare professionals must be aware
of all the anxiolytic options available. The
goal of anesthesiologists is to reduce the
10639
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incidence of anxiety and improve the
quality of postoperative status of children
with the help of various interventions.
Sometimes using a combination of both
pharmacological and non-pharmacological
methods can be a more appropriate choice.
The positive effect of some of these
combined
approaches
have
been
considered like the presence of parents at
the time of induction of anesthesia and the
use of sedatives such as midazolam.
5- CONCLUSION
Among the ways to reduce children's
anxiety, the anesthesiologist can use a
combination of methods (such as sedation
and non-pharmacological interventions) to
achieve the best results, depending on the
type of anesthesia, the extent of surgery,
the history of previous anesthesia and
hospital facilities and costs.
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