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Purpose: To assess the impact on children of self-hypnotic relaxation scripts read by trained staff prior to the induction of anesthesia 
and/or extubation on the periprocedural experience.
Patients and Methods: A total of 160 children aged 7–18 years undergoing a cardiac catheterization intervention under general 
anesthesia were randomized into 4 groups: (1) a pre-procedure (PP-script) read prior to entering the procedural room, (2) a script read 
prior to extubation (PX-Script), (3) both PP- and PX-Scripts read and (4) no script read. Anxiety and pain were rated on self-reported 
0–10 scales. The modified Yale Preoperative Anxiety Scale was used for preoperative anxiety. The effect of script reading was 
associated with outcomes by linear regression for continuous variables, and logistic regression for binary variables in two-sided tests at 
a significance level of 0.05. Results are given in odds ratios (OR) and 95% confidence intervals (CI).
Results: Data were available for 158 patients. Reading the PP-Script prior to anesthesia was associated with a significant reduction in the 
use of intraoperative sedatives from 30% to 14% (OR 0.40; CI 0.18–0.88; p = 0.02) by the anesthesiologists, who were blinded to group 
attribution until extubation. This was despite the children not self-reporting significantly lower levels of anxiety or pain. The PX-Script did 
not change outcomes. Among groups, there was no significant difference in room time, postoperative recovery time and pain.
Conclusion: Reading a PP-Script for guidance in self-hypnotic relaxation can result in less need for intravenous sedation in the 
judgment of the anesthesiologist, independent of the children’s self-reported anxiety and pain. This raises interesting questions about 
subconscious patient–physician interactions affecting pain management.
Clinicaltrials.gov Identifier: NCT02347748.
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Introduction
Induction of general anesthesia can be distressing for children.1–4 High preoperative anxiety is considered a predictor of 
emergence delirium, postoperative pain, prolonged recovery, and postoperative maladaptive behavior.2,5–7 Premedication 
with sedatives can alleviate preoperative anxiety,8 but adds some risk and cost, and is not universally accepted.9,10 Thus, 
attention has been directed towards nonpharmacologic approaches such as parental presence, use of clown doctors, 
hypnosis, video games, or music, yielding mixed success.4,11

Explicitly remembered awareness under anesthesia is reported to be 0.1–0.2% in adults, and 8–10 times higher in 
children.12 Subconscious recall of audible events is estimated to be as high as 20–30%.13 On one hand, awareness during 
general anesthesia has been associated with creation of traumatic memories and symptoms of post-traumatic stress 
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disorder,14–16 on the other hand, therapeutic hypnotic suggestions delivered via earphones under general anesthesia have 
been associated with reduced postoperative pain and need for drugs in adults.17

The use of self-hypnotic relaxation scripts prior to interventional radiological procedures under conscious sedation 
resulted in a reduction of anxiety, pain, drug use, procedure time and complications in adult patients.18–20 This study 
aimed to investigate whether a script, adapted for pediatric use, read prior to percutaneous cardiac interventions under 
general anesthesia had similar benefits. Since there is debate about the use of audible positive suggestions of healing 
during anesthesia, we also assessed whether a script read prior to extubation would further improve recovery.

We hypothesize that reading a pre-procedural (PP) self-hypnotic script to patients results in less anxiety prior to 
induction of anesthesia, a reduced need for sedation, and better procedural and short-term recovery outcomes. We further 
hypothesize that participants who are read a pre-extubation (PX) script recover better than controls, and the combination 
of the PP and PX scripts has the greatest positive effect on physical and emotional well-being.

Materials and Methods
Trial Design and Setting
After approval by the Research Ethics Board of The Hospital for Sick Children, Toronto, Canada, which governs all 
hospital research activity in accordance with the Tri-Council Policy Statement on Ethical Conduct of Research Involving 
Humans; the International Conference on Harmonization Good Clinical Practice Guidelines; Part C, Division 5 of the 
Food and Drug Regulations of Canada; Part 4 of the Natural Health Product Regulations; Medical Devices Regulations; 
the provisions within the Ontario Personal Health Information protection Act; and the Declaration of Helsinki, 
a prospective randomized controlled trial with 160 patients aged 7–18 years was conducted at the Cardiac Diagnostic 
and Interventional Unit of a tertiary medical center from January 2014 to August 2018. The site investigators conducted 
the trial, controlled the data, and performed statistical analyses.

English-speaking children aged 7–18 who were scheduled for cardiac catheterization under general anesthesia were 
included. Exclusion criteria were cognitive impairment and known dissociative psychiatric disease.

Interventions
The interventions consisted of 1) the reading of a self-hypnotic relaxation pre-procedure script (“PP-Script”) adapted for 
children from language found to be effective in adults in reducing anxiety, pain and complications of invasive-image 
guided procedures.18–20 This script was read in the pre-catheterization work-up area, by one of three nurses, trained in 
procedural hypnotic language (Comfort Talk®, Brookline, MA). It contained relaxing and hypnotic language with sug-
gestions for ego strengthening and coping; 2) The second intervention was the reading of a pre-extubation script (“PX- 
Script”) containing suggestions for healing and recovery with acknowledgement of the patient’s contribution during the 
procedure. It was read by one of the same three nurses, immediately after the anesthetic gases were turned off at the end 
of the procedure and prior to extubation. The scripts are added to the Appendix for informative purposes only and should 
only be used with the appropriate training in their application.

Participants were randomized to one of the 4 groups: in group 1 they were read the PP-Script, in group 2 the PX- 
Script, in group 3 both the PP and the PX-Scripts, and in group 4, the control group, they were not read either script.

Outcome Measures
Anxiety and Pain
Patients’ level of anxiety on arrival and prior to meeting the anesthesiologist was measured by the modified Yale 
Preoperative Anxiety Scale (mYPAS) which has been validated for use with children.1 There are 22 questions in 5 
domains, and the overall score is calculated as follows: (activity score/4 + vocalizations score/6 + emotional expressivity 
score/4 + state of arousal score/4 + parent engagement/4)*20. Overall scores range from a minimum of 23.3 to 
a maximum of 100.

Pain and anxiety were further assessed on 0–10 verbal self-report scales which have been validated for adult and 
pediatric populations.21–23 They were recorded upon presentation, and after randomization prior to entering the procedure 
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room. Patients were asked to “Please let us know how comfortable you are right now on a scale of 0–10 with 0 meaning 
no anxiety or pain at all and 10 worst possible.” The neutral query about comfort levels as an introduction was used to 
avoid setting expectations of pain and anxiety. Potential enhancement of the pain perception has been associated with use 
of negative suggestions.24

Pediatric Anesthesia Behavior (PAB)
The effect of the PP-Script on the patient’s behavior during anesthesia induction was measured by the Pediatric 
Anesthesia Behavior (PAB) scale.25 The PAB correlates strongly with the mYPAS and demonstrates reliability and 
validity in assessment of both pre-induction behavior and the correlation with postoperative outcomes such as agitation 
in the Post Anesthesia Care Unit (PACU) and maladaptive behaviors at home. The PAB uses three scores: 1=Happy 
(calm and controlled; compliant); 2=Sad (tearful and/or withdrawn but compliant); and 3=Mad (loud vocal resistance 
with screaming or shouting and/or physical resistance to induction requiring physical restraint by staff and/or parents).

Procedural Experience and Drug Use
The procedural experience was assessed in terms of procedure time, drug use, and complications.

Recovery
Immediate recovery measures were time spent in the recovery room, self-reported pain and anxiety, post-procedural drug 
use, vomiting, and adverse events.

Sample Size
Sample size determination was based on the mYPAS score.1 Levels of ~35±10 (out of 100) are reported in high-stress 
situations in children. The mean reported differences in outcome in studies examining reduction of preoperative anxiety 
were 17 for parental acupuncture, 24 for a hypnotic intervention, and 30.75 for use of clowns.26,27 To be able to detect 
a pairwise difference of 8 points in mYPAS with a power of 85% at a combined alpha level of 0.05 for the full regression 
model (pairwise alpha level of 0.0166) 35 patients per group are needed, which we increased to 40 per group (15%) to 
account for dropouts and withdrawal. Sample size was calculated using Power and Sample size (PASS) statistical 
software v8.0 (NCSS, Kaysville, UT).

Randomization
A statistical colleague external to the research team generated a list of random assignments for 160 subjects using 160 
unique study ID numbers. Block randomization was used, and 160 sealed, opaque, sequentially numbered envel-
opes were prepared. The envelopes contained random group assignment for that study ID to one of the four groups 
described above.

Procedure Flow and Blinding
The children and/or their parents were approached by one of the research nurses regarding study participation during 
their pre-catheterization visit. If they were interested, the details were explained, and written, signed informed consent 
was obtained by one of the study team members during the visit from the parent or legal guardian of the child. Consent 
for the catheterization procedure itself was also obtained during the same visit.

On the day of the procedure, the admitting registered nurse obtained the baseline patient data, mYPAS rating and 
pain/anxiety ratings. Upon transfer to the unit in which the cardiac procedure was to be performed, one of the three 
nurses trained in procedural hypnotic language read the PP-Script, if required by group attribution, and recorded 
the second mYPAS rating. Afterwards, the anesthesiologist who was blinded to group allocation assessed the child. 
Premedication was given at the discretion of the anesthesiologist. The most common pre-medication used was oral 
midazolam 0.5mg/kg mixed with acetaminophen 15mg/kg. Adolescents were given lorazepam 1–2mg. All patients had 
balanced general anesthesia with a controlled airway. Fentanyl or morphine was routinely used at induction. Additional 
sedation was optional and coded as given or not.
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The child was asked again to rate their pain and anxiety level, just prior to walking into the procedure room 
with the nurse. The anesthesiologist and other team members were blinded to group attribution, at least until 
extubation.

Partial group attribution was exposed to the team prior to extubation: reading the PX-Script revealed that the parti-
cipant was in group 2 (PX-Script) or Group 3 (PP + PX-Scripts) versus group 1 (PP-Script only) or 4=no Script. No-one 
could distinguish between either group 2 and 3, or 1 and 4, respectively. Staff and participants did not reveal group 
assignments to the recovery room or in-patient unit staff recording anxiety and pain scores or administering post- 
procedural pain medication.

Patients were aware of group allocation with regards to the PP-Script but were not consciously aware of the reading 
of the PX-Script.

Statistical Methods
The analysis was conducted using an intent-to-treat approach. Missing values in outcomes and covariates were not 
imputed. For each outcome, a linear (continuous) or logistic (binary) regression model was created. Study intervention 
was coded as a dual set of binary variables (group 1: PP-Script only as 1–0, group 2: PX-Script only 0–1, group 3: both 
PP-plus PX-Scripts 1–1 and group 4: neither intervention 0–0), using the group with neither intervention as the reference 
categories and contrasting each group to all others within the regression model. As needed, linear outcomes were inves-
tigated for potential mathematical transformations where their distribution significantly deviated from normal. 
Adjustments for important confounders or variables which failed the test of randomization were integrated in the 
regression models as needed.

Scores on entry into the procedure room were used as outcomes in a linear regression model using pre-reading scores 
and group assignment as independent covariates. PP-Script scores were an adjustment factor, while group assignment 
determined whether the PP-Script reduced the increase in anxiety as the patient entered the procedure room. All data 
analyses were performed using SAS v9.3 (The SAS Institute, Cary, NC).

For summarizing the effect of the PP-Script on the mYPAS, pain rating, and anxiety rating, estimates (95% CI) as the 
center of the confidence intervals are given as a measure of the difference with positive numbers reflecting a positive 
difference, and negative numbers a negative one. Odd ratios (OR) are given for outcomes that are based on binary data 
(eg present/not present).

Continuous variables are presented in terms of medians (interquartile ranges) and for some measures in means ± 
standard deviations to allow comparisons in the literature that use the latter.

Wilcoxon-Mann–Whitney tests were used to assess how patients’ anxiety related to the behavior of anesthesiologists 
with regard to premedication and intraoperative sedatives.

Since different anxiety measures were used for the assessment of anxiety prior to premedication and prior to 
intubation in the operating room, we used Spearman’s rank correlation coefficient to evaluate the strength of the 
relationship between the mYPAS and 0–10 anxiety ratings based on the baseline data, when both measures were 
obtained simultaneously.

Results
Participants
Between January 2014 and July 2018, 160 children were randomized and received their allocated treatment (Figure 1). 
The data folders on two subjects in the PP group were inadvertently discarded during transfer to the ward from the 
recovery unit. They are thus not included in the analysis, leaving 158 enrolled patients for analysis which still exceeds the 
number targeted in the sample analysis.

Patients’ demographics and procedure characteristics are shown in Table 1. Upon induction, all children received 
a standard dose of analgesic (fentanyl or morphine) with the exception of one patient in group 2.

https://doi.org/10.2147/JPR.S373608                                                                                                                                                                                                                                   

DovePress                                                                                                                                                               

Journal of Pain Research 2022:15 3450

Viegas et al                                                                                                                                                           Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Effects Associated with the Pre-Procedure (PP)-Script
Comparison of Baseline Prior to Randomization
To assess the effect of the PP-Script on subsequent outcomes, groups were combined such that patients who had the 
script read prior to intubation (groups 1 and 3) were compared to patients who did not have a script read (groups 2 and 4). 
Their baseline data are given in Table 1.

Both children in the combined No-PP-Script group and PP-Script group reported no pain (0 [0–0] vs 0[0–0]; p=0.14). 
The baseline mYPAS showed a trend toward lower anxiety in the combined No-PP-Script groups of 23.3 (23.3–28.3) vs 
the combined PP-Script group (23.3 [23.3–33.3]; p=0.05). The children’s’ self-report of anxiety on the 0–0 scale did not 

Figure 1 Flow chart of patient enrollment. 
Note: *Participants were no longer eligible as anesthesia was cancelled.

Table 1 Patient and Procedure Characteristics at Baseline

PP-Script PX-Script PP+PX-Scripts No Script SMD PP vs  
No Script

SMD PX vs  
No Script

SMD PP+PX vs  
No Script

Age (years) 13 (11–15) 11 (9–14) 13 (11–15) 13 (11–15) 0.11 −0.34 0.01

Gender (male) 18 (49%) 19 (48%) 24 (63%) 19 (49%) −3% −5% 27%

Weight (kg) 52 (41–62) 48 (32–59) 52 (41–63) 53 (39–66) −0.08 −0.33 −0.03

Previous surgery 12 (33%) 22 (56%) 17 (46%) 17 (45%) −26% 21% 0%

Electrophysiology study 24 (65%) 17 (43%) 24 (63%) 21 (54%) 25% −20% 22%

mYPAS (23.3–100 scale) 30 (23.3–43.3) 28.3 (23.3–35.0) 30 (23.3–33.3) 23.3 (23.3–28.3) 0.32 0.09 0.13

Anxiety (0–10 scale) 5.0 (3.0–7.0) 4.0 (1.0–6.0) 4.0 (3.0–6.0) 3.0 (2.0–6.0) 0.28 0.14 0.23

Pain (0–10 scale) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.0 (0.0–0.0) −0.24 −0.46 0.11

Notes: Continuous variables are given in terms of medians and interquartile ranges. SMD represents the standardized mean difference39 in each of the three treatment 
groups (Pre-script read, Post-script read, and Both scripts read) compared to the control group (No script).
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differ significantly between the combined No-PP-Script group and PP-Script group (3.0 [1.0–5.0]) vs (4.0 [2.0–5.0]; 
p=0.24). In this context, it is important to note that the comparison of the YPAS and 0–10 anxiety ratings at baseline, 
when both measures were obtained simultaneously, showed the variables to be correlated, but only weakly so 
(Spearman’s rho = 0.34 (0.19–0.47, p<0.001)).

Immediate Effects on the mYPAS and Premedication
The mYPAS obtained by the nurse after reading/not reading the PP-Script, but prior to the child meeting the 
anesthesiologist in the preparation room, showed no significant difference among the groups: PP-Script 23.3 
(23.3.-35.0) and no PP-Script group 23.3 (23.3–33.3; p=0.68). Estimates of the effect of the PP-Script on anxiety 
in terms of the center of confidence intervals and 95% confidence intervals for the mYPAS were 0.9 (−0.98–2.79; 
p=0.63).

The anesthesiologists who were blinded to the children’s group attribution and mYPAS ratings administered 
premedication to 9 of 77 children in the PP-Script group (12%) and 7 of 81 (9%) in the no-PP-Script group (p=0.60).

To assess whether there was an association between anxiety levels and likelihood of prescribing medication, we 
compared the mYPAS measures obtained right before the anesthesiologist saw the child among children who received 
premedication and those who did not: Those who received premedication had significantly higher anxiety levels (37.5 
[23.3–49.2]), than those who did not (23.3 [23.3–33.3]; p=0.006).

Intraoperative Effects
The following analyses encompass the time from entry in the procedure room until the point before extubation after 
which, depending on group attribution, the PX-Script was read (Table 2). Up to this point, the anesthesiologists were 
still blinded to group attribution. The overall anxiety and pain ratings and PAB scores, by which the anesthesiologists 
rated the behavior of the children upon entry in the operating room, did not differ significantly among PP-Script and 
No-PP-Script groups. Estimates of the effect of the PP-Script on anxiety in terms of the center of confidence intervals 
and 95% confidence intervals were: for 0–10 anxiety ratings 0.43 (−0.26–1.11; p=0.54), and pain ratings 0.15 (−0.07– 
0.38; p=0.50). Most children (88%) were considered to be “1=Happy (calm and controlled; compliant with 
induction).”

Reading the PP-Script was associated with a significant reduction in the use of intraoperative sedatives (midazolam) 
by the anesthesiologists (OR 0.40; CI 0.18–0.88; p=0.02). This was despite there being no difference in self-reported 
anxiety, pain, and PAB score among the groups. Even if one were to postulate that the two patients who had read the PP- 
Script and whose data were lost to follow-up would both have received sedatives, the result would not have changed and 
would have remained significant (p=0.048).

When further assessing how anxiety levels affected the decision to give intravenous sedatives, the correlation between 
anxiety levels, as measured by the mYPAS, and premedication behavior by the anesthesiologists no longer held. Children 
who received intravenous sedatives in the operating room self-reported anxiety levels of a median of 4.5 (2.0–6.0), those 
who did not had a median of 4.0 (2.0–7.0; p=0.48). Seven children given premedication did not receive additional 
sedatives at induction and nine children who had premedication did receive IV sedation intraoperatively.

Table 2 Effects Associated with Reading of the PP-Script on the Operating Room Experience

PP-Script Groups No PP-Script Groups p

Anxiety upon entry in the OR (0–10 scale) 4.0 (3.0–7.0) 4.0 (2.0–6.0) 0.13

Pain upon entry in the OR (0–10 scale) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.67

Pediatric Anesthesia Behavior Scoring (PAB) (scale 1–3), median/average 1;1.16 1;1.12 0.72

Intraoperative sedatives given 11/77 (14%) 24/81 (30%) 0.02

Abbreviation: OR, procedure room.
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Pre-Extubation (PX) Script and Overall Effects
Neither the PP- nor PX-Scripts by themselves nor in combination were associated with significant differences in the room 
time, recovery time, medication use, adverse events, vomiting, or the time course of the pain and anxiety assessments 
(Tables 3 and 4; Figure 2A and B). At most time points during the recovery period, anxiety ratings were low with >70% 
scoring 0 or being asleep. Also, the postoperative pain ratings were uniformly low. Overall, participants were stable 
hemodynamically. Any differences were statistically and clinically insignificant.

Discussion
The key finding is that there was a correlation between reading the PP-Script and the likelihood of receiving intravenous 
sedation in the operating room. Preceding in the preoperative holding area, the anesthesiologists’ choice to administer 
oral sedative premedication had been associated with higher measured anxiety levels in the children and had been 

Table 4 Odd-Ratios of Post Procedure Outcomes

Outcome Treatment Group Odds Ratio p

Morphine given post-procedurally PP-Script read 0.79 (0.3–2.06) 0.89

PX-Script read 0.54 (0.2–1.44) 0.30

PP+PX-Scripts read 0.76 (0.29–1.98) 0.98

Tylenol given post-procedurally PP-Script read 0.56 (0.22–1.42) 0.13

PX-Script read 1.00 (0.39–2.56) 0.65

PP+PX-Scripts read 1.04 (0.4–2.71 0.56

Note: Reference = No PP-Script read.

Table 3 Procedure Times and Post Recovery Course in the PACU

PP-Script PX-Script PP +PX-Script No Script P

Intraoperative data

Procedure room time (min) 179 (144–206) 175 (135–227) 190 (137–246) 180 (150–216) 0.67

Postoperative data

PACU time 165 (120–270) 221 (160–280) 240 (120–290) 215 (120–275) 0.70

Morphine* 11(30%) 11 (28%) 11 (29%) 14 (34%) 0.68

Tylenol* 18 (49%) 26 (65%) 25 (66%) 27 (66%) 0.52

Other medications* 16 (43%) 13 (33%) 19 (50%) 13 (32%) 0.31

Vomiting 4 (11%) 4 (10%) 4 (10%) 7 (17%) 0.72

Bradycardia 1 (3%) 1 (3%) 1 (3%) 2 (5%) 1.00

Arrythmia 1 (3%) 2 (5%) 2 (5%) 3 (7%) 0.96

Hypertension 4 (11%) 2 (5%) 3 (8%) 2 (5%) 0.71

Hypoxia 1 (3%) 0 (0%) 0 (0%) 0 (0%) 0.24

Notes: Note that time recording was largely affected by space availability in the recovery room and wards rather than patient factors 
necessarily. “Room time” included the procedure time, extubation time, and wait until a space was available in the recovery room. Same-day 
discharge patients remained in the recovery room until ready to go home. When procedures require an overnight stay per protocol, discharge 
from the recovery room to the in-patient unit is minimally an hour. Other medications included diphenhydramine, ibuprofen, ketorolac, 
ondansetron, dexamethasone. *Medication data could not be retrieved from two patients, one in group 1 and one in group 3.
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independent of whether the PP-Script had been read or not. This correlation of sedation with anxiety levels was no longer 
the case at the time of anesthesia induction in the operating room. There, the main determinant of sedation was whether 
children had been read the PP-Script. Children to whom the PP-Script had been read received significantly less 
intravenous sedation on induction of anesthesia even though their anxiety levels were not lower than those of the control 
group. One interpretation may be that the preoperative use of the self-hypnotic intervention produced physiological 
effects and/or behavioral responses that the anesthesiologists observed but that were not captured in the instruments used. 
It is possible that the children who had the PP-Script read may have assimilated its ego strengthening and relaxing 
elements and/or might have had less sympathetic tone and more stable physiologic parameters.

A study by Eijlers et al with children randomized to virtual reality exposure preoperatively similarly found no 
impact on children’s anxiety as measured by YPAS and self-reported anxiety, but a significantly reduced frequency of 
administration of rescue analgesia by blinded recovery room personnel in children with adenoidectomy/tonsillectomy 
in comparison to children receiving care as usual.28 As Eijlers et al note,28 it may be possible that in a setting like 
theirs – comparable to the one in this study – where children present with low anxiety levels, treatment effects may 

Figure 2 Average self-reported anxiety (A) and pain scores (B) on 0–10 scales. Ratings include those at baseline prior to randomization, after randomization, and after 
arrival in the PACU (Time 0), 0.5, 1, 2, 3, 4, and 6 hrs thereafter. Means were chosen since the majority of postoperative ratings had a median of zero and to facilitate 
comparisons with the literature.
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not be as discernable as in studies using similar interventions where children present with high anxiety.29 The interval 
between reading the PP-Script and entry into the operating room was short, possibly too short to allow anxiety to 
develop. Measurement of anxiety immediately prior to anesthesia might have shown a difference. Several studies in 
adults show anxiety, measured on 0–10 scales, significantly declined over time in patients having a self-hypnotic 
relaxation script read to them as compared to an increase in patients having standard care treatment during surgical 
interventions under conscious sedation.18,20 In a study assessing use of virtual reality immersion versus no audio-
visual distraction in children with a preoperative baseline YPAS of 28.3 (23.3–28.3) (median IQR), no change in the 
score was noted in the test group, but an increase in anxiety in the control group upon entry into the operating room, 
and a resulting 6.0-point lower mYPAS score (95% confidence interval [CI], 0.7–11.3; P = 0.03) in the test group at 
that time increased to a 14.5-point lower score (95% CI, 9.3–19.8; P < 0.0001) at induction.30 Similarly, Calipel et al 
failed to show a difference between children receiving anesthesiologist-guided hypnosis vs midazolam premedication 
upon entry into the operating room, but demonstrated it at the time of facemask placement. Lengthier protocols with 
guided imagery also reported reduced anxiety in children prior to induction of anesthesia.31–33

None of the interventions we used was associated with significant effects on postoperative pain, anxiety, recovery, 
medication use, or incidence of vomiting. Nausea and vomiting in the PACU were also not different in a randomized trial 
using personalized therapeutic suggestions that used a standard script and details about the child within a story read by 
mothers on a CD.34 A clinical trial, similar to ours, with children between 10 and 18 years of age who were randomized to 
receive a short 5–10 min hypnotic induction through trained staff in the operating room also did not show significant effects 
on the course of postoperative pain, anxiety, and morphine use.35 A randomized study with a lengthier preoperative 
hypnotic intervention showed a reduction in postoperative pain,32 but a meta-analysis of many other trials failed to do so.33

There is increasing interest in the interactions between the state of mind of patients and treating healthcare professionals. 
MRI and clinical evidence have shown a complex interdependence for encounters with adult patients.36–38 No such similar 
studies have been done in children yet to our knowledge. Simultaneous MRI scanning of both adult patients and their 
clinicians who interacted in live video, while the clinicians used acupuncture to treat evoked pain, showed a brain-to-brain 
concordance in circuitry with regard to pain/vicarious pain intensity among clinician/patient.36 Increased facial mirroring 
between patients and clinicians was also associated with a stronger perception of therapeutic alliance and greater analgesia.36 

It has not been similarly evaluated whether the states of mind of patient and clinician feed off each other in the assessment of 
the situation and also affect behavior when treating children. This merits further research.

Limitations
The children in our cohort had relatively low mYPAS ratings from the onset which may have interfered with assessment 
of the effects of increased anxiety. The relatively low correlation between the YPAS and 0–10 self-reported anxiety 
measures may indicate that anxiety assessments in children are not as robust as in adults when it comes to prediction of 
peri- and postoperative outcomes. Not measuring the children’s anxiety right before intubation may have missed 
differences. Future research may indicate which biometric measures may be best suitable to determine the state of 
mind of child and anesthesiologist to further elucidate their interaction in that setting.

It is possible that the nursing staff who read the scripts in our study and had been trained in advanced communication 
and hypnotic language may have also displayed soothing behavior to the children in the control group. Similarly, Duparc- 
Alegria et al indicated the fact that the nursing staff who provided the scripts in their study had been trained in the 
hypnotic language techniques that underlie them, and may have integrated them into their natural mode of communica-
tion and thereby improved the experience of the patients in the control groups.35

Conclusion
Reading a PP-Script can result in less need for intravenous sedation in the judgment of the anesthesiologist, independent 
of the children’s self-reported anxiety and pain. This raises interesting questions about subconscious interactions between 
the patient and the staff directing pain management.
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Data Sharing Statement
The authors will make deidentified participant data available to individual researchers who desire those for meta-analyses 
or other scientifically valid assessment per written/emailed requests specific to their needs and in accordance with their 
Institutional Review Boards and the Ethics Review Board of The Hospital for Sick Children, Toronto, CA. They will be 
made available for 7 years. The study scripts are included in the appendix with the caveat that they should only be used 
with additional training in how to apply them. The study protocol can be found on ClinicalTrials.gov NCT02347748.
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