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Abstract

Preparing Children for Surgery with Educational Pop-Up Books: From Theory to Clinical Trial
by Holly Cordray

Background and Objectives

Preoperative education empowers children to approach surgery with positive expectations. There
is a need for effective, child-focused education resources that pediatric clinics, surgery centers,
and hospitals can easily supply. The objectives of this study were to evaluate an interactive pop-
up book as a tool for explaining surgery, managing preoperative anxiety, and strengthening
coping strategies.

Methods

Children ages 5-12 undergoing outpatient surgery participated in a prospective, randomized
controlled trial. Patients read a pop-up book about general anesthesia (intervention) or received
standard care (control). Patients self-reported their preoperative fear, pain expectations, views of
the procedure and preoperative explanations, and coping strategies. Outcomes also included
observer-rated behavioral anxiety and caregiver satisfaction.

Results

Of 169 patients screened for eligibility, 148 completed the study. The pop-up book had a
significant, large effect in reducing patients’ fear of anesthesia induction (d = 0.95; P <.001).
Pop-up book patients also expected less pain than standard-care patients from the anesthesia
mask and during surgery, with medium-to-large effect sizes (d = 0.61-0.79; P <.001). The book
encouraged more positive views of the procedure and preoperative explanations, with medium-
to-large effect sizes (d = 0.58-1.20; P <.005). Further, the book prepared patients to cope
adaptively: pop-up book patients were significantly more likely to generate positive active
coping strategies, distraction strategies, and support-seeking strategies (P < .001). Observer-rated
behavioral anxiety at anesthesia induction did not differ between groups (P = .81). Caregivers in
the pop-up book group were significantly more satisfied with each aspect of the surgical
experience (P <.02).

Conclusion

The educational pop-up book offers a child-focused resource that effectively alleviates children’s
preoperative fears, encourages positive coping, and improves caregivers’ perceptions of the
experience.
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Introduction

Children are prone to intense preoperative anxiety, which may lead to adverse
postoperative outcomes, including greater pain perceptions and maladaptive behaviors.!
Preoperative education alleviates fears by comforting and empowering patients. It can also
supply effective, adaptive coping strategies. For invasive medical procedures, equipping children
with understanding and familiarity lowers threat appraisals, in turn decreasing anxiety.* Most
children facing outpatient surgery, particularly children with higher anxiety, feel a strong need
for comprehensive information, primarily about pain, anesthesia, and timing.’> While hospital-
based preparation programs and child life services are valuable sources of interactive education
in advance of surgery,® ! they demand time flexibility and personnel resources that families and
care centers may be unable to provide, especially for outpatient surgery.!' Health care providers
have limited time to counsel families on the day of surgery, and medical talk is predominantly
directed to caregivers.!"!> Therefore, standard care (typically a brief consultation with the
provider) may not adequately prepare children to cope with medical stressors such as anesthesia
induction, which is the greatest stressor for children during the perioperative period.!*!* Indeed,
providers have identified a need for more age-appropriate, child-focused education materials.'?

Child-directed approaches that offer more practical, flexible alternatives to hospital-based

16-18 19,20

preparation include interactive websites,'® audiovisual resources, storybooks, and comic
books.?!

This study evaluated a new resource for pediatric preoperative education: an interactive
pop-up book. The book was developed as a comprehensive educational tool for patients

undergoing tonsillectomy; the study piloted a shorter version that applied more broadly to

outpatient surgery, focusing on general anesthesia induction. The book was designed to teach



children about anesthesia induction, answer common questions, and lay a framework for
adaptive coping. It engaged patients in active learning through hands-on manipulatives and
question-and-answer text. Through targeted, appealing, age-appropriate education, we hoped to
help children approach the procedure with less fear, more appropriate expectations, and stronger
coping skills. The study’s objectives were to evaluate the book as an educational tool and to
understand its effects on patient and caregiver perceptions of the surgical experience. We
hypothesized that preoperative education from the pop-up book, compared to standard care,
would more effectively reduce children’s fear and expected pain, facilitate more positive views
of the procedure and preoperative explanations, encourage adaptive coping strategies, reduce
behavioral anxiety at anesthesia induction, and increase caregiver satisfaction with the surgical

experience.

Theory and Structure of the Resource

The pop-up book, titled Ready for Anesthesia!, addresses children’s preoperative
information needs with child-focused strategies that support learning and positive coping. Giving
pediatric patients specific procedural and sensory information better enables them to frame their
upcoming procedure appropriately in terms of related knowledge and experiences, which in turn
shapes the way they appraise the event and their ability to cope.***> The pop-up book describes
what the patient will experience and feel at each step, addressing many of the pressing concerns
that children have before surgery.’ The book provides sensory expectations for anesthesia
induction and surgery, explaining how anesthesia prevents pain, what the mask is like, and how
the doctor will monitor the patient throughout the surgical procedure. The book also discusses

timing, caregiver presence, and potential coping strategies. Ready for Anesthesia! was adapted



from the author’s more comprehensive pop-up book about tonsillectomy. Beyond anesthesia, the
larger tonsillectomy-specific book illustrates the reasons for tonsillectomy, the preoperative and
postoperative periods at the hospital or surgery center, the operating room, and recovery at home.
The larger book supports treatment adherence by including standard instructions for preoperative
fasting, appropriate expectations for and ways to relieve discomfort during recovery, and the
long-term benefits of treatment.

Delivering this education in an engaging, child-focused manner is paramount. To help
patients process and retain preparatory information under emotionally stressful circumstances,
preoperative education should use child-appropriate language along with illustrations and
analogies.?? The pop-up book communicates through “my/your” language that emphasizes the
patient’s perspective and role in the treatment process. The text is distributed into manageable
segments, which are integrated with elements that reinforce learning. The book incorporates 3
key strategies to enhance learning and familiarize the patient with the upcoming experience:

interactive participation, illustrations, and analogies.

Interactive Participation. Pop-up books are a prime format for engaging patients’ hands-on
participation. Like hospital-based programs that involve patients in medical play,
demonstrations, coping strategy coaching, and operating room tours,*'° the pop-up book
promotes active learning. To achieve active learning in an accessible format, the book presents a
variety of tactile manipulatives along with question-based text that encourages interactive
responses. When the reader moves a flap, a pop-up anesthesiologist places the anesthesia mask
onto the illustrated child’s face; turning a wheel reveals child-friendly ways of reimagining the

mask; and scratch-and-sniff stickers demonstrate possible flavored scents for the mask (Figure



1B). The book also features illustrated lift-the-flap answers to common questions and lift-the-
flap vital signs (Figure 1C). These flaps engage the patient physically in uncovering answers, and
they encourage the patient to seek information, which is an active and adaptive form of

coping. 142324
According to the indexical hypothesis in learning theory, pairing verbal information with
physical manipulation enhances learning.?** Multimodal engagement (both verbal and tactile)
helps learners more effectively map new concepts within memory. Physically manipulating
objects to represent concepts within a story has shown significant, large effects in improving
children’s recall, even compared to illustrated stories.?>® Patients can actively manipulate the
hands-on components of the pop-up book, facilitating richer and more lasting mental
representations of the preoperative education content. By creating opportunities for tactile

participation and a dialogue with the reader, the book provides an interactive structure for

learning in a ready-made format.

lllustrations. The pop-up book also uses illustrations to support understanding. The illustrations
help patients visualize important but unfamiliar aspects of the experience, such as the anesthesia
mask and the anesthesiologist placing the mask onto the patient’s face. Combining verbal
information with illustrations further strengthens learning. According to dual coding theory,
visual imagery interacts with verbal memory as learners encode new information, enriching the
networks that associate new information with existing memory (including relevant experiences
and semantic knowledge).?” In turn, these associative connections shape the way learners
contextualize or schematize new information.?” They also improve reading comprehension and

learning consolidation.?’



Ilustrated education materials demonstrably increase the effectiveness of patient
education. For pediatric outpatient surgery, illustrated pre-anesthesia instructions have
significantly increased caregivers’ understanding of the reasons for preoperative fasting,
potentially improving adherence and minimizing surgical cancelations due to nil per os (NPO)
violations.?® Similarly, illustrated discharge instructions (compared to plain-text instructions)
have significantly increased patients’ and caregivers’ understanding of proper wound care, and
significantly improved treatment adherence during recovery.?’>° Patients who received
illustrated discharge instructions were also significantly more likely to read the instructions.?’

The pop-up book’s illustrations rely on color theory to influence the emotional tone of the
material. Emotional responses to the principal components of color have been evaluated®!
according to the Pleasure-Arousal-Dominance Emotion Model, an extensively validated
emotional state model.>?> Color has 3 principal components: hue (pure color based on
wavelength), saturation (chromatic vividness), and brightness (value). Brightness and pleasure
were strongly positively correlated, and saturation and pleasure were weakly positively
correlated: brighter and, to a lesser extent, more saturated colors promoted a more positive
emotional valence.’' Brighter and, to an even greater extent, less saturated colors were associated
with lower arousal (i.e., a greater sense of calm).*! Brighter and less saturated colors were also
associated with lower dominance.?' In terms of hue, short-wavelength colors such as purple,
blue, and green induced the most positive emotional valences.’!

The pop-up book uses a pastel and predominantly short-wavelength color palette to
promote a soothing, positive emotional valence (Figure 1). Pastels have high brightness and low-
to-medium saturation, optimizing low arousal. The palette’s brightness and hues also align with

high pleasure ratings. On the Pleasure-Arousal-Dominance scale, the combination of high



pleasure and low arousal reflects a relaxed and consoled emotional state.?!** The targeted color
palette thus reinforces the book’s goals of comforting patients and presenting preoperative

education in a positive, non-threatening light.

Analogies. Lastly, the book aids understanding through analogies. For example, the book’s turn-
the-wheel feature provides possible ways of reimagining the anesthesia mask, successively
revealing an astronaut helmet, an elephant trunk, and a snorkel (Figure 1B). Relating the mask to
child-friendly and familiar analogs helps patients conceptualize the experience of breathing
through the mask. Furthermore, the analogies facilitate positive cognitive restructuring, which is
a highly adaptive coping strategy: patients can engage actively with anesthesia induction through
positive imagination.?®> The book’s age-appropriate explanation of how anesthesia works in the
nervous system also uses analogies, and flaps explain how anesthesia induction is similar to and
different from going to sleep (Figure 1C).

As learners map unfamiliar concepts within memory, analogies guide the associative
connections that link new information with existing knowledge stores.** By structuring these
connections, analogies influence how learners appraise and reason about new information.*’
Several studies have shown that, when school-aged children read educational science- and
health-related information that uses analogies, they are better able to understand and reason
inferentially about target concepts.>*” In addition, caregivers often use analogies to support their
children’s learning of science concepts, which improves children’s understanding.>® Therefore,
by providing analogies, the pop-up book scaffolds patients’ learning and helps structure

caregiver-child discussion of the upcoming procedure.



(A) Figure 1

: The pop-up book, Ready for Anesthesia! (cover, A).
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pop-up anesthesiologist who places the mask onto
the illustrated child’s face when the reader moves a
flap; and scratch-and-sniff stickers that demonstrate
possible flavored scents for the mask. The second
spread (C) includes an explanation of how
anesthesia works, illustrated lift-the-flap answers to
common questions, and lift-the-flap vital signs.

B | 1 ‘f I’n-; >our anesthesiolo; 'st’ .
( ) ANESTH ESIA makes VIlIl SIEEF t y m you breZLhe through this :ask, yougoto |
& Milligns ﬂf kids get anes sleep. Can you help me put it on your facez /|
(an-es-thEE-zhuh) ; Slowlyclose myflapt |
euthy,, e | o R /
Q§Q wastonayg, %z B
§ . 2.

% o
"1 the hee) &=

You take deep breaths

through the mask to

breathe in the anesthesia.

It doesn't hurt. Practice at home
by making yourself a mask!

© ANESTH% How does anesthesia work

(an.es-thEE.z' Anesthesia is special medicine that makes changes
| little while) to your nervous system.

Is anesthesia ;
\iket  Your nervous system lets your brain talk to th I'k i t dnes it take
\\““~ ! body. Like wires in a computer, your nerves ca ke qumq 0 k
Q ;. puter your n for me to fall
Q@ et/ through your body. ’ s|ee|l?
S _ asleep?

LT

‘That's how your hand tells y
something hot, and how your

' ow does the §

)ﬁﬁ move your hand away.
v Py " I
L Anesthesia slows down your ne 10l 3: WI" I [j&t mv dm:““‘ k“n“!
on the messages your body sends ane Sthe sia m‘, a“esthesm
u take deep breat] 5 — | s
tivosgh e pcRl from a mask? - will last long

breathe in the anestl}
It doesn’t hurt. Pract
by making yourself «
|| This relaxes you, keeps you still, and st
‘\ pain while the doctors do your surg
\ remember being in surgery.

¥y

|
il
|| Yournervous system goes back to normal
\ wears off.



Methods
Study Design and Participants

A prospective, randomized controlled trial was conducted at a Children’s Healthcare of
Atlanta (CHOA) outpatient surgery center from August 26, 2020 to December 18, 2020. The
trial was approved by the CHOA Institutional Review Board (STUDY00000660) and registered
at www.clinicaltrials.gov (identifier NCT04796077). Study data were collected and managed
using REDCap (Research Electronic Data Capture) tools hosted at CHOA .***

English-speaking patients ages 5-12 undergoing outpatient medical procedures under
general anesthesia with inhalation induction were eligible to participate. Patients with severe
developmental disabilities were excluded. Patients’ legal guardians provided electronic
consent/assent.

Patients either read an educational pop-up book about anesthesia induction (intervention)
in addition to standard consultation with an anesthesia provider, or they received provider
consultation alone (control). To minimize group imbalance, patients were allocated following a
block-randomized list that a clinical research coordinator generated using an online
randomization tool (Sealed Envelope™); the list was concealed by a head nurse. Investigators
were blinded to the assignment list and recruited patients on a rolling basis upon admission.
Within 90 minutes before surgery and prior to premedication, patients in the intervention group
spent 5-10 minutes reading and exploring the pop-up book with the author. All patients received
provider consultation. After self-report assessments, patients received acetaminophen,
hydrocodone/acetaminophen, midazolam, or no premedication based on anesthesia provider

evaluation.


http://www.clinicaltrials.gov/
https://clinicaltrials.gov/ct2/show/NCT04796077

Outcome Measures

Self-Reported Fear and Expected Pain. After education, patients self-reported their fear and
expected pain using pictorial faces scales. An image of the anesthesia mask was presented with
introductory prompts adapted from a previous study.® Using the Children’s Fear Scale (CFS;
Appendix A), a 5-face series ranging from no fear to extreme fear (scored 0-4),*! patients rated
their fear of anesthesia induction. Using the Faces Pain Scale-Revised (FPS-R; Appendix B), a 6-
face series ranging from no pain to extreme pain (scored 0-5),* patients also rated how much
pain they anticipated (1) from the mask and (2) while asleep for surgery. The FPS-R is the
preferred self-report pain measure for school-aged children.*’ Both scales were validated for all
ages in the study population; they have demonstrated high convergent validity and test-retest
reliability.*!4?

Views of the Procedure and Preoperative Explanations. Patients completed a 9-item Likert-scale
questionnaire with 3 domains: expectations about the procedure, attitudes about anesthesia, and
views of preoperative explanations (Appendix C). Experts in child psychology and pediatric

anesthesiology reviewed the questionnaire for content validity.

Coping Strategies. Prospective interviews assessed whether patients were prepared to cope
adaptively with the stress of induction. Patients answered the prompt, “If you feel scared when
the mask goes on your face, what can you do or think about to make yourself feel better? Please
tell me all the things you think of.” Using a content analysis system constructed a priori from
pediatric coping strategy literature (Appendix D), 3 investigators independently coded responses

from audio recordings and later resolved discrepancies by discussion. The system categorized
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specific coping strategies®** within 4 higher-order coping domains: 3 adaptive domains (positive
active coping, distraction, and support-seeking) and maladaptive coping.?****> Coping

approaches were compared between groups.

Observer-Rated Behavioral Anxiety at Anesthesia Induction. Patients’ behavioral anxiety at
anesthesia induction was assessed relative to baseline using the observer-rated modified Yale
Preoperative Anxiety Scale-Short Form (mYPAS-SF; Appendix E).*® The scale was validated for
children ages 3 and older, and it has demonstrated high rater reliability.'**¢*” The mYPAS-SF
has 4 domains: activity, vocalizations, emotional expressivity, and state of apparent arousal.
Scores range from 22.92-100. Preoperative nurses and operating room circulating nurses blinded
to group assignments rated anxiety (n = 14 raters). Preoperative nurses rated baseline anxiety
while taking patients’ vital signs on initial entry into the preoperative area; circulating nurses
rated anxiety at induction by the most extreme behaviors patients exhibited while receiving

inhalational induction via an anesthesia mask in the operating room.

Caregiver Satisfaction. Caregivers had the option of accompanying the patient into the operating
room for anesthesia induction. Following induction, caregivers completed a 10-item Likert-scale
questionnaire assessing satisfaction with the surgical experience (Appendix F). A
psychometrically developed caregiver satisfaction questionnaire for pediatric anesthesia*®*’ was
adapted by eliminating irrelevant items and adjusting language to improve accessibility. Items

were grouped into 4 care domains: preoperative explanations, attentiveness of the medical staff

to the family’s emotional needs, the operating room experience, and the overall care experience.
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Data Analysis

Power Analysis. Sample size was determined with G*Power 3.1.9.7 software (Heinrich Heine
University).>® Power analysis indicated that at least 139 participants were needed to be able to
detect a minimum clinically important difference in observer-rated anxiety given a = .05
significance and 3 = .80 power. This minimum effect size is a Cohen’s d of 0.48 (Cohen’s /=

0.24).% Approximately 150 participants were recruited to offset anticipated attrition.

Statistical Analyses. Analyses were conducted with SPSS version 27.0 (IBM Corporation).
Mann-Whitney U tests were conducted to compare nonparametric CFS and FPS-R ratings
between groups, and on the Likert-scale questionnaires measuring patient views and caregiver
satisfaction. Higher scores on the 5-point Likert agreement scales indicated more positive
responses (“Strongly disagree” = 1, “Strongly agree” = 5); items were analyzed individually
according to item response theory. Cohen’s d effect sizes were calculated for patient self-report
measures. By convention, a Cohen’s d of 0.5 is medium and 0.8 is large.!

Prospective coping approaches were analyzed with Chi-square tests comparing
proportions of patients who generated any coping strategies in a given domain. Krippendorff’s a
for interrater reliability of the investigators’ independent interview content analyses was
determined with the KALPHA macro for SPSS.>

For observer-rated anxiety, after composite mYPAS-SF scores were calculated,*® an
analysis of covariance (ANCOVA) was performed to evaluate group differences at anesthesia
induction with baseline anxiety as the covariate. Separate ANCOV As were performed for other

possible predictors of anxiety.
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Exploratory analyses of associations used Spearman’s correlations or rank-biserial
correlations calculated from Mann-Whitney analyses (Appendix G),>® as appropriate. By
Cohen’s conventions for the behavioral sciences, a correlation coefficient of .30 is medium and

.50 is large.!

Results
Of 169 patients screened for eligibility, 148 completed the study (» = 75 intervention, n =

73 control; Figure 2). All records were complete.



Enrollment

Assessed for eligibility
(n=169)

\ 4

Excluded (n = 21)

Severe developmental
disabilities: autism, Down’s
syndrome, etc. (n = 14)

Did not speak English (n = 4)
Did not consent (n = 3)

\ 4

Randomized (n = 148)

Allocation

A 4

pop-up book (n =175)
e Received allocated
intervention (n = 75)

Allocated to intervention:

Follow-up

A

Completed follow-up
assessments (n = 75)

Ana

lysis

\ 4

Analyzed (n =75)
e Excluded from any
analyses (n = 0)

A 4

Allocated to control:

standard care (n = 73)

e Received allocated
control (n =73)

A 4

Completed follow-up
assessments (n = 73)

A

Analyzed (n=73)
e Excluded from any
analyses (n =0)

Consolidated Standards of Reporting Trials (CONSORT) flowchart of patient enrollment,
allocation, follow-up, and analysis. Allocation was block-randomized by a clinical research
coordinator, concealed by a head nurse, and implemented by investigators who were blinded to
the assignment list during enrollment. Study groups were balanced (75 intervention, 73 control).

13
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Demographic characteristics did not differ significantly between groups (Table 1). The
population included otolaryngology, urology, gastroenterology, and general surgery patients. The
mean patient age was 7.64 years (SD = 2.22). A majority of caregivers reported prior experience

with their children undergoing surgery (Table 1).

TABLE 1 Patient Demographic Characteristics and Group Comparison

Total Pop-up book Standard care

n=148 n=75 n="73 P
Age 7.64 (2.22) 7.55(2.37) 7.73 (2.43) .63
Sex, male (vs. female) 82 (55.4) 45 (60.0) 37 (50.7) 25
Race .98
White 77 (52.0) 40 (53.3) 37 (50.7)
Black 53 (35.8) 26 (34.7) 27 (37.0)
Asian/Pacific Islander American 11 (7.4) 5(6.7) 6 (8.2)
Multiracial 534 3 (4.0) 2(2.7)
Other/Unknown 2(1.4) 1(1.3) 1(1.4)
Ethnicity, Hispanic/Latino 24 (16.2) 10 (13.3) 14 (19.2) 34
Mood/behavioral conditions® 30 (20.3) 16 (21.3) 14 (19.2) 74
Prior surgical experience
Patient 83 (56.1) 41 (54.7) 42 (57.5) 73
Other child in the household 52 (35.1) 23 (30.7) 29 (39.7) 25
Caregiver present at induction .39
Mother 112 (75.7) 54 (72.0) 58 (79.5)
Father 29 (19.6) 16 (21.3) 13 (17.8)
Other family 3(2.0) 3 (4.0) 0 (0.0)
Unaccompanied 4(2.7) 22.7) 22.7)
Procedure type® 53
Otolaryngology 109 (73.6) 53 (70.7) 56 (76.7)
Urology 24 (16.2) 14 (18.7) 10 (13.7)
Gastroenterology 13 (8.8) 6 (8.0) 7 (9.6)
General surgery 2(1.4) 22.7) 0(0.0)

Ages are means (SD); all other values are n (%). P values are from independent-samples t-tests, Chi-
square tests, or Fisher's exact tests, as appropriate.

Including anxiety disorders, attention deficit hyperactivity disorder (ADHD), and others.
"Otolaryngology procedures included tonsillectomy/adenoidectomy, myringotomy, and others. Urology
procedures included circumcision, meatoplasty, and others. Gastroenterology procedures included
endoscopy and colonoscopy. General surgery procedures included mastectomy and umbilicoplasty.
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Patients who read the pop-up book self-reported significantly less fear of anesthesia
induction, with a large effect size (d = 0.95; P <.001). Three-quarters (74.7%) of pop-up book
patients reported no fear, versus only 35.6% of standard-care patients (Figure 3A). Further, pop-
up book patients expected significantly less pain both from the anesthesia mask and during
surgery, with medium-to-large effect sizes (d = 0.61 and 0.79; both P <.001). Among pop-up
book patients, 94.7% anticipated no pain from the mask and 86.7% anticipated no pain during
surgery; the remaining minority of patients anticipated only slight pain (Figure 3B). Conversely,
30.1% of standard-care patients anticipated at least some pain from the mask and 47.9%
anticipated some pain during surgery, with responses ranging up to extreme pain for both the

mask and surgery (Figure 3B).

A)
Fear of Pop-up book .
anesthesia ook
induction Standard care _

0% 25% 50% 75% 100%
(B)
Expected pain ~ Pop-up book e
from the mask  gandard care -
Expected pain ~ Pop-up book I s
during surgery  Standard care -

0% 25% 50% 75% 100%

0 1 m2 m3 4 m5

Figure 3

Distributions of (A) patients’ fear of anesthesia induction, from 0 (no fear) to 4 (extreme fear),
and (B) expected pain from the anesthesia mask and during surgery, from 0 (no pain) to 5
(extreme pain). Cohen’s d = 0.95, 0.61, and 0.79, respectively. ***P < .001 for differences
between groups.
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Pop-up book patients expressed significantly more positive expectations about the
procedure, with medium-to-large effect sizes (d = 0.69-0.84; P <.001; Figure 4A). Pop-up book
patients also expressed significantly more positive attitudes about anesthesia, especially greater
readiness, with medium-to-large effect sizes (d = 0.58-0.99; P < .005; Figure 4B). Patients
responded significantly more positively to preoperative explanations from the pop-up book than
standard provider consultation in terms of how fun, helpful, and child-focused the explanations

were, with medium-to-large effect sizes (d = 0.75-1.20; P <.001; Figure 4C).

I will be completely Pop-up book
asleep. Standard care -
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The doctor will keep Pop-up book I
checking on me while s
[ am asliep. Standard care -

50% 25% 0% 25% 50% 75% 100%

m Strongly disagree ® Disagree © Neutral = Agree M Strongly agree

Figure 4A

Distributions of patients’ expectations about the procedure after pop-up book education versus
standard care. Cohen’s d = 0.78, 0.84, and 0.69, respectively. ***P < .001 for differences
between groups.



I feel ready to get Pop-up book
anesthesia. Standard care
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Distributions of patients’ attitudes about anesthesia after pop-up book education versus standard
care. Cohen’s d = 0.99, 0.87, and 0.58, respectively. ***P < .001 and **P < .005 for differences

between groups.

Learning this way Pop-up book
was fun. Standard care

It helped me understand Pop-up book

what happens. Standard care

I felt like the explanation  pop-up book
was for me, not just for
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Figure 4C
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Distributions of patients’ views of preoperative explanations (the pop-up book or standard
consultation with an anesthesia provider). Cohen’s d = 0.75, 0.90, and 1.20, respectively.
**xP <.001 for differences between groups.



18

The book strengthened patients’ prospective coping strategies. Significantly greater
proportions of pop-up book patients versus standard-care patients generated coping strategies in
each adaptive coping domain: positive active coping, distraction, and support-seeking (all P <
.001; Figure 5). Whereas 28.8% of standard-care patients did not generate any coping strategies,
only 2.7% of pop-up book patients did not generate strategies. Caregivers in the pop-up book
group more frequently engaged with the patient to brainstorm ideas (P = .02). In each adaptive
domain, pop-up book patients generated specific strategies from the book and strategies beyond
those that the book discussed directly. Interrater reliability was high for all adaptive domains
(Krippendorff’s a > .95). Maladaptive coping (e.g., expressing negative emotions) did not differ

between groups (P > .99); only 2.7% of patients reported maladaptive strategies (Figure 5).

100 Kk
® Pop-up book
g 75 Standard care
&
s kkok
[}
= 50 stk
=
[0}
2
L 25
O I

Positive active ~ Distraction  Support-seeking Maladaptive
coping coping
Coping domain

Figure 5

Comparison of prospective coping approaches based on proportions of patients in each group
who reported at least one coping strategy in a given coping domain; positive active coping,
distraction, and support-seeking are adaptive approaches. ***P <.001 for differences between
groups.
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An exploratory analysis of construct validity examined associations among patients’ self-
reported fear, procedural readiness, and positive active coping, which is especially relevant to
patients’ emotional states. Patients who reported less fear tended to report greater readiness: fear
was inversely correlated with readiness (s = -.53, P <.001; Table 2). Patients who generated
positive active coping approaches tended to report less fear and greater readiness: positive active
coping was inversely correlated with fear (1, = -.42, P <.001) and positively correlated with
readiness (7 = .32, P =.001; Table 2). Correlation coefficients were large or medium, indicating

good construct validity.

TABLE 2 Correlations of Self-Reported Emotional States and
Positive Active Coping

Association r P
Fear vs. procedural readiness® -.53 <.001
Fear vs. positive active coping® -42 <.001
Procedural readiness vs. positive active coping” .32 .001

aSpearman’s correlation, 7
PRank-biserial correlation, 7y
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Observer-rated behavioral anxiety during anesthesia induction did not differ between
groups (P = .81; Table 3); baseline anxiety was also equivalent. None of the recorded
demographic factors were predictive of observer-rated anxiety at induction, including prior

experience with surgery (Table 3).

TABLE 3 Observer-Rated Behavioral Anxiety

Baseline anxiety ~Anxiety at induction P

Preoperative education group 81
Pop-up book (n="75) 27.33 (9.59) 37.00 (21.55)
Standard care (n = 73) 27.80 (9.63) 36.39 (20.64)

Patient’s surgical history .55
Prior experience (n = 83) 28.14 (10.25) 37.85 (22.50)
No prior surgery (n = 65) 26.83 (8.67) 35.22 (19.06)

Mood/behavioral conditions® 28
Yes (n=30) 28.89 (11.09) 40.97 (25.83)
No (n=118) 27.22 (9.18) 35.61 (19.61)

Sex .07
Male (n = 82) 26.60 (8.37) 39.05 (24.02)
Female (n = 66) 28.76 (10.85) 33.78 (16.32)

Age 28

Values are means (SD). P values are from analysis of covariance (ANCOVA) controlling for
baseline anxiety.
*Including anxiety disorders, attention deficit hyperactivity disorder (ADHD), and others.




Lastly, the pop-up book significantly increased caregiver satisfaction with the surgical

experience across all domains (P <.02; Table 4). Caregivers in both groups generally viewed the

overall care experience at the surgery center positively, but caregivers of pop-up book patients

were consistently highly satisfied with each aspect of their experience, whereas satisfaction

levels varied more in the standard-care group (Figure 6).

TABLE 4 Caregiver Satisfaction with the Surgical Experience (Item Analysis)

Pop-up book Standard care

Domain Item =15 n=T3 P
The way my child went to sleep was just
] like the doctor explained. 4.84(0.64) 4.60(0.70) 001
Preoperative ) ) ' '
explanations I am satisfied with the explanations given
for how my child would go to sleep and 4.93 (0.38) 4.56 (0.76) <.001
wake up.
The doctors and nurses who took care of
my child were responsive to our needs 4.96 (0.20) 4.81(0.43) .007
and communicated well.
Attentiveness of  The doctors and .nu,rses made every effort 4.96 (0.20) 4,67 (0.67) < 001
the medical staff to reduce my child’s anxiety.
to the family’s The doctors and nurses made every effort
emotional needs 1o reduce my anxiety. 4.93 (0.30) 4.67 (0.53) <.001
The doctors and nurses who took care of
my child demonstrated caring for us and 4.97 (0.16) 4.73 (0.48) <.001
our child.
Our experience going into surgery was 479 (0.53) 456 (0.73) 0
Operating room  better than we expected.
experience ; ;
Overal.l, [ am very satisfied w.1th the way 4.95(0.23) 4.63 (0.64) < 001
my child went into the operating room.
I would come back to [this surgery
Overall care center] if my child needed surgery again. 4.93(0.30) 4.66 (0.77) 001
experience ; ;
I would recommend this experience to 4.93 (0.25) 477 (0.51) 0

others if their children needed surgery.

Values are means (SD) on a 5-point agreement scale. P values are from Mann-Whitney U tests.
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Figure 6

Comparison of caregivers’ satisfaction with each aspect of the surgical experience: preoperative
explanations, attentiveness of the medical staff to the family’s emotional needs, the operating
room experience, and the overall care experience. Higher scores indicated more positive
responses. Items were analyzed individually; significance levels reflect the highest P value
within each domain. ***P < .001, **P < .01, and *P < .02 for differences between groups.

Discussion

This study demonstrated that the educational pop-up book effectively empowers children
with positive expectations and coping strategies as they approach surgery. The resource supplies
targeted information with elements that enhance learning to help patients navigate unknowns.
The book conveys important procedural and sensory information through child-appropriate
language, illustrations, and analogies,?? and it supports active learning through tactile
participation and interactive reader response. In these ways, the book engages children in their
preoperative education and treatment process. Based on patients’ reports, learning from the pop-
up book was significantly more fun, more helpful for understanding what to expect, and more
child-focused than standard provider consultation. This benefit was seen even at a specialized

children’s facility with subspecialty pediatric providers skilled in communicating with children
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and families. The advantages could be even more pronounced in facilities that treat all age
groups, where care is less tailored to pediatric emotional needs.

Even though the book excerpt focused only on anesthesia, it was clinically effective in
reducing patients’ fear and pain expectations both from anesthesia induction and during surgery.
After reading the pop-up book, patients approached surgery with significantly more positive
expectations and attitudes, including greater readiness and greater trust in their doctors. These
benefits uplift patients’ experience during the perioperative period and may also carry a lasting
influence on patients’ relationships with health care.>* Childhood health care experiences and
attitudes predict continuing health care behaviors: children with more positive experiences and
views are more likely to develop good habits in early adulthood, such as attending regular well
visits, maintaining hygiene, and avoiding tobacco use.>*

Further, the book prepared patients to cope adaptively. Pop-up book patients were better-
equipped with distraction strategies (e.g., using a comfort toy); support-seeking strategies (e.g.,
holding a caregiver’s hand); and, most importantly, positive active coping strategies. Over 50%
of pop-up book patients (versus 13.7% of standard-care patients) generated positive active
coping strategies: engaging imaginatively with anesthesia induction, expressing positive ideas
about their treatment, overcoming fears, and participating. This active coping approach helps
patients engage with the procedure in a self-reliant, constructive manner.?>* In this study,
positive active coping was significantly associated with less fear and greater procedural
readiness, consistent with previous evidence that children’s adaptive coping behaviors in the
operating room are associated with less anxiety.'* Therefore, encouraging patients to develop

sound coping strategies in advance may increase patients’ confidence as they approach surgery.



24

Reducing preoperative anxiety is also clinically important because children’s
preoperative anxiety influences distress in the postoperative care unit and pain perceptions
during recovery.!* Children who are highly anxious before surgery tend to express more pain
postoperatively and consume more opioid and non-opioid analgesics at home.! Educational
interventions that relieve children’s preoperative anxiety can also curb postoperative opioid
consumption.® Given the prevalence of opioid prescribing for pediatric postoperative pain
management,> these upstream efforts could help manage opioid overuse among children and
decrease the supply of opioids available for abuse and diversion in communities. Minimizing
psychological and physiological stress associated with surgery accelerates patients’ return to
function postoperatively and is a key tenet of Enhanced Recovery After Surgery (ERAS)
protocols that have been broadly applied across surgical disciplines in recent years.%>’

Although the pop-up book intervention had large effects on patients’ own perceptions of
their preoperative fear and readiness, the study groups outwardly displayed similar levels of
agitation during anesthesia induction. The observer-rated mYPAS-SF scores may have suffered
from confounding between observable state characteristics of anxiety and anesthetic-induced
disinhibition. During inhalation induction with sevoflurane, patients experience disorientation
and physical excitation (which can involve uncontrolled spastic movements).>® In this study,
nurses rated anxiety at induction by the most extreme behaviors exhibited when the
anesthesiologist placed the mask, including the excited stage of anesthesia (stage 2). Along with
this confound, previous work with the mYPAS has shown that behavioral anxiety at anesthesia
induction is difficult to predict, and plausible risk factors explain little of the variability in
anxiety scores.” In our study, therefore, children’s self-reported fear and readiness better

reflected their emotional state during the broader preoperative period.
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The pop-up book also significantly increased caregivers’ satisfaction with the overall care
experience and specifically with preoperative explanations. Addressing the caregiver’s
experience matters for the patient as well: children’s anxiety both before and after surgery is
linked to their caregiver’s preoperative anxiety.>>*® The pop-up book significantly improved
caregivers’ perceptions of how attentive the medical staff was to the family’s emotional needs,
including efforts to reduce the caregiver’s anxiety and the child’s anxiety. And interestingly,
even though observer-rated anxiety at anesthesia induction was not different between groups,
caregivers perceived the operating room experience significantly more positively if the family
read the pop-up book.

This pop-up book effectively balanced families’ educational needs with outpatient
workflow and resource constraints. Caregivers often feel unprepared to explain surgery to their
child, but they rarely receive guidance on discussing the subject; caregivers may even
maladaptively avoid disclosing the upcoming surgery to the patient.®' This book provides
effective education and a structured format for caregiver-child discussion. As surgical volumes
shift from well-funded inpatient hospitals to outpatient surgery centers,’2%* families and
providers need education resources compatible with care that emphasizes cost-efficiency and
speed.®> While smaller care centers may not be able to offer intensive interventions or child life
programs,’® providers can implement pop-up books affordably without disrupting medical

workflow.

Limitations
The study’s limitations were primarily related to the timing of the intervention. All

studied preoperative education occurred on patients’ day of surgery to standardize intervention
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and avoid selection bias that could result from requiring a separate educational visit. Existing
literature suggests that pediatric preoperative education is considerably more effective when
delivered several days in advance.’” Other studies have administered education starting 5-7 days
before surgery and encouraged patients to revisit the resources (including take-home models,
individualized coaching, and caregiver training).>!> Notably, of the preoperative education
studies reviewed, only these resource-intensive, advance programs reduced observer-rated
anxiety when anesthesiologists presented the mask.%!> Our intervention may be even more
effective if families had longer and more frequent access to the book (e.g., at the clinic and at
home). Secondly, this study did not examine postoperative effects because the range of sampled

procedures involved different recovery courses.

Future Directions

Further research should explore other possible benefits of the pop-up book as a method
for educating patients before surgery. This study focused on the preoperative period, showing
that the book helped patients cope with preoperative stressors: the book minimized patients’
fears, improved understanding, and strengthened coping skills. It also shaped more positive
appraisals of the surgical experience and acute stressors, especially anesthesia induction. The
benefits of the book during the preoperative period may lead into related postoperative benefits,
both in the short term (recovery outcomes) and the long term (lasting health care attitudes).
Procedure-specific research investigating whether this resource could facilitate recovery is
warranted; specifically, the book may ameliorate postoperative distress and pain perceptions.
Secondly, future studies should give families earlier access to the book and allow them to read

and revisit the book throughout the week before surgery. This more extensive intervention could



27

improve learning consolidation and yield even more effective outcomes. The current study
showed that the book can be implemented effectively at the surgery center on the day of surgery,
but in practice, providers and caregivers may prefer to supply patients with the book in advance.
A study modeling how families would engage with the resource in an unstructured environment
as patients prepare for surgery would be useful. Evaluating the advantages of a longer pop-up
book that covered the specific surgical procedure and the period surrounding surgery would also

be worthwhile.

Conclusion

This study showed that interactive preoperative education delivered via a pop-up book
effectively prepared children to face surgery. The interactive book significantly and
meaningfully reduced patients’ preoperative fear and expected pain, encouraged more positive
views of the procedure and preoperative explanations, and promoted adaptive coping strategies.
It also significantly improved caregivers’ perceptions of the surgical experience. By helping
patients understand and cope with surgery, the pop-up book offers a valuable resource for

families and health care providers.



28

References

1.

Kain ZN, Mayes LC, Caldwell-Andrews AA, Karas DE, McClain BC. Preoperative anxiety,
postoperative pain, and behavioral recovery in young children undergoing surgery.
Pediatrics. 2006;118(2):651-658. doi:10.1542/peds.2005-2920

Kain ZN, Caldwell-Andrews AA, Maranets I, et al. Preoperative anxiety and emergence
delirium and postoperative maladaptive behaviors. Anesth Analg. 2004;99(6):1648-1654.
doi:10.1213/01.ANE.0000136471.36680.97

Chieng YJS, Chan WCS, Klainin-Yobas P, He H-G. Perioperative anxiety and postoperative
pain in children and adolescents undergoing elective surgical procedures: a quantitative
systematic review. J Adv Nurs. 2014;70(2):243-255. doi1:10.1111/jan.12205

Claar RL, Walker LS, Smith CA. The influence of appraisals in understanding children’s
experiences with medical procedures. J Pediatr Psychol. 2002;27(7):553-563.
doi:10.1093/jpepsy/27.7.553

Fortier MA, Chorney JM, Rony RYZ, et al. Children’s desire for perioperative information.
Anesth Analg. 2009;109(4):1085-1090. doi:10.1213/ane.0b013e3181b1dd48

Kain ZN, Caldwell-Andrews AA, Mayes LC, et al. Family-centered preparation for surgery
improves perioperative outcomes in children: a randomized controlled trial. Anesthesiology.
2007;106(1):65-74. doi:10.1097/00000542-200701000-00013

West N, Christopher N, Stratton K, Gorges M, Brown Z. Reducing preoperative anxiety with
Child Life preparation prior to intravenous induction of anesthesia: a randomized controlled

trial. Paediatr Anaesth. 2020;30(2):168-180. doi:10.1111/pan.13802


https://doi.org/10.1542/peds.2005-2920
https://doi.org/10.1213/01.ANE.0000136471.36680.97
https://doi.org/10.1111/jan.12205
https://doi.org/10.1093/jpepsy/27.7.553
https://doi.org/10.1213/ane.0b013e3181b1dd48
https://doi.org/10.1097/00000542-200701000-00013
https://doi.org/10.1111/pan.13802

10.

I11.

12.

13.

14.

15.

29

. Dalley JS, McMurtry CM. Teddy and I get a check-up: A pilot educational intervention

teaching children coping strategies for managing procedure-related pain and fear. Pain Res
Manag. 2016;2016:4383967. doi:10.1155/2016/4383967

Hatava P, Olsson GL, Lagerkranser M. Preoperative psychological preparation for children
undergoing ENT operations: a comparison of two methods. Paediatr Anaesth.
2000;10(5):477-486. doi:10.1046/j.1460-9592.2000.00537 .x

Mahajan L, Wyllie R, Steffen R, et al. The effects of a psychological preparation program on
anxiety in children and adolescents undergoing gastrointestinal endoscopy. J Pediatr
Gastroenterol Nutr. 1998;27(2):161-165. doi:10.1097/00005176-199808000-00006

Kain ZN, Maclaren JE, Hammell C, et al. Healthcare provider-child-parent communication
in the preoperative surgical setting. Paediatr Anaesth. 2009;19(4):376-384.
doi:10.1111/j.1460-9592.2008.02921.x

Heckmann M, Beauchesne MA. Pediatric perioperative education current practices: a
national survey of children’s hospitals in the United States. J Perioper Pract.
2013;23(5):100-106. doi:10.1177/175045891302300501

Fortier MA, Rosario AMD, Martin SR, Kain ZN. Perioperative anxiety in children. Paediatr
Anaesth. 2010;20(4):318-322. doi:10.1111/5.1460-9592.2010.03263.x

Chorney JM, Kain ZN. Behavioral analysis of children’s response to induction of anesthesia.
Anesth Analg. 2009;109(5):1434-1440. doi:10.1213/ane.0b013e3181b412cf

Fortier MA, Bunzli E, Walthall J, et al. Web-based tailored intervention for preparation of
parents and children for outpatient surgery (WebTIPS): formative evaluation and randomized

controlled trial. Anesth Analg. 2015;120(4):915-922. doi:10.1213/ANE.0000000000000632


https://doi.org/10.1155/2016/4383967
https://doi.org/10.1046/j.1460-9592.2000.00537.x
https://doi.org/doi:%2010.1097/00005176-199808000-00006
https://doi.org/10.1111/j.1460-9592.2008.02921.x
https://doi.org/10.1177/175045891302300501
https://doi.org/10.1111/j.1460-9592.2010.03263.x
https://doi.org/10.1213/ane.0b013e3181b412cf
https://doi.org/10.1213/ANE.0000000000000632

16.

17.

18.

19.

20.

21.

22.

30

Liguori S, Stacchini M, Ciofi D, Olivini N, Bisogni S, Festini F. Effectiveness of an app for
reducing preoperative anxiety in children: a randomized clinical trial. JAMA Pediatr.
2016;170(8):e160533. doi:10.1001/jamapediatrics.2016.0533

Ryu J-H, Park S-J, Park J-W, et al. Randomized clinical trial of immersive virtual reality
tour of the operating theatre in children before anaesthesia. Br J Surg. 2017;104(12):1628-
1633. doi:10.1002/bjs.10684

Chow CHT, Van Lieshout RJ, Schmidt LA, Dobson KG, Buckley N. Systematic review:
Audiovisual interventions for reducing preoperative anxiety in children undergoing elective
surgery. J Pediatr Psychol. 2016;41(2):182-203. doi:10.1093/jpepsy/jsv094

Felder-Puig R, Maksys A, Noestlinger C, et al. Using a children’s book to prepare children
and parents for elective ENT surgery: results of a randomized clinical trial. Int J Pediatr
Otorhinolaryngol. 2003;67(1):35-41. doi:10.1016/S0165-5876(02)00359-2

Tunney AM, Boore J. The effectiveness of a storybook in lessening anxiety in children
undergoing tonsillectomy and adenoidectomy in Northern Ireland. Issues Compr Pediatr
Nurs. 2013;36(4):319-335. doi:10.3109/01460862.2013.834398

Kassai B, Rabilloud M, Dantony E, et al. Introduction of a paediatric anaesthesia comic
information leaflet reduced preoperative anxiety in children. Br J Anaesth. 2016;117(1):95-
102. doi:10.1093/bja/aew154

Jaaniste T, Hayes B, Baeyer CLV. Providing children with information about forthcoming
medical procedures: a review and synthesis. Clin Psychol (New York). 2007;14(2):124-143.

doi:10.1111/5.1468-2850.2007.00072.x


https://doi.org/10.1001/jamapediatrics.2016.0533
https://doi.org/10.1002/bjs.10684
https://doi.org/10.1093/jpepsy/jsv094
https://doi.org/10.1016/S0165-5876(02)00359-2
https://doi.org/10.3109/01460862.2013.834398
https://doi.org/10.1093/bja/aew154

23.

24.

25.

26.

27.

28.

29.

30.

31

Ayers TS, Sandier IN, West SG, Roosa MW. A dispositional and situational assessment of
children’s coping: testing alternative models of coping. J Pers. 1996;64(4):923-958.
doi:10.1111/j.1467-6494.1996.tb00949.x

Altshuler JL, Genevaro JL, Ruble DN, Bonstein MH. Children’s knowledge and use of
coping strategies during hospitalization for elective surgery. J Appl Dev Psychol.
1995;16(1):53-76. doi:10.1016/0193-3973(95)90016-0

Glenberg AM, Gutierrez T, Levin JR, Japuntich S, Kaschak MP. Activity and imagined
activity can enhance young children’s reading comprehension. J Educ Psychol.
2004;96(3):424. doi:10.1037/0022-0663.96.3.424

Marley SC, Szabo Z. Improving children’s listening comprehension with a manipulation
strategy. J Educ Res. 2010;103(4):227-238. doi:10.1080/00220670903383036

Clark JM, Paivio A. Dual coding theory and education. Educ Psychol Rev. 1991;3(3):149-
210. doi:10.1007/BF01320076

Brockel MA, Kenny MC, Sevick CJ, Vemulakonda VM. The role of preoperative
instructions in parents’ understanding of preoperative fasting for outpatient pediatric
urology procedures. Pediatr Surg Int. 2020;36(9):1111-1116. doi:10.1007/s00383-020-
04688-y

Delp C, Jones J. Communicating information to patients: the use of cartoon illustrations to
improve comprehension of instructions. Acad Emerg Med. 1996;3(3):264-270.
doi:10.1111/5.1553-2712.1996.tb03431.x

Austin PE, Matlack R, Dunn KA, Kesler C, Brown CK. Discharge instructions: do
illustrations help our patients understand them? Ann Emerg Med. 1995;25(3):317-320.

doi:10.1016/S0196-0644(95)70286-5


https://doi.org/10.1111/j.1467-6494.1996.tb00949.x
https://doi.org/10.1016/0193-3973(95)90016-0
https://doi.org/10.1037/0022-0663.96.3.424
https://doi.org/10.1080/00220670903383036
https://doi.org/10.1007/BF01320076
https://doi.org/10.1007/s00383-020-04688-y
https://doi.org/10.1007/s00383-020-04688-y
https://doi.org/10.1111/j.1553-2712.1996.tb03431.x
https://doi.org/10.1016/S0196-0644(95)70286-5

31.

32.

33.

34.

35

36.

37.

38.

39.

32

Valdez P, Mehrabian A. Effects of color on emotions. J Exp Psychol. 1994;123(4):394-409.
doi:10.1037/0096-3445.123.4.394

Mehrabian A. Pleasure-arousal-dominance: a general framework for describing and
measuring individual differences in temperament. Curr Psychol. 1996;14(4):261-292.
doi:10.1007/BF02686918

Holyoak KJ. Analogy and relational reasoning. In: Holyoak KJ, Morrison RG, eds. The
Oxford Handbook of Thinking and Reasoning. Oxford University Press; 2012:234-259.
Vosniadou S, Skopeliti I. Evaluating the effects of analogy enriched text on the learning of
science: the importance of learning indexes. J Res Sci Teach. 2019;56(6):732-764.

doi:10.1002/tea.21523

. Chiu M-H, Lin J-W. Promoting fourth graders’ conceptual change of their understanding of

electric current via multiple analogies. J Res Sci Teach. 2005;42(4):429-464.
doi:10.1002/tea.20062

Yanowitz KL. Using analogies to improve elementary school students’ inferential reasoning
about scientific concepts. Sch Sci Math. 2001;101(3):133-142. doi:10.1111/;.1949-
8594.2001.tb18016.x

Vosniadou S, Schommer M. Explanatory analogies can help children acquire information
from expository text. J Educ Psychol. 1988;80(4):524-536. doi:10.1037/0022-0663.80.4.524
Valle A, Callanan MA. Similarity comparisons and relational analogies in parent-child
conversations about science topics. Merrill-Palmer Q. 2006;52(1):96-124.
doi:10.1353/mpq.2006.0009

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data

capture (REDCap)—a metadata-driven methodology and workflow process for providing


https://doi.org/10.1037/0096-3445.123.4.394
https://doi.org/10.1007/BF02686918
https://doi.org/10.1002/tea.21523
https://doi.org/10.1002/tea.20062
https://doi.org/10.1111/j.1949-8594.2001.tb18016.x
https://doi.org/10.1111/j.1949-8594.2001.tb18016.x
https://doi.org/10.1037/0022-0663.80.4.524
https://doi.org/10.1353/mpq.2006.0009

40.

41.

42.

43.

44,

45.

46.

33

translational research informatics support. J Biomed Inform. 2009;42(2):377-381.
doi:10.1016/j.jb1.2008.08.010

Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: building an international
community of software platform partners. J Biomed Inform. 2019;95:103208.
doi:10.1016/j.jb1.2019.103208

McMurtry CM, Noel M, Chambers CT, McGrath PJ. Children’s fear during procedural pain:
preliminary investigation of the Children’s Fear Scale. Health Psychol. 2011;30(6):780-788.
doi:10.1037/a0024817

Hicks CL, von Baeyer CL, Spafford PA, van Korlaar I, Goodenough B. The Faces Pain
Scale-Revised: toward a common metric in pediatric pain measurement. Pain.
2001;93(2):173-183. doi:10.1016/s0304-3959(01)003 14-1

Stinson JN, Kavanagh T, Yamada J, Gill N, Stevens B. Systematic review of the
psychometric properties, interpretability and feasibility of self-report pain intensity measures
for use in clinical trials in children and adolescents. Pain. 2006;125(1):143-157.
doi:10.1016/j.pain.2006.05.006

Salmela M, Salanterd S, Ruotsalainen T, Aronen ET. Coping strategies for hospital-related
fears in pre-school-aged children. J Paediatr Child Health. 2010;46(3):108-114.
doi:10.1111/j.1440-1754.2009.01647.x

Altshuler JL, Ruble DN. Developmental changes in children’s awareness of strategies for
coping with uncontrollable stress. Child Dev. 1989;60(6):1337-1349. do0i:10.2307/1130925
Jenkins BN, Fortier MA, Kaplan SH, Mayes LC, Kain ZN. Development of a short version
of the modified Yale Preoperative Anxiety Scale. Anesth Analg. 2014;119(3):643-650.

doi:10.1213/ANE.0000000000000350


https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1037/a0024817
https://doi-org.proxy.library.emory.edu/10.1016/s0304-3959(01)00314-1
https://doi.org/10.1016/j.pain.2006.05.006
https://doi.org/10.1111/j.1440-1754.2009.01647.x
https://doi.org/10.2307/1130925
https://doi.org/10.1213/ANE.0000000000000350

47.

48.

49.

50.

51.

52.

53.

54.

34

Kain ZN, Mayes LC, Cicchetti DV, Bagnall AL, Finley JD, Hofstadter MB. The Yale
Preoperative Anxiety Scale: how does it compare with a “gold standard™? Anesth Analg.
1997;85(4):783-788. doi:10.1097/00000539-199710000-00012

Kain ZN, Mayes LC, Wang S-M, Caramico LA, Krivutza DM, Hofstadter MB. Parental
presence and a sedative premedicant for children undergoing surgery: a hierarchical study.
Anesthesiology. 2000;92(4):939-946. doi:10.1097/00000542-200004000-00010

Barnett SF, Alagar RK, Grocott MPW, Giannaris S, Dick JR, Moonesinghe SR. Patient-
satisfaction measures in anesthesia: qualitative systematic review. Anesthesiology.
2013;119(2):452-478. doi:10.1097/ALN.0b013e3182976014

Faul F, Erdfelder E, Buchner A, Lang A-G. Statistical power analyses using G*Power 3.1:
tests for correlation and regression analyses. Behav Res Methods. 2009;41(4):1149-1160.
doi:10.3758/BRM.41.4.1149

Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2" ed. L. Erlbaum
Associates; 1988.

Hayes AF, Krippendorff K. Answering the call for a standard reliability measure for coding
data. Commun Methods Meas. 2007;1(1):77-89. doi:10.1080/19312450709336664
Cureton EE. Rank-biserial correlation when ties are present. Educ Psychol Meas.
1968;28(1):77-79. doi:10.1177/001316446802800107

Jones T, DeMore M, Cohen LL, O’Connell C, Jones D. Childhood healthcare experience,
healthcare attitudes, and optimism as predictors of adolescents’ healthcare behavior. J Clin

Psychol Med Settings. 2008;15(3):234-240. doi:10.1007/s10880-008-9126-7


https://doi.org/10.1097/00000539-199710000-00012
https://doi.org/10.1097/00000542-200004000-00010
https://doi.org/10.1097/ALN.0b013e3182976014
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.1080/19312450709336664
https://doi.org/10.1177/001316446802800107
https://doi.org/10.1007/s10880-008-9126-7

55.

56.

57.

38.

59.

60.

61.

62.

35

Monitto CL, Hsu A, Gao S, et al. Opioid prescribing for the treatment of acute pain in
children upon hospital discharge. Anesth Analg. 2017;125(6):2113-2122.
doi:10.1213/ANE.0000000000002586

Powell R, Scott NW, Manyande A, et al. Psychological preparation and postoperative
outcomes for adults undergoing surgery under general anaesthesia. Cochrane Database Syst
Rev. 2016;(5):CD008646. doi:10.1002/14651858.CD008646.pub2

Ljungqvist O, Scott M, Fearon KC. Enhanced Recovery After Surgery: a review. JAMA
Surg. 2017;152(3):292-298. doi:10.1001/jamasurg.2016.4952

Gottlieb EA, Andropoulos DB. Pediatrics. In: Pardo M, Miller RD, eds. Basics of
Anesthesia. 7th ed. Elsevier; 2018:587-609.

Davidson AJ, Shrivastava PP, Jamsen K, et al. Risk factors for anxiety at induction of
anesthesia in children: a prospective cohort study. Paediatr Anaesth. 2006;16(9):919-927.
doi:10.1111/j.1460-9592.2006.01904.x

Fortier MA, Rosario AMD, Martin SR, Kain ZN. Perioperative anxiety in children. Paediatr
Anaesth. 2010;20(4):318-322. doi:10.1111/5.1460-9592.2010.03263.x

Ching CB, Clayton DB, Thomas JC, et al. To tell or not: parental thoughts on disclosure of
urologic surgery to their child. Int Braz J Urol. 2015;41(3):562-568. do0i:10.1590/S1677-
5538.1BJU.2014.0164

Hollenbeck BK, Dunn RL, Suskind AM, Strope SA, Zhang Y, Hollingsworth JM.
Ambulatory surgery centers and their intended effects on outpatient surgery. Health Serv

Res. 2015;50(5):1491-1507. doi:10.1111/1475-6773.12278


https://doi.org/10.1213/ANE.0000000000002586
https://doi.org/10.1002/14651858.CD008646.pub2
https://doi.org/10.1001/jamasurg.2016.4952
https://doi.org/10.1111/j.1460-9592.2006.01904.x
https://doi.org/10.1111/j.1460-9592.2010.03263.x
https://doi.org/10.1590/S1677-5538.IBJU.2014.0164
https://doi.org/10.1590/S1677-5538.IBJU.2014.0164
https://doi.org/10.1111/1475-6773.12278

63.

64.

65.

66.

67.

36

Rabbitts JA, Groenewald CB, Moriarty JP, Flick R. Epidemiology of ambulatory anesthesia
for children in the United States: 2006 and 1996. Anesth Analg. 2010;111(4):1011-1015.
doi:10.1213/ANE.0b013e3181ee8479

Bian J, Morrisey MA. Free-standing ambulatory surgery centers and hospital surgery
volume. Inquiry. 2007;44(2):200-210. doi:10.5034/inquiryjrnl_44.2.200

Munnich EL, Parente ST. Procedures take less time at ambulatory surgery centers, keeping
costs down and ability to meet demand up. Health Aff. 2014;33(5):764-769.
doi:10.1377/hlthaff.2013.1281

Romito B, Jewell J, Jackson M; AAP Committee on Hospital Care; Association of Child
Life Professionals. Child life services. Pediatrics. 2021;147(1):e2020040261.
doi:10.1542/peds.2020-040261

Kain ZN, Mayes LC, Caramico LA. Preoperative preparation in children: a cross-sectional

study. J Clin Anesth. 1996;8(6):508-514. doi:10.1016/0952-8180(96)00115-8


https://doi.org/10.1213/ANE.0b013e3181ee8479
https://doi.org/10.5034/inquiryjrnl_44.2.200
https://doi.org/10.1377/hlthaff.2013.1281
https://doi.org/10.1542/peds.2020-040261
https://doi.org/10.1016/0952-8180(96)00115-8

37

Appendix A. The Children’s Fear Scale (CFS)*!
Script for investigator. “Imagine a doctor using this mask to help you go to sleep. What I would

like you to think about is if you will feel scared when the doctor puts this mask on you.”

“These faces are showing different amounts of being scared. This face [point to the left-most
face] is not scared at all, this face is a little bit more scared [point to second face from left], a bit
more scared [sweep finger along scale], right up to the most scared possible [point to the last
face on the right]. Have a look at these faces and choose the one that shows how scared you will

be when the doctor puts the mask on you.”
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Appendix B. The Faces Pain Scale-Revised (FPS-R)*

Script for investigator. “Imagine a doctor using this mask to help you go to sleep. What I would

like you to think about is if you think it will hurt when the doctor puts this mask on you.”
[Patients viewed the same mask images as above in the CFS, Appendix A.]

“These faces show how much something can hurt. This face [point to face on far left] shows no

hurt. The faces show more and more hurt [point to each from left to right] up to this one [point to

face on far right]—it shows very much hurt. Point to the face that shows how much you think
you will hurt when the doctor puts the mask on you.”

“Okay, now imagine the doctor has helped you go totally asleep. What I’d like you to think

about is if you will feel any hurt when you are totally asleep. Let’s look at the faces again.
Remember, this face [point to face on far left] shows no hurt. The faces show more and more
hurt [point to each from left to right] up to this one [point to face on far right]—it shows very
much hurt. Point to the face that shows how much you think you will hurt when you are totally

asleep.”



Appendix C. Patient Questionnaire: Views of the Procedure and Preoperative Explanations

e o e o L L L
\—/ S S — /_\
Strongly Agree Neutral Disagree Strongly
agree disagree

These questions ask about what you think happens when you get anesthesia.

— 1 will be completely asleep.

— I won’t feel my surgery if [ have anesthesia. I will not feel anything while I am asleep.

— The doctor will keep checking on me while I am asleep.
These questions ask about how you feel about getting anesthesia.
— I feel ready to get anesthesia.
— I could tell another kid what anesthesia is like.
— I think the doctor will take good care of me.
These questions ask about the way you learned about anesthesia today.
— Learning this way was fun.
— It helped me understand what happens.

— I felt like the explanation was for me, not just for my mom/dad.
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Appendix D. Coping Strategies Content Analysis System

40

8,23,24,44,45

Coping Domain

Strategy

Definition

Positive active coping
strategies (positive
cognitive restructuring,
seeking information)

Imaginative engagement*

Positive affect

Overcoming fear

Learning and participating

Picturing him/herself in the mask in an
imaginative way (e.g., as an astronaut,
elephant, or snorkeler)

Wanting to get better, positive ideas about the
procedure

Consoling him/herself, accepting the situation

Asking questions, watching, learning, helping,
participating, following instructions

Distraction strategies

Focusing on mask scent*
or environment

Cognitive distraction
Calming techniques
Humor and storytelling

Comfort toy/blanket*

Play

Reward

Paying attention to the flavored (e.g.,
strawberry) scent of the mask or other aspect
of surroundings

Thinking about something pleasant

Resting, relaxing, deep breaths, staying
still/quiet

Telling or listening to a joke or story

Bringing or hugging his/her own comfort
object

Playing, watching television, games, reading,
drawing, etc. (excludes use of own comfort
toy)

Looking forward to gifts or treats

Support-seeking

Parent/family support™®

Knowing family is present or using family
(e.g., talking, cuddling, holding hands)

strategies Receiving help, consolation, or healing from
Help from doctor/nurse hospital personnel
Closing eyes, deliberately avoiding thinking
Maladaptive coping Cognitive avoidance about it, wishing/pretending it is not

strategies (avoidance,
negative coping
strategies)

Avoidant actions

Expressing negative
emotions

happening
Escaping, hiding, physically resisting

Feeling sad/scared, crying, screaming, verbally
resisting

Unsure/nothing

Does not know what he/she would do or
would do nothing

*Mentioned in the pop-up book.
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Appendix E. The modified Yale Preoperative Anxiety Scale-Short Form (mYPAS-SF)*

The mYPAS-SF evaluates 4 anxiety domains, with higher scores indicating greater anxiety. Each

domain score is divided by the domain’s maximum possible score (6 for “vocalizations” and 4

for other domains); the sum of these values is divided by 4 domains and multiplied by 100.%® For

example, a minimum composite score is (V4 + % + Y4+ Ya) / 4 * 100 = 22.92.

Domain Score Definition
Looking around, curious, playing with toys, reading (or other age-appropriate
1 behavior); moves around holding area/treatment room to get toys or go to
parent; may move toward OR equipment
Not exploring or playing, may look down, may fidget with hands or suck thumb
2 (blanket); may sit close to parent while waiting, or play has a definite manic
quality
Activity . . .. .
Moving from toy to parent in unfocused manner, nonactivity-derived
3 movements; frenetic/frenzied movement or play; squirming, moving on table,
may push mask away or clinging to parent
Actively trying to get away, pushes with feet and arms, may move whole body;
4  in waiting room, running around unfocused, not looking at toys or will not
separate from parent, desperate clinging
Reading (nonvocalizing appropriate to activity), asking questions, making
comments, babbling, laughing, readily answers questions but may be generally
quiet; child too young to talk in social situations or too engrossed in play to
respond
Vocalizations 2 Responding to adults but whispers, “baby talk,” only head nodding
3 Quiet, no sounds or responses to adults
4  Whimpering, moaning, groaning, silently crying
5 Crying or may be screaming “no”
6  Crying, screaming loudly, sustained (audible through mask)
1 Manifestly happy, smiling, or concentrating on play
Emotional 2 Neutral, no visible expression on face
expressivity 3 Worried (sad) to frightened, sad, worried, or tearful eyes
4  Distressed, crying, extreme upset, may have wide eyes
1 Alert, looks around occasionally, notices/watches what anesthesiologist does
with him/her (could be relaxed)
State of Withdrawn, child sitting still and quiet, may be sucking on thumb or face turned
apparent 2 into adult
arousal .. . . .
3 Vigilant, looking quickly all around, may startle to sounds, eyes wide, body tense
4  Panicked whimpering, may be crying or pushing others away, turns away
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Appendix F. Caregiver Questionnaire: Satisfaction with the Surgical Experience*®
Please respond to each of the statements below by marking how much you agree. Each statement
concerns some aspect of your child’s hospital experience, so we ask that you give an answer to

each statement.

L I L e o L] L
VI — —_— — —/
Strongly Disagree Neutral Agree Strongly
disagree agree

I would come back to Children’s at Satellite Boulevard if my child needed surgery again.

The way my child went to sleep was just like the doctor explained.

— I would recommend this experience to others if their children needed surgery.

— The doctors and nurses who took care of my child were responsive to our needs and
communicated well.

— Our experience going into surgery was better than we expected.

— Overall, I am very satisfied with the way my child went into the operating room.

— I am satisfied with the explanations given for how my child would go to sleep and wake up.

— The doctors and nurses made every effort to reduce my child’s anxiety.

— The doctors and nurses made every effort to reduce my anxiety.

— The doctors and nurses who took care of my child demonstrated caring for us and our child.



43

Appendix G. Calculations for Rank-Biserial Correlations

The rank-biserial correlation is the appropriate measure of association between an ordinal (rank)
variable and a dichotomous (biserial) variable. Rank-biserial correlations for exploratory
analyses were calculated from Mann-Whitney mean ranks according to Cureton’s procedures.>
For the dichotomous X variable (positive active coping), the 2 categories (“Yes,” representing
patients who generated positive active coping strategies, and “No,” representing patients who did
not generate positive active coping strategies) were designated as P and Q, respectively.>® For the
Y distribution of ordinal ratings (fear or procedural readiness, both of which were rated on an
ordinal scale), Y, represents the mean rank of fear or readiness ratings among patients who
generated positive active coping strategies (i.e., the P category), Y represents the mean rank of
the entire Y distribution, and Y' represents the mean rank of the 7, highest ranks in the Y
distribution (in this case, the 48 highest ranks).>* By nature of ranking procedures, Y and Y'

depend only on the total sample size (n) and the dichotomous X variable.

Rank-Biserial Correlations

Yes No

Positive active coping n=48  ng=100 Y, Y Y Tt P
Fear 53.39 84.64 53.39 74.5 124.5 -42 <.001
Procedural readiness 90.67 66.74 90.67 74.5 124.5 32 .001

Values for the dichotomy are mean ranks from Mann-Whitney analyses; “Yes” is designated as P, and “No” as Q.
Y=(n+1)/2

Y =ng+(mp+1)/2

ro= (Y~ ¥) / (V' - ¥)
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