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WHAT’S YOUR FAVOURITE DINOSAUR? PREOPERATIVE ANXIETY IN CHILDREN 

 

Introduction 
Preoperative anxiety and stress represent complex emotions often experienced by children 
and their parents prior to surgery(1). Anxiety is defined as “an emotional state characterized 
by apprehension and fear resulting from the anticipation of a threatening event”, and is a 
subjective emotion.(2) The perioperative period is one of the most stressful periods for 
patients and anxiety is an expected emotion in response to unpredictable and potentially life 
threatening circumstances, even more so if it is the patients first surgical experience.(3) 

 
Why is it important? 
Preoperative anxiety in the paediatric age group is common. Kain et. al. found that “75% of 
children undergoing surgery will develop extreme anxiety and distress during the 
perioperative period”.(4) Preoperative anxiety has been associated with a number of 
negative and maladaptive behaviours during the perioperative period in children including 
sleep disturbances, withdrawal, new onset enuresis, parent-child conflict, and separation 
anxiety.(5, 6) Patients who are more anxious have higher pain scores, increased analgesic 
requirements and are at an increased risk for emergence delirium.(5)   

Behavioural changes may persist beyond the immediate postoperative period. Studies have 
shown that “up to 60% of all children undergoing surgery may present with negative 
behavioural changes two weeks postoperatively”.(6) Strategies aimed at reducing anxiety 
and distress at the time of anaesthetic induction may reduce adverse psychological 
outcomes and prevent future negative behavioural responses to medical care.(7, 8) 

 
History of preoperative anxiety research 
Pearson observed in 1941 “significant emotional reactions in young children” presenting for 
surgery and anaesthesia.(5) In 1958 JE Eckenhoff found an association between 
“unsatisfactory anaesthetic inductions and negative personality changes in children”.(5, 9) 
This led to further research in the 1960s and 1970s, but studies lacked validated, reliable 
measures of child anxiety. In the late 1970s anxiety scales were developed specifically for 
children having dental treatment but later modified and introduced to measure anxiety in the 
perioperative setting.(9) Subsequently observational tools have evolved.(7) It is only over 
the past 20 years that research in this field has appeared in anaesthetic literature whereas 
previously it was mainly published in paediatrics, psychology and dentistry journals.(9) 

 

Measurement of preoperative anxiety  
A variety of objective and subjective methods are available and described in the literature 
for measuring preoperative anxiety.(2) Objective methods assess indirect measurements of 
sympathetico-adrenal activity and include measuring heart rate, blood pressure, skin 
conductance (changes in electrical skin potential), plasma cortisol, plasma catecholamines 
and urinary catecholamine excretion.(2) 

Preoperative anxiety in children can be measured subjectively through self-reporting using 
the State-Trait Anxiety Inventory for Children (STAIC), by measuring the degree of 
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cooperation at induction of anaesthesia using the Induction Compliance Checklist (ICC) or 
via observer ratings using the modified Yale Preoperative Anxiety Scale mYPAS or the 
modified shorter version, the mYPAS-SF. (8, 10) The mYPAS and ICC is the only two 
measurement scales available to easily monitor and communicate behavioural 
conditions.(10) The mYPAS is used in most anxiety studies in children. 

State-Trait Anxiety Inventory 
The State-Trait Anxiety Inventory scale is the gold standard for anxiety evaluation and is 
used in more than a thousand peer reviewed studies.(2, 11) The scale measures two types 
of anxiety: State anxiety (anxiety about an event/ how the corresponded “feels right now”) 
and trait anxiety (anxiety level as a personal characteristic/ how the corresponded “feels in 
general”). Its most current revision is Form Y. It has 40 questions with a range of four 
possible responses to each. The responded choose the number that best describes the 
intensity of their feelings in the State anxiety scale (not at all, somewhat, moderately so, very 
much so). In responding to the Trait anxiety scale patients rate the frequency of their feelings 
(almost never, sometimes, often, almost never). Low scores indicate a mild form of anxiety, 
median a moderate, and high scores a severe form of anxiety. It is the leading measure of 
personal anxiety globally and has been adapted in more than 40 languages. Its simplicity 
makes it ideal for evaluating individuals with lower educational backgrounds and is suitable 
for individuals older than 15 years of age. 

The STAI has been adapted for children between the ages of 9-12 years. It determines how 
prone a child is to anxious behaviour and emotional anxiety. It consists of two sets of 20 
questions and can be verbally read to younger children. It takes approximately 20 minutes 
to complete. 

The modified Yale Preoperative Anxiety Scale 
The modified Yale Preoperative Anxiety Scale consists of 5 items (activity, vocalizations, 
emotional expressivity, state of apart arousal, and use of parent. Each item has a Lickert 
type response option reflecting behaviours. Behaviour is rated from 1 to 4 or 1 to 6 
depending on the item. The mYPAS is typically administered at four different time points: in 
the preoperative holding area, walking to the theatre, entering theatre and at introduction of 
the anaesthesia mask.(12) Please refer to Appendix 1 & 2. 

 

Stages of psychological development and separation anxiety 
Learning to cope with separation is an essential part of normal childhood development.(6) 
Infants are able to differentiate between different people but will readily accept care and 
comfort from adults other than their primary caregiver and are less likely to experience 
separation anxiety.(6, 13) At the age of three months infants start to differentiate between 
familiar and unfamiliar people. Separation anxiety usually begins at 7-8 months of age and 
peaks at one year of age.(6) Separation anxiety remains a concern between the ages of 1-
3 years.(13) Subsequently separation anxiety declines with age with increasing cognitive 
abilities and object permanence. As per Ellen et. al. the degree to which separation evoke 
adaptive responses is a reflection of a child’s genetics, personality, parenting and previous 
life experiences.(6)  

Between the ages of 3-6 years children have concerns with regards to body mutilation and 
require frequent reassurance.(13) Children in the 7-12 year old age group need to feel that 
they are in control and need more participation and explanation. The adolescent age group 
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has increased body awareness, independence and an increased need for privacy. (13) It is 
difficult to build rapport with children with psychological, developmental and behavioural 
disorders as they are often fearful and suspicious of strangers.(13) 

Preoperative anxiety risk factors 
Factors which influence anxiety in children in the perioperative period include their age, 
gender, temperament, as well as their previous hospital and theatre experiences.(14) 
Children between the ages of 1-5 years are most at risk for developing extreme anxiety 
preoperative anxiety.(6) Shy, inhibited, dependent and withdrawn children are more at risk 
of developing preoperative anxiety.(13) Children of parents with high anxiety levels are more 
likely to be anxious at the induction of anaesthesia and to display postoperative behavioural 
disturbances.(13) Previous negative hospital experiences, immunizations are associated 
with higher anxiety levels in children.(13) 

 

Expression of preoperative anxiety at different time intervals 
Expression of perioperative distress, anxiety and fear may be verbal or behavioural, subtle 
or extreme. Induction of anaesthesia is the most distressing event in the perioperative 
period. In a study by Chorney et. al. the authors researched the prevalence of specific 
behaviours exhibited by children at induction of anaesthesia.(15) Children of ASA 1-2 status, 
already recruited as participants in the behavioural interactions-perioperative study (“a 
multicentre project assessing the main effects and moderators of adult behaviour on 
children’s perioperative distress”), and between the ages of 2-10 years presenting for 
surgery as outpatients were included in the study. In total 293 patients were eligible for 
inclusion. Of the participants 35% had a previous anaesthetic. Participants did not receive 
any sedating premedication, and all had a standardized gas induction with O2, N2O and 
sevoflurane. The induction process was filmed and trained independent observers analysed 
the data.  

Behaviours were documented and coded at four time intervals: 1) at the time the child left 
the holding area until theatre, 2) upon entering the theatre until the anaesthetic mask was 
introduced, 3)  the time period from when the child was notified of the mask until placed and 
4) the time from mask placement until anaesthesia induction completed. The authors divided 
behaviours and placed them into one of three groups: a) distress (crying, verbal resistance, 
verbal fear, seeking information, seeking emotional support), b) coping (non-procedural talk, 
using humour, engaging with distracting stimuli) and c) neutral (behaviours associated with 
the procedure for example engaging in medically related talk).  

More than 40% of children displayed distress during induction and 17% showed signs of 
significant distress (three or more distress behaviours). Young children were more inclined 
to display distress than older children however 30% of children still showed some form of 
distress in the 7-10-year-old group. A table from the article summarizing descriptive data on 
children’s display of behaviour is attached below.(15) 
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The highest proportion of children displayed engagement in medical play with the anaesthetist for 
e.g. pretending to be an astronaut with a mask. The second commonest was distress resisting the 
procedure non-verbally. There was no notable difference between the child who have had a previous 
anaesthetic experience and those who did not. Clear distress behaviours were crying, screaming, 
non-verbal resistance, verbal resistance and negative verbal emotion. The highest proportion of 
distress behaviour was in the 2-3-year-old age group when compared to the 4-6 and 7-10-year-old 
age groups. There was no difference in distress behaviour between the older two age groups.  

The authors summarized children’s behaviour across the four-time intervals (graphs below). 
(Chorney et. al.)(15) 
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Acute distress behaviour showed an increase across all intervals, from the walk to theatre 
until induction of anaesthesia. Behaviour peaked at mask notification and reduced sharply 
at mask placement. Early regulatory behaviours such as medical play and information 
seeking peaked during the walk to theatre and at mask notification. Overall there was a 
significant association between the behaviour displayed on the walk to theatre and 
behaviour displayed at induction. It is thus important to employ coping behaviour early. 
Children do not typically engage in coping behaviour in times of distress unless prompted 
by adults.(15) 

 

Children and the perioperative experience 
Recent research highlights the importance of focusing on children’s experiences of 
hospitalization.(16) A recently published article by Lööf et. al. from the department of 
paediatric anaesthesia and intensive care at the Karolinska University Hospital in Sweden, 
aimed to “explore children’s perspectives when facing anaesthesia and surgery”.(16) A 
child’s perspective is characterised by what the child finds important and children’s 
perceptions and hospital experiences differs considerably from those of adults.(16) Children 
are competent to self-report their feelings, thoughts and opinions.(16) Previous research 
from the same authors has shown that children want information to understand their illness 
and would like to be to be involved, consulted and heard. Identification of what information 
is desired by children is important for the design of preoperative preparation programs and 
perioperative care.  

Lööf et. al. included 22 children aged 3-16 years admitted for outpatient surgery in their 
study.  Interviews were conducted in three phases: Children were interviewed before and 
after anaesthesia/ surgery and then at home one month after hospitalisation. Parents were 
present for the first two interviews but not during the home interview. All patients were seen 
one month prior to surgery during a preoperative visit where all received preoperative 
counselling from an anaesthetist. The interviews were semi-structured and transcribed 
verbatim and included non-verbal communication. 

Two broad themes were recognized: “Fearful in association with anaesthesia and surgery” 
and “Confidence in association with anaesthesia and surgery”. Previous negative 
anaesthesia experiences increased fears.  

Fearful children were either apprehensive about the situation or had doubts and queries. 
Apprehension about the situation was further subdivided into subthemes of feelings of 
distress, environmental uneasiness, body related worries and fear of losing control. Feelings 
of distress and distrust increased when experiences did not match information received from 
medical practitioners. Communication with health care providers was highlighted: “They held 
me hard and continued with the painful procedure without listening even though I cried out 
loudly” (5-year-old boy).  

Environmental uneasiness related to the theatre environment where children described the 
narrow, hard operating table, bright theatre lights shining directly into eyes and teenagers 
referred to the number of people in theatre. Needle related procedures remained a main 
concern in the body related subtheme. Children felt that the removal of the patch over the 
EMLA cream was almost as bad as having the cannula placed. Children were concerned 
about mistakes being made and visible body scars: A 9-year-old described how the surgeon 
made the preoperative marking on his shoulder when he was for a wrist procedure: “I was 
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scared to death and thought they were going to operate at the wrong place or amputate my 
arm. I cried and was almost vomiting but was too scared to explain to anyone why.” Other 
concerns included being hungry and the obligatory preoperative fasting process. Children 
were scared to lose control and felt that the anaesthetic induction was “too fast/ they were 
not ready for it”. They were afraid of waking up during the procedure or not waking up 
thereafter. Losing control/ disruption in daily routine was also mentioned “time will go so fast 
and disappear”.  

The “doubts and queries subtheme” was further subdivided into a “lack of information and 
understanding” and “questions and concerns”.  A lack of information and understanding of 
medical procedures was identified as the main reason for apprehension. Children could 
explain what would be done but not the reasons behind it and lacked the ability to put events 
into context. They specifically had questions about the timing of procedures, outcomes and 
the timing of different intraoperative events. Needle related procedures raised the most 
questions and was of most concern. Common terms were misunderstood and had a different 
meaning to children: “I became so relieved when a nurse explained that there was only a 
small plastic tube remaining” (11-year-old). 

Children “confident in association with anaesthesia and surgery” had positive interactions 
with health care workers, received information in good time with understandable 
explanations and a friendly openness for questions. The reassurance and constant 
presence of the anaesthetist in theatre contributed to feelings of security and trust: “They 
had total control, someone, who was not even allowed to go to the toilet, was by my side 
checking me and the monitors” (8-year-old). The opportunity to control small things in the 
operating room was also considered important such as: where to insert the intravenous 
access, holding own anaesthetic mask, on which finger to place the saturation probe and 
being part of the decision on when to start the anaesthetic. All the children valued the 
presence of parents in theatre during induction. Children appreciated health care providers 
strategies for distraction: allowing toys and cell phones and telling a story, having humour. 
Confident children were also aware of their situation and used various sources for 
information and learning. Most preferred to ask their parents questions rather than health 
care workers. 

 

The Management of preoperative anxiety in children 
The management of preoperative anxiety can be divided into pharmacological and non-
pharmacological interventions. There are evidence that both options can reduce 
preoperative anxiety in children but research lack comparison of the two groups.(1) The 
focus of this presentation will be on the non-pharmacological intervention options, and 
evidence available in the management of preoperative anxiety in children. 
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Sedative premedication – The risk/ benefit debate 
Evidence supporting the use of premedication  

As summarized in an article by Rosenbaum et. al.(17): Preoperative anxiety in children is 
associated with adverse outcomes therefore it is necessary to manage it with premedication. 
Preoperative midazolam is associated with decreased anxiety in both children and their 
parents, results in less post-operative behavioural changes and antegrade amnesia that is 
beneficial during the recovery period. Similarly, preoperative clonidine reduces preoperative 
anxiety and postoperative pain. Parents of children who received preoperative midazolam 
have higher satisfaction scores with regards to the perioperative experience. Randomised 
control trial studies found that midazolam is superior to either a preoperative behaviour 
program or parental presence at induction in theatre.(17)  

 

Arguments against the use of routine premedication 

In the past the aim of sedating premedication was “to achieve general stress reduction, 
provide control of autonomic reflexes, and counteract side effects of the anaesthetic agents 
itself (ether)”.(17) Commonly a morphine derivative was combined with an anticholinergic. 
Since then the practice of anaesthesia and anaesthetic drugs has developed and reduced 
the need for routine preoperative sedating premedication.  

Implementation of non-pharmacological interventions is a valid alternative. Sedative 
premedication has several undesirable side effects. Children may refuse to take the drug. 
Patients must be monitored for side effects such as airway obstruction or respiratory 
depression. It requires additional nursing staff and equipment for monitoring. Premedication 
is more beneficial in the waiting period and does not always reduce the stress and anxiety 
present at induction of anaesthesia.(18) For various logistic and organizational factors such 
as changes in operating lists and nursing shortages in the ward, prescribed premedication 
might not be reliably administered in the ward.(18) 

There are other novel alternative premedication drugs available other than midazolam, but 
unfortunately the evidence for its use are limited to smaller studies. One of the new 
alternative drugs to midazolam in children is the alpha 2 receptor agonists such as clonidine 
and dexmedetomidine. Summarised in the tables below (from Rosenbaum et. al.(17)) is the 
limitations associated with the use of midazolam in children and the beneficial effects of the 
alpha 2 receptor agonists in the preoperative anaesthetic setting. 
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Non-pharmacological management of preoperative anxiety 
Child life specialists & preoperative preparation programs 
Child life specialists are health care professionals who work with children and their families 
and are traditionally employed in hospitals or in other health care institutions. Child life 
specialists focuses on the psychosocial development of children and use a range of 
developmentally appropriate activities to help children cope with the challenges of 
hospitalisation, illness and disability. They collaborate with other health care professionals 
and parents to identify the specific needs of a child and assist with managing the effects of 
the stressful situation through play preparation.  

Play therapy is a form of communication to help children familiarise themselves with the 
unknown and unfamiliar hospital environment.(19) Through play therapy children familiarise 
themselves with involved medical procedures and it allows children to make choices as to 
feel that they are in control. Play is an important part of normal childhood development. With 
the focus on improving the clinical symptoms of a disease during admission play is often 
disregarded and considered of lesser importance. The role of play therapy increases when 
a child is repeatedly hospitalised due to a chronic disease as it contributes to mental and 
emotional wellbeing. (19) The hospital area makes spontaneous play very difficult since daily 
routines has been disrupted and it is an unfamiliar environment with a risk of harm 
(infections, medical procedures). (19) Clatworthy found in their research that 30 minutes of 
play daily is effective in avoiding an increase in anxiety levels during hospital admission. 
(20) 

Koukourikos et. al. list the following advantages of play in the hospital setting(19): Play 
therapy establishes a connection with a familiar home environment and help to establish the 
continuity of everyday life; negative emotions are communicated and transferred during play; 
play therapy help children to maintain a sense of control in the situation and reduces anxiety; 
it reduces developmental regression while admitted to hospital; it encourages family 
participation (parents, siblings), create a stronger feeling of achievement and reduces 
parental anxiety; it also offers joy and entertainment to children of all ages. 

Preoperatively play therapy is effective as an intervention in reducing preoperative anxiety 
and is based on the patients age, medical history and previous hospital experiences. A child 
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life specialist will show the patient and their parents’ pictures of what to expect in theatre 
perioperatively. This can include pictures of medical personnel dressed in theatre attire with 
masks/ scrub caps, the preoperatively area where they will be waiting, theatre itself with 
some monitoring equipment and the recovery room.  

Preoperative education will include information with regards to what to expect on the day of 
surgery to both the parent and child. Age appropriate distraction techniques are also used 
while waiting in the preoperative holding area such as drawing, colouring books, playing with 
toys and puzzles. Children are then encouraged to bring their favourite toy into theatre. Child 
life specialists are trained to accompany children into theatre and assist with anaesthetic 
induction of anaesthesia for e.g. holding the anaesthetic mask, as they have built rapport 
with the child through the preparation process.  There are not many child life specialists 
practising in South Africa, but nursing/ anaesthetic staff may use some of the above 
preparation and distraction techniques in the preoperative holding area to reduce anxiety in 
children preoperatively.  

Preoperative preparation programs decrease anxiety and improve coping skills in 
children.(6) The importance of a preoperative visit by an anaesthetist has been proven to be 
useful by Egbert et. al. in 1988 when they had shown that a preoperative visit was almost 
as effective as a sedating premedication in reducing preoperative anxiety.(21) 

Behavioural programs have developed significantly over the past decades. In the 1960s 
preparation programs were designed to “provide an orientation tour and provided narrative 
information and aimed to establish trust between the hospital staff, parents and child.”(6) In 
the 1970s programs changed to allow children to “indirectly experience the perioperative 
course by role rehearsing with dolls or viewing a video”.(6) These techniques were 
supplemented in the 1980s with child life preparation programs (provided by child life 
specialists) and the teaching of coping skills. The learning of coping skills is considered the 
most effective preoperative intervention.(6) 

Coping preparation has been associated with a reduction in anxiety in the preoperative 
holding area, however no differences were found among the various preparation programs 
during induction, in the recovery room period or postoperatively. The timing of the 
preparation program before surgery is important and varies between different age groups. 
Children older than six years benefit the most from preparation programs when introduced 
more than five days prior to surgery and the least if the program is given a day before 
surgery. (6) 

 

Patient information leaflet 
Fortier et. al. did a study published in 2011 to determine what perioperative information 
children would like to given by medial staff.(22) The study included 143 children aged 7-17 
years. Children who were more anxious had a greater desire for more information about 
pain. There were no significant correlations between age, gender and temperament. Pre-
adolescent patients (7-11 years) did want more information with regards to the medical 
environment for e.g. “what does the operating room look like?”, compared to the adolescent 
age group (12-17 years). There was no difference in the type or amount of information 
required between patients who had previous surgery and those who did not. Preoperative 
information should be tailored based on the individual needs of the patient and that the 
majority of patients would like all the information.(22) 
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Bellew et. al. found that a paediatric anaesthesia leaflet provided to the parents of children 
undergoing surgery was informative, useful, did not increase preoperative parental anxiety 
and resulted in decreased preoperative anxiety in half of the study participants.(23) Sixty 
percent of respondents in their study felt that verbal information would not have been 
enough. Most of the parents expected information with regards to anaesthesia, the trip to 
theatre and pain relief after the operation. Surveys have shown that parents are often 
dissatisfied with the lack of procedural information provided by health care workers.  

Please refer to www.anaesthesiaweb.org, the anaesthesia interactive web page for children 
and their parents at the Astrid Lindgren Children’s Hospital in Sweden. It is a very informative 
interactive resource and the webpage is translated into English, Arabic, Bosnian, Chinese, 
Danish and Dutch. 

 

Parental presence in theatre at the induction of anaesthesia 
The presence of a parent in the holding area or at induction of anaesthesia may reduce 
some of the separation anxiety experienced by children. Anxiety in children correlate with 
the level of anxiety present in their parents. Parent temperament plays an important role and 
children of parents with low trait anxiety has lower levels of cortisol during induction of 
anaesthesia.(24)  

Parental presence at induction of anaesthesia (PPIA) remain a controversial topic and is not 
routinely practiced everywhere. There is a vast difference in practice between the USA and 
UK, where in the USA it is felt that parental presence is not always beneficial.(25) Parental 
presence is allowed in 26% of USA hospitals and encouraged in only 8% of hospitals, 28% 
of hospitals have no formal hospital policy and parental presence is against hospital policy 
in 23% of hospitals.(6, 26) Some USA hospitals require parents to sign an informed consent 
form acknowledging the risk of being present during anaesthesia induction.  

Objections to parents accompanying their children to theatre include concerns relating to 
the disruption of the theatre routine, overcrowding of theatres, medicolegal litigation and a 
possible negative reaction by parents. Increased parental anxiety can increase a child’s 
anxiety and place additional stress on the anaesthetist.(6) The focus should what parents 
do during induction rather than simply their presence. Allowing a parent into theatre without 
preparation may be counterproductive. If parents can accompany their child to theatre, 
adequate preoperative information is essential. It must include information about the type of 
induction technique, clarifying their role, and what to expect at the induction.(25) Audio-
visual aids such as videos showing an anaesthetic induction is useful.(25) 
 
In the UK practice also vary. In a 2002 postal survey to members of the Association of 
Paediatric Anaesthetists of Great Britain and Ireland (64% response rate) 51.8% of 
respondents said that they will sometimes allow parents to hold the facemask where 
appropriate, 41% have never allowed it and 6.6% routinely allowed it.(27) Almost 80% of 
respondents have always been comfortable with parental presence in theatre and 20.4% of 
respondents said their view towards parental presence in theatre has changed during their 
consultant career in that they are more likely to involve parents at induction. Thirty two 
percent of respondents has experienced a critical incident while involving parents at 
induction such as parents refusing to let go of their child once induced, followed by parents 
fainting in the induction room, laryngospasm and cyanosis.(27) 
 

http://www.anaesthesiaweb.org/
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Most of the research done so far has been on the effect of parental presence in theatre on 
the child and very little is reported on the effect of the experience on the parents. The 
practice of allowing family participation during medical procedures is not unique to paediatric 
anaesthesia. The American Heart Association endorses the idea of inviting family members 
to witness resuscitation efforts. Also, paternal presence during caesarean delivery has 
shown to be of value especially in the establishment of the father-child relationship.(28)  
 
Potential benefits from the parental presence during induction of anaesthesia include 
reducing the need for preoperative sedatives and avoiding the fear and anxiety that may 
occur on separation in theatre. Other benefits such as increasing a child’s compliance during 
induction remains controversial.(6) 
 
Messeri et. al. studied the effect of parental presence and premedication on preoperative 
anxiety in children.(18) Parents with high state and trait anxiety conveyed their own anxiety 
to their child. Parental anxiety increased as the induction time approached and peaked when 
the child lost consciousness, emphasising feelings of separation. Parental anxiety 
decreased after induction.(18) The authors found that if parents are present during the 
induction of anaesthesia, adding premedication does not offer any further benefit to parental 
anxiety scores but might be beneficial to the child by reducing anxiety in the waiting 
room.(18) Spielberger et. al. found that there was no difference in anxiety levels between 
parents who accompanied their child to theatre and those who did not. Parental anxiety 
remained high in both groups intra- and immediately postoperatively in recovery.(24) 
 
In a 2011 Cochrane review article Yip et. al. reviewed the effectiveness of various non-
pharmacological interventions at induction of anaesthesia in children. (7) None of the studies 
showed a difference in anxiety scores, cooperation at- or during induction when comparing 
parental presence versus no parental presence in theatre. Parental presence did not have 
a significant effect on parental anxiety or satisfaction, emergence delirium, induction time, 
or negative postoperative behaviours. In children premedicated with midazolam, parents are 
less anxious and more satisfied when they were present during induction in one trail by Kain 
et. al.(29) In another trial with all children premedicated with midazolam, there was no 
significant benefit when the mother held her child compared with an induction with no parent 
present. Children were significantly less anxious during induction if premedicated with 
midazolam and were accompanied by their parents, compared with parental presence 
alone. The premedication with midazolam had no impact on parental anxiety. 
 
In summary: some studies have shown that parental presence may be beneficial in reducing 
anxiety in children, others have shown no benefit. If not prepared in advance, being present 
in theatre can lead to increased parental anxiety. It is known that higher anxiety levels in 
parents contributes to increased anxiety levels in children. Kain et. al. recommends in their 
article “Predicting which child-parent pair will benefit from parental presence during induction 
of anaesthesia: a decision making approach” that the anaesthetist judges the level of anxiety 
of both the parent and child in the preoperative holding area.(30) An overly anxious parent 
in theatre does not benefit an already anxious child and increases anxiety in a calm child. 
Calm parents will benefit anxious children and will not induce anxiety in already calm 
children.(30) 
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Interventions to reduce parental anxiety 
There have not been many studies focusing specifically on interventions to reduce parental 
anxiety in order to reduce preoperative anxiety in children.  Three trials were included in the 
2011 Cochrane review.(7) In a 2001 study Zuwala et. al. gave parents an educational 
pamphlet and showed them a two-minute video demonstrating a paediatric mask induction. 
Children of participants had significantly lower postoperative behavioural scores in recovery 
but there were no differences seen in behavioural scores in children at induction or in a 
parental STAI questionnaire (anxiety scores). Even though the video intervention did not 
significantly reduce parental anxiety the authors found that a short video is an acceptable 
inexpensive adjunct to prepare parents better to accompany their child in theatre during 
induction and might be of a positive benefit to children in reducing preoperative anxiety.(24)  

McEwen et. al. found that there were no differences in total parental anxiety between video 
and no video groups in their study, but that parents in the video group had a higher “desire 
for information component”.(7) Wang et. al. in 2004 found that children of parents who had 
acupuncture prior to induction of anaesthesia was less anxious at induction and more 
cooperative. The anxiety measured with a STAI questionnaire was lower in the parents who 
received acupuncture but there was however no changes in physiological variables 
measured (heart rate and blood pressure).(7) 

 

Inhalational versus intravenous induction in children 
Many anaesthetists are of the believe that an inhalational induction is less psychologically 
traumatic to children, since children are generally thought to be afraid of needles. An 
inhalational induction is therefore the preferred induction technique in smaller children.(7)  

Children are sometimes put off by the smell of anaesthetic vapour and for this reason some 
manufacturers produce flavoured anaesthetic facemasks to disguise the smell (strawberry, 
bubble gum, cherry flavoured masks). These masks are however expensive as they are 
intended for single use.(31) A useful alternative is to add flavoured lip balm to the inside of 
a standard anaesthetic mask, which can then be washed off with detergent and water 
postoperatively. This has been shown to be a useful technique in the paediatric 
haematology/ oncology units of the Royal Hospital for Sick Children in Edinburgh.(31) 
Furthermore, the child can be involved in choosing the flavour of the lip balm for the mask 
providing useful distraction and involving the child in the decision making process.(31) 

In a 2003 study, Aguilera et. al. compared perioperative anxiety and postoperative 
behavioural changes in children undergoing a standardised intravenous induction with 
thiopental and inhalational induction with sevoflurane for elective ENT surgery.(32) One 
hundred and ten children between the ages of 2-14 years were recruited and allocated at 
random to one of two groups: inhalational or intravenous. All children were premedicated 
with midazolam and accompanied by a parent until the induction of anaesthesia was 
completed. Children in the intravenous group had EMLA cream applied at two sites an hour 
prior to induction and children in the inhalational group could choose between a bubble gum 
or strawberry scented mask. Children in the intravenous group was distracted by a nurse 
during cannula insertion. 

The authors found that the use of EMLA cream did not reduce the anxiety at cannula 
insertion and that the fear of the idea of a needle is as much as the pain caused by insertion. 
The duration of induction was shorter in the intravenous group but took longer to recover 
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and wake up in recovery. At arrival in the induction room 82% of children in the intravenous 
group compared to 92% of children in the inhalational group had satisfactory anxiety scores. 
During induction of anaesthesia more children in the intravenous group (46%) had 
unsatisfactory scores compared to the inhalational group (10%). Similar anxiety scores were 
observed between the two groups upon arrival in recovery postoperatively. However, 
problematic behavioural changes in the first two weeks following surgery were reported in 
28% in the intravenous group and in 48% in the inhalational group.(32) An intravenous 
induction is thus associated with more acute anxiety during induction but less significant 
behavioural changes postoperatively. The type and frequency of behavioural changes as 
per the article, are presented in the table below.(32) 

 

 

 

 

 

 

 

  

 

 

 

 

MacLaren et. al. studied the efficacy of a brief, standardised, parent-led anaesthetic mask 
exposure protocol on the day of surgery against a control group receiving standard care. 
The intervention group had significantly decreased preoperative anxiety and improved 
compliance at anaesthetic induction.(33) The authors suggested that the timing of mask 
exposure required further research and that an anaesthetic mask exposure protocol may 
even be more beneficial if initiated before the day of surgery.(33)  

Published in 2019, Walker et. al. undertook a randomised control trial to study the efficacy 
and timing of parent directed mask exposure as a stand-alone intervention to prevent 
preoperative anxiety in children.(34) The randomised control trial included 110 children 
between the ages of 4 to 7 years undergoing day-case dental procedures and their parents.  

Participants were randomised into one of three groups 1) Parent-directed mask exposure at 
least three times in the week prior to surgery, 2) parent-directed mask exposure at least 
once on the day of surgery, 3) No exposure prior to induction. Participants in the first group 
received an anaesthesia mask and practice pamphlet a week prior to surgery in the mail, 
and participants in the second group received an anaesthetic mask and pamphlet on the 
day in the morning prior to surgery. Child anxiety was observer rated at 5 times peri-
operatively using the mYPAS as scoring tool at admission, the holding area, transfer to the 
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operating room, anaesthetic induction and post-surgery.(34)  A baseline parental STAI trait 
version and child temperament using the EASI scale were performed.  

Results showed that child anxiety on admission was similar to that in the holding area. 
Anxiety increased with transfer to theatre and was the highest at anaesthetic induction. Post 
operatively anxiety levels decreased.(34) Interestingly there was a significant interaction 
between time and group: Group 2 and 3 had similar anxiety scores at admission but then 
group 2 had significantly less anxiety at induction of anaesthesia possibly due to the 
intervention. The anxiety score for group 1 did not significantly differ from group 3. Parent 
led mask exposure practice in the week before surgery did not make a significant difference. 
This is contradicting to existing evidence that indicated that children were more anxious 
when a preoperative preparation program was given at a closer time to surgery.  

Overall parental state anxiety decreased across the day and did not differ significantly by 
group, also contradicting existing evidence that interventions to reduce preoperative anxiety 
in children also reduces parental anxiety.(34) Please refer to the graphs below from Walker 
et. al. depicting the anxiety in children and parents at different time intervals.(34) 

 

 

 
 

 

 

 

 

 

 

  

 

 

 
 
 

Hypnosis 
Paediatric hypnosis has been integrated into various aspects of paediatric care as an 
adjunct or primary intervention in the management of acute- or chronic pain and anxiety. 
(35) It has been included in the treatment recommendations of the American Pain Society. 
Hypnosis is defined as an altered state of consciousness, perception or awareness. It 
involves narrowing of attention and concentration and is characterised by primary process 
thinking.(35) Children have been found to be highly receptive and open to therapeutic 
suggestion in the emergency department and in other stressful situations.  
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Calipel et. al. aimed to evaluate the efficacy of hypnosis on anxiety and perioperative 
behavioural disorders versus a premedication with midazolam.(36) Fifty children between 
the ages of 2-11 years were randomised into two groups: midazolam or hypnosis as 
premedication. The two groups showed no difference preoperatively in terms of anxiety 
levels. However at induction of anaesthesia the number of anxious children was less in the 
hypnosis group than in the midazolam premedication group (39% vs 68%) and 
postoperatively the children in the hypnosis group had less postoperative behavioural 
changes.(35, 36)  

A popular example of hypno-anaesthesia is the “magic glove technique” particularly used 
for intravenous line insertions or the “magic spot technique” for immunizations and other 
injections.(35) An imaginary glove is placed on the child’s hand with the suggestion that the 
“magic glove” is protecting the selected hand and that the hand is “aware about what is 
happening but is not concerned about it”. The sensory focus absorbs the child’s attention. 
The child is invited to feel the sensory differences between the two hands suggesting that 
the selected hand feels less. It is then suggested that the intravenous placement or injection 
is not painful. This is one of the typical hypnosis techniques taught to medical professionals, 
nurses and child life specialists despite the lack of research studies proving its efficacy. 
Medical hypnosis can play a role as an adjunct in preparing for surgery and anaesthesia, 
but it is essential to receive training. More information is available at the National Paediatrics 
Hypnosis Training Institute website at www.nphti.org.(35) 

 

Audio-visual distraction techniques 
In recent years electronic devices have been used to distract children to reduce anxiety and 
make the preoperative experience more enjoyable. Operating room monitors, tablets and 
smartphones displaying videos prior to induction significantly decreases anxiety in many 
children.(37, 38) Content can be in the form of passive distraction such as watching 
animated cartoons or more interactive in the form of video games. Both have shown to 
reduce preoperative anxiety.(38) Yip et. al. found that children who played an interactive 
game compared to children who watched cartoons showed similar levels of cooperation at 
induction, but that children playing interactive games showed less negative behavioural 
changes postoperatively.(7) Patel et. al. demonstrated in their study that playing an 
interactive video game is a better distractor than premedication with midazolam and parental 
presence in reducing anxiety at induction.(39)  

Rodriquez et. al. compared a bedside entertainment and relaxation theatre mounted onto 
the patients theatre bed to a standard 9.6 inch Samsung tablet in reducing preoperative 
anxiety at induction in the 4 to 10-year-old age group.(37) A larger screen providing a near 
immersive environment (large enough to fill the child’s vision) might increase immersivity 
providing more anxiolysis. Furthermore, it has been found that smaller handheld devices are 
more difficult to use in the supine position. They found that screen based video distraction 
techniques reduced preoperative anxiety at induction in patients regardless of the size of 
the video screen.(37) 

Seinden et. al. (40) compared “the effects of a tablet-based interactive distraction (TBID) 
tool to oral midazolam on perioperative anxiety.” In total, 108 children between the ages of 
1-11 years presenting for outpatient surgery was randomized to receive a sedating 
premedication of oral midazolam (0.5 -20mg/kg) or TBID. Parents was not allowed to 

http://www.nphti.org/
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accompany the child to theatre in both groups. The results showed that the TBID was 
superior to midazolam in reducing anxiety at separation from parents. Patients in the TBID 
group was discharged earlier from recovery than the midazolam group, with decreased 
emergence delirium and increased parental satisfaction. There was no difference in 
postoperative behaviour scores. Eighty one percent of parents was satisfied with the 
separation process compared to 59% in the midazolam group. The TBID was superior to 
midazolam in the 2-11-year-old age group with no significant difference in patients < 2 years 
of age in reducing preoperative anxiety. From the article, as an example of available games 
is a list of the games played, popularity per age group with a short description in the table 
below.(40) 

 

 

 

 

 
 

 

 

  

 

 

 

 

Virtual reality 
Virtual reality is one of the new technologies applied in clinical psychology. Virtual reality 
exposure therapy is a new therapeutic method that allow patients to be exposed to their 
fears in a safe environment and encourages them to develop coping skills. This technique 
is commonly used in the treatment of phobias. In a study published in 2019, Dehghan et. al. 
studied the effect of virtual reality technology on preoperative anxiety in children. Forty 
participants (ages between 6-12 years) were randomised into two groups with a pre- and 
post-anxiety test done in both groups. Patients in the interventional group experienced the 
preoperative process (walk to theatre, theatre environment) through a virtual reality 
simulation involving visual and auditory senses as a distraction technique. Children in the 
intervention group had significantly less preoperative anxiety than children in the control 
group and were more familiar with the operating room environment.(41) 

 

Clown doctors 
In 1986 “clown doctors” began working in hospitals as part of a program called “Big Apple 
Circus Clown Care” based on the assumption that humour is linked to the wellbeing of 
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patients. There has been an increase in services provided by clown doctors in paediatric 
settings. Clown doctors are professional performers who are trained to work in sensitive 
hospital environments. In their interactions with children and parents “use play, spontaneity, 
light-heartedness, humour, and creativity to relieve the stress of hospitalization and to 
provide sick children another avenue for emotional expression, control, and social 
interaction during their hospitalization.”(42) On some occasions clowns accompany patients 
into theatre but mainly work with children and their families preoperatively in the holding 
area or in the wards. Studies by Bertini et. al., Fernandes et. al. Hansen et. al., Vagnoli et. 
al. and Dionigi et. al. have shown that a clown intervention reduces distress and increases 
cooperation in children undergoing medical procedures.(42) This intervention is effective 
even if limited to preoperatively in the waiting area and not only if present at the induction of 
anaesthesia. Yip et. al. found that clown doctors significantly reduces preoperative anxiety 
but does not reduce parental anxiety.(7) Research into clown therapy is still new, but it has 
proven to be a valuable intervention thus far in reducing perioperative anxiety.  

 

Music therapy 
Interactive music therapy rather than passively listening to music has shown to reduce 
preoperative anxiety in both adults and children. Specific to music therapy in the 
perioperative setting Kain et. al. (43) reviewed interactive music therapy as an intervention 
to reduce preoperative anxiety in children. Healthy children between the ages of 3-7 years 
old were included in the study. Participants was divided into three groups, no intervention, 
midazolam 30 minutes preoperatively or music therapy in the preoperative holding area. 
Parents were present during the session preoperatively. The music therapist accompanied 
the children into theatre for induction without parental presence.  

The music therapist introduced instruments and different songs and children were 
encouraged to participate. Children were given opportunities to feel in control such as writing 
lyrics and choosing which instruments to play. The results showed that the children in the 
music intervention group was as anxious as the children in the control group. Post 
intervention at separation in theatre children who received therapy from the first therapist 
was significantly less anxious than the control group and the second therapist (more junior). 
The therapeutic effect did not last until the induction of anaesthesia. Overall the group who 
received midazolam had lower anxiety scores at induction.(43) Further research in this field 
is required. Music therapy is probably more useful as an adjunct as part recovery rather than 
as a specific measure to reduce anxiety preoperatively in theatre. 

 

Low sensory stimulation 
In a study about noise pollution in theatre Hodge et. al. measured noise levels in theatre and 
found overall high sound levels with load intermittent noises up to 108 decibels (the 
equivalent of a jack hammer in construction or music at a rock concert). The loudest noises 
were present during the induction of anaesthesia. Bright lights, high noise levels and multiple 
individuals addressing a child preoperatively added to preoperative anxiety. Theoretically 
reducing the above can result in lower anxiety levels in children. In their study Kain et. al. 
dimmed theatre lights, played Bach as background music, only the anaesthetist addressed 
the child in theatre and found that children were more cooperative at induction.(4) 
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The perioperative management of children with behavioural disorders 
Children with behavioural disorders are often presenting for surgery due to coexisting 
medical conditions and represent a major challenge for the child, parents/ caregivers and 
hospital staff. Common behavioural disorders include attention deficit hyperactivity disorder, 
autistic children and children with learning disabilities. Children with behavioural disorders 
often present with impaired social interactions, verbal and non-verbal communication and 
are resistant to change. Any change in their daily routine can be very distressing and lead 
to temper tantrums/ panic attacks making in hospital management very difficult. Van der 
Walt et. al. developed a successful preoperative behaviour program for autistic children at 
the Woman’s and Children’s Hospital in Adelaide Australia.(44) 

The surgeon notifies the anaesthetic team in advance about the scheduling of a child with 
autism. A telephonic interview is done with the parents/ caregivers and an autistic 
anaesthetic questionnaire is completed. The questionnaire elicits information specific to the 
admission and anaesthetic management. It contains basic demographic and medical 
information and then a checklist documenting likes/ dislikes, phobias, special needs and 
circumstances.  This information is noted to either make use of certain distractions or to 
avoid activities and situations known to cause distress.  

A perioperative plan is then formulated. Children are admitted to a private room/ side ward. 
A premedication of midazolam for mild cases and ketamine for moderate to severe autistics 
is recommended if indicated after assessment by the anaesthetists and consulting with 
caregivers. All children receive intravenous fluids, postoperative nausea and vomiting 
medication and cannulas are removed postoperatively or as soon as no longer required. 
Patients are discharged home as soon as possible to minimise disruption in daily 
routines.(44) 

Other strategies highlighted in the literature includes: scheduling the patient with a 
behavioural disorder first on the list to minimise waiting time and fasting periods; reduce the 
amount of distressing sensory input such as noise, light and movement; allow children to 
come to theatre with their own clothes or favourite toy; provide distraction techniques in 
waiting areas; allow parents/ guardians or the person with the best rapport/ relationship with 
the patient to accompany the patient into theatre. These children may benefit from a 
preoperative preparation program. Recover the patient in a quiet area with minimal sensory 
input. Advance planning and flexibility in the perioperative process is important.(45) 

 

Conclusion 
In the words of Professor Jenny Thomas from the Red Cross Children’s Hospital in Cape 
Town “in an ideal world all children would present to theatre well prepared for the experience 
they are about to undergo.”(14) However, health care, economic and time constraints make 
it difficult to assess and address the perioperative needs of all children undergoing 
anaesthesia and surgery.(14) Managing preoperative anxiety in children is more than just 
simply prescribing a sedating premed. Non-pharmacological interventions aimed at reducing 
preoperative anxiety in children must be considered specifically to reduce negative 
postoperative behavioural changes. Lastly, the 1-3 year old age group is most at risk for 
developing preoperative anxiety, anxiety peaks at anaesthetic induction and be imaginative 
in theatre with distraction techniques! 
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Appendix 1: The modified Yale Preoperative Anxiety Scale 
 
As published in the article: Jenkins BN, Fortier MA, Kaplan SH, Mayes LC, Kain ZN. Development 
of a Short Version of the Modified Yale Preoperative Anxiety Scale. Anesthesia & Analgesia. 
2014;119(3):643-50.(12) 
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Appendix 2: The modified Yale Preoperative Anxiety Scale Short Form 
 

As published in the article: Jenkins BN, Fortier MA, Kaplan SH, Mayes LC, Kain ZN. Development 
of a Short Version of the Modified Yale Preoperative Anxiety Scale. Anesthesia & Analgesia. 
2014;119(3):643-50.(12) 
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