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Background 

Children coming for elective surgery tend to be anxious and may have fears about the 

procedure. They may require restraints by the parent/ operating room staff, while the 

anaesthetist forcibly applies a mask on them for the inhalational induction. Although 

not ideal, most anaesthetists would still anaesthetize the child at the parents’ 

insistence because numerous childcare and work arrangements have been made for 

the operation to be performed on that particular day. Research has shown that 

children who are highly anxious pre-operatively tend to have higher postoperative pain, 

delayed hospital discharge, and higher incidence of emergence delirium, sleep 

disturbances, and other maladaptive behavioral changes that last up to a few weeks 

following surgery.  

Methods 

Measurement of peri-operative anxiety was done through the Induction Compliance 

Checklist (ICC). This survey comprises 10 behaviours that may be present at induction. 

A score of 0 indicates a perfect induction while 10 is the least ideal. Baseline data was 

collected for a month prior to the start of this project. Every eligible child was graded 

on the ICC by the Anaesthesia medical officer/ resident. To solve the perioperative 

anxiety issue, we broached it from multiple angles: surgical, nursing, anaesthesia and 

patient education. Surgeons were tasked with using a “red flags” table during the clinic 

consultation to help identify children with behaviours that may pose difficulties at 

anaesthesia induction. The anaesthesia team can then identify these children and plan 

for anaesthesia appropriately. Premedication workflow was also refined to facilitate 

the safe administration of oral midazolam to calm anxious children. Nurses and 

anaesthetists were given a lecture by the child life therapist on how to handle children 

with special needs. In addition, a formal referral system was put in place for the 

anaesthesia team/ surgical team to refer children to the child life therapist for pre-

operative intervention to reduce anxiety. Children (with special needs) that have been 

referred to the Anaesthesia Outpatient Consultation Clinic (AOCC) will also undergo a 

standardised screening and preparation package consisting of a questionnaire 
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understanding the child’s behavior, sample social stories the parents can use, and a 

role play box where the children can experience the pre-induction process. The role 

play box consists of a plastic intravenous canula, face mask, patient’s cap and gown, 

SpO2 sticker probe. A pamphlet containing information specific for general 

anaesthesia in children was also created for educating the parents. This information 

can also be found on the NUH Anaesthesia website; along with helpful links for parents 

to get more information.      

Results 

Baseline data shows that 54% of children aged 2 to 12 coming for elective surgery score 

≤4 on the induction compliance checklist. After our interventions, this figure has 

improved to an average of 87%. Proportion of children who scored for items 7,8,9 on 

the induction compliance checklist reduced from 46% to 19%.   

Lessons Learnt 

1. Importance of multi-disciplinary team cooperation– we had multiple stakeholders 

such as nursing, child life therapist, doctors from other specialties who were 

enthusiastic in lending support for implementing the measures. The champions 

from each of the disciplines helped drive the initiatives in their respective arenas. 

This allowed us to have a 360 approach to the problem and implement meaningful 

solutions.  

2. Clear goals were set and bite sized tasks identified for each discipline to carry out 

effectively. A clear leader in each discipline was also appointed to oversee the 

initiative.  

3. Parental education plays a big role in preparing the child for surgery and hence the 

ability to reduce perioperative anxiety. 

Conclusion 

Continued efforts are required to see further improvement in reducing peri-operative 

anxiety amongst children coming for elective surgery. There is potential for further 
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expansion of this project to have the GA pamphlet translated to Mandarin, and 

involvement of more surgical disciplines.   
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• Children coming for elective surgery tend to be anxious and fearful which may 

manifest as resistance at entering the operating theatre or during induction. 

• Although not ideal, most anaesthetists would still anaesthetize the child at the 

parents’ insistence because numerous childcare and work arrangements have 

been made for the operation to be performed on that particular day.

• Research has shown that children who are highly anxious pre-operatively tend to 

have higher postop pain, delayed hospital discharge, higher incidence of 

emergence delirium, sleep disturbances and other maladaptive behavioural

changes that last up to a few weeks following surgery.

• Every month, an average of 85 elective surgeries are performed under GA in 

children aged 2 to 12 across different disciplines including general paediatric

surgery, ENT, dental, eye, orthopaedics and plastic surgery. 

• The Induction Compliance Checklist is an observational scale comprising 10 items 

used to describe compliance of a child during induction of anaesthesia, score of > 

or =4 indicates poor compliance.
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• Baseline ICC scores of 50 children collected between mid-Feb to and mid-March:

• Concept of “Brutane” describes forcibly holding a child down for an inhalational 

induction when he/she is struggling or crying hysterically is characterized by items 7, 8 

and 9 on the ICC.

• 46% of the children scored at least 1 point for items #7, #8 and/or #9 on the ICC. 

• Results from departmental survey on “Brutane”
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• To achieve an Induction Compliance Checklist score of ≤4 amongst children aged 2 to 12 coming for elective general paediatric surgeries in NUH from 58% to 

80% in 6 months

• To reduce the proportion of patients with positive scores on items 7, 8 and 9 from 46% to 0

B: Goal

Annex 1.

C: Problem Analysis

Affinity Diagram
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C: Problem Analysis

Cause and effect 

diagram
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C: Problem Analysis

Pareto Chart
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D: Interventions & Action Plan

Annex 1.

Problem Intervention Date of 

Implementation

Lack of 

awareness 

of surgeons 

on how to 

counsel pre-

op

Standardised 5 questions (Red Flags Table) for 

surgeons to observe in a child’s behavior and flag 

up during the clinic visit to facilitate better 

anaesthetic planning (i.e. premed plans). This 

table will be available on the desktop of 

computers in the surgical clinics to be pasted into 

CDOCs and filled up by the surgeons during 

consultations.

March 2019

Lack of 

education of 

staff re: 

special 

needs 

children

Nursing: 

1) In-service to teach the nurses on Dos and 

Don’ts when handling a special needs child 

2) Refining the pre-med ordering and 

administrating process

Anaesthesia:

1) Morning meeting to educate the department on 

downsides of Brutane by Child life specialist, 

Ms Suraya

2) Standardised questionnaire, set of instructions 

and sample social story for working with 

parents of special needs children when they 

come to the AOCC with a formalized referral to 

the Child Life Specialist if indicated

Nursing:

1) In-service for 

nurses: 8 May 

(MCOT), 28 

May (MOT)

2) Premed 

protocol: 6 May 

2019

Anaesthesia:

Anaesthesia dept 

teaching on 11 

June 2019

AOCC protocol: 

13 May 2019

Lack of age 

appropriate 

materials for  

children

Role Play Box to be incorporated into the 

surgeon’s clinic and Playscape (Child Life 

Specialist’s workspace) with instruction card on 

how to use the contents 

- Box will include a mask, SpO2 probe, gown, 

cap, IV cannula

- Child life specialist will see the elective pre-op 

children on Thursday afternoons at the 

Playscape (children and parents can Walk In)

End May 2019

Red Flags 

Table for 

surgeons 

to include 

into 

CDOCs 

entries

Role Play 

Box for 

Children
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Educational 

Trifold Pamphlet 

for Parents –

Outside
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for Parents -
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Annex 1.

Improved clinic  OT Workflow with Interventions in Black

Nursing In-Service Questionnaire

• Total of 71 out of 96 nurses (MCOT and MBOT PACU/AU/Scrub nurses) 

attended the in-service, which was held in 2 separate sessions

• 100% of participants thought that the session was useful, that the speaker 

was effective in teaching and presenting the information; felt they understood 

more about the behavior of anxious/special needs children and that the 

duration of the session was appropriate.

• 97% felt they were more confident in handling children after the session. Of 

the 3% who didn’t feel the same, one person reflected that the children are 

sometimes too strong.

• 89% would like another session on a similar topic. Those who disagreed 

were more likely to be PACU or scrub nurses.

• In all, 97% would recommend their colleagues to come for another teaching 

session on a similar topic in the future. 

E: Benefits/ Results 
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• Possible reasons why the run chart does not show sustained improvement in 

reduction of scores 7, 8 and 9 might be due to lack of time for the 

interventions to run

• Bulk of the children under go elective surgeries during the school holidays 

(June 2019) and these children will be seen in clinic much earlier (Dec 2018 -

April 2019) prior to the introduction of our interventions hence the values may 

not be representative of the results of our interventions

Benefits of Our Interventions

• Staff

o Higher satisfaction from a smoother induction process

o Greater empowerment through provision of resources

• Patient/Parents

o Less anxiety and greater preparedness for surgery

• OT resources

o More efficient usage of OT time due to less delays from a prolonged 

induction/pre-medication process

Cost Savings (Per Patient)

• Cost of running MOT for 1 hour = $508

• Cost of running MCOT for 1 hour = $469

 30 min delay due to pre-med/poor co-operation = $254 (MOT), $234.50 

(MCOT)

• Cost of printing the GA pamphlet = $0.28 (incl GST) per piece

• Cost of role-play boxes = $2 (per box)

• Cost of pre-med mixing agent = $0.30

Net Savings:

- MOT: $254 - $0.28 - $2.00 - $0.30 = $251.42

- MCOT: $234.50 - $0.28 - $2.00 0 $0.30 = $231.92

F: Strategy for Spreading/Sustaining

• NHS Institute for Innovation and Improvement: sustainability score of 55.2

• Repeat in-service training for nurses being planned

• Red Flags table and GA pamphlet to be routine part of pre-op clinic visits

• GA pamphlets and information for parents made available on the NUH 

Anaesthesia website and to the clinics of other surgical specialties with 

Paediatric services

• Introduction of Child Life Specialist services and appropriate referral 

channels to the other surgical specialties – email notification and face-to-

face meeting to introduce other surgical departments to the child life 

specialist

• Other surgical specialties that have been contacted: Dental, ENT, 

orthopaedics, plastics


