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Purpose  
Children undergoing surgery can experience significant preoperative anxiety and fear, 
which has been linked to regressive postoperative behaviors. Psychological preparation 
has been shown to reduce anxiety at time of anesthesia induction as well as negative 
behavioral changes after surgery. The current study seeks to provide insight into the 
impact of a video modeling intervention on preoperative anxiety and postoperative 
behavior changes. 

Method  
Participants included 60 patients ages 5 to 10 years undergoing same-day surgery. 
Patients were randomized into the video group (VG;n = 34) or no video group (NVG;n = 
26). The Children’s Fear Scale (CFS) was administered to the patient and parent at the 
preoperative visit and again the day of surgery. The Post Hospitalization Behavior 
Questionnaire-Ambulatory Surgery (PHBQ-AS) was administered via telephone at 
postoperative days 2 and 14. 

Result  
This study found that an informational video designed by a child life specialist is an 
effective tool for reducing preoperative anxiety and postoperative behavior changes in 
children ages 5 to 10 years old undergoing ambulatory surgery. 

Conclusion  
The video intervention benefitted patients when added to the provision of standard child 
life specialist services. Video modeling interventions, particularly when informed by the 
expertise of a child life specialist, are a useful modality for preoperative preparation of 
pediatric patients. 
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As many as 75% of children undergoing surgery experi
ence significant preoperative anxiety and fear (Getahun et 
al., 2020; Liang et al., 2021). Preoperative anxiety is linked 
to regressive postoperative behaviors (Batuman et al., 2016; 
Kain et al., 2006) experienced by over 75% of children un
dergoing surgery (Lao et al., 2020). Before a child’s surgery, 
parents also display high levels of anxiety, which is strongly 

correlated with child anxiety (Getahun et al., 2020; Liu et 
al., 2022). Psychological preparation before surgery, partic
ularly when provided by a child life specialist (Brewer et al., 
2006), is believed to prevent many physiological and behav
ioral concerns associated with anxiety (Kain et al., 2007). 
Research into which preparation techniques are most 

beneficial is limited and warrants further study. No stan
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dard of preparation technique exists, although there is 
some evidence for the use of specific approaches. Informa
tional videos based on modeling reduce anxiety at time of 
anesthesia induction, as well as negative post-surgery be
havioral changes (Batuman et al., 2016). 
The current study, a double-blind, pretest-posttest ran

domized controlled trial provides insight into the impact 
of a particular preparation technique (video modeling) on 
preoperative anxiety and postoperative behavior changes 
in children ages 5 to 10 years old. Study findings inform 
how preoperative preparation for children should be under
taken by healthcare providers. The research questions for 
the study include: 

Literature Review   

Short- and long-term effects of stressful healthcare en
counters for pediatric patients include regression, separa
tion anxiety, nightmares, increased fear (Rennick et al., 
2004), eating problems, enuresis (Batuman et al., 2016; 
Rennick et al., 2004) and sleeping disorders (Kain et al., 
2006). These negative psychological sequelae following a 
healthcare encounter have been associated with anxiety 
preceding the event (Batuman et al., 2016; Kain et al., 2006, 
2007). In an effort to mitigate undesired outcomes, preop
erative programs in children’s hospitals help ease anxiety 
before surgery (Batuman et al., 2016; Brewer et al., 2006; 
Kain et al., 2006, 2007). Providing parents with preparatory 
information has also been shown to reduce parental preop
erative anxiety (Afzal et al., 2022; McEwen et al., 2007). 

Children’s Reactions to Healthcare Experiences      

Children who undergo surgery and their parents are at 
risk of developing traumatic stress reactions, with one 
study finding that over one-fourth of pediatric surgery pa
tients experienced traumatic stress symptoms when as
sessed three to five months after discharge (Ari et al., 2019). 
Additionally, in a study by Ari and colleagues (2019), 11.6% 
of parents of pediatric surgery patients developed Post-
Traumatic Stress Disorder. Studies of pediatric surgery pa
tients have explored factors that increase a child’s risk for 
negative outcomes. 
Certain demographic characteristics may increase the 

likelihood of preoperative anxiety in children. Quiles and 
colleagues (2000) found a higher incidence of preoperative 
worry among female patients. Additionally, pre-surgery 
worries increased with age. As cognition develops, children 
become more aware of the risks of surgery (Quiles et al., 
2000). In contrast, other studies have found an inverse re
lationship between age and preoperative anxiety (Getahun 

et al., 2020; Liu et al., 2022). It may be that the source of 
anxiety differs by age, with older children showing concern 
for different factors than younger patients (Liu et al., 2022). 
Preoperative anxiety has also been linked to negative post
operative behavior changes (Batuman et al., 2016; Kain et 
al., 2006). 
Cultural variables may also influence parental report of 

children’s postoperative behaviors. A study of pediatric 
outpatient surgery patients that used the post-hospital be
havior questionnaire (PHBQ) found that, even after con
trolling for socioeconomic variables, Spanish-speaking His
panic parents reported lower PHBQ scores than either 
English-speaking White or Hispanic parents (Fortier et al., 
2012). The current study analyzed the relationship of de
mographic variables to both preoperative anxiety and post
operative behaviors and explored the interaction of the im
pact of the video modeling intervention with patient age, 
sex, language, and previous surgical history. 
Various interventions have been shown to mitigate the 

negative impact of stressful healthcare experiences on chil
dren and families. At many healthcare facilities, child life 
specialist services are offered with the goal of reducing anx
iety and enhancing coping (ACLP, n.d.). 

Child Life Services and Psychological Preparation       

Child life programs have become an integral aspect of 
children’s hospitals (Romito et al., 2021). Child life special
ists are healthcare practitioners trained in child develop
ment who provide psychosocial care to children and fami
lies (ACLP, n.d.). A key component of child life services is 
psychological preparation for stressful experiences such as 
medical procedures. 
Preoperative preparation of children reduces negative 

responses to healthcare experiences (Batuman et al., 2016; 
Brewer et al., 2006). Different methods to prepare children 
for medical procedures have been found beneficial. Video 
preparation is one effective tool to reduce anxiety (Fortier 
et al., 2012, 2015; Kain et Al., 2004; Kerimoglu et al., 2013; 
Lee et al., 2012). Modeling techniques allow children to in
directly role-play their procedures using tools such as video 
presentation (McCann and Kain, 2001). Batuman and col
leagues (2016) examined whether an informational video 
including a child modeling the surgery process influenced 
children’s preoperative anxiety and postoperative behav
iors. Video preparation was found to reduce anxiety at the 
time of anesthesia induction and post-hospital behaviors 
one week after surgery. 
Brewer and colleagues (2006) conducted a double-blind 

study to determine if surgery patients prepared by a child 
life specialist demonstrated less anxiety than those who 
did not receive preparation. Children receiving preparation 
from a child life specialist had less anxiety than the control 
group. Furthermore, children in the control group experi
enced a significant increase in anxiety levels from the pre
operative to postoperative period whereas the intervention 
group had a nonsignificant decrease in anxiety. 

1. Does a psychological preparation video intervention 
impact preoperative anxiety in children ages 5 to 10 
undergoing outpatient surgery? 

2. Does a psychological preparation video intervention 
impact post-hospital behavior changes in children 
ages 5 to 10 undergoing outpatient surgery? 

3. Does a psychological preparation video intervention 
impact preoperative anxiety in parents/guardians of 
pediatric patients undergoing outpatient surgery? 
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Method  

This study was conducted in an outpatient medical cen
ter in southern California that is part of a national hospital 
system. A video was created by the child life specialist at 
this facility to prepare children for what to expect the day 
of surgery. Following the study design of Batuman et al. 
(2016), the effect of the video modeling intervention on 
preoperative anxiety and postoperative behavior changes in 
children undergoing ambulatory surgery was assessed. The 
impact of the video intervention on parent anxiety was also 
examined. In this IRB-approved, double-blinded, random
ized controlled trial, patient-parent dyads were random
ized into one of two groups: the experimental group who 
watched the surgery preparation video and a control group 
who did not watch the video. Patients in both groups re
ceived child life specialist services in accordance with stan
dard practice at the facility. 

Participants  

The sample size of this pilot study was based on prece
dent according to a meta-analysis of similar studies ex
amining the effects of preparation and behavioral inter
ventions on preoperative anxiety in children (Chow et al., 
2016). Approval was obtained to enroll 80 patients to allow 
for a drop-out rate of up to 25%. Sixty patients ages 5 
to 10 years old enrolled in this study between November 
2020 and July 2022. Inclusion criteria was children ages 5 to 
10 years scheduled for same-day surgery requiring general 
anesthesia. Patients were excluded if they could not com
plete the survey or if they had already seen the video prior 
to another surgery. English- and Spanish-speaking dyads 
were included in the study, and both the video intervention 
and child life services were available in English and Span
ish. Eligible patients were randomized into the video group 
(VG;n = 34) or no video group (NVG;n = 26) using two com
puter-generated randomization lists due to age stratifica
tion. Patients were stratified by age (5 to 7 years and 8 to 
10 years) based on cognitive development theory (Piaget, 
1936/1952). 

Procedures  

Research assistants identified eligible patients using a 
surgical booking program and approached their parents 
during the registration process at the preoperative clinic 
appointment. Parent-child dyads were shown a video about 
child life services, and the purpose of the study was ex
plained. Once consent was signed, participating dyads were 
randomly assigned to the VG or NVG. 

Preoperative Visit   

Preoperative clinic visits took place an average of 5 days 
prior to surgery, with a range of 2 to 42 days. Of the 60 
patients, 96.7% had surgery within 15 days of their pre
operative appointment. During the preoperative visit, child 
and parent anxiety was recorded by study staff using the 
Children’s Fear Scale (CFS) to establish a baseline. The CFS 

(Figure 2) is a one-item self-report measure of fear in chil
dren developed and tested for use in healthcare settings 
with children 5 to 10 years old. It is developmentally ap
propriate for children because it allows for nonverbal re
sponse (pointing). Psychometric testing of this tool found 
support for interrater reliability, test-retest reliability, and 
construct validity (McMurtry et al., 2011). The CFS has also 
been used to rate parents’ perception of children’s fear and 
parent-child ratings have been moderately correlated. The 
CFS is based off the Faces Anxiety Scale which uses the 
same images to measure fear or anxiety in adult patients 
(McMurtry et al., 2011). In this study the CFS was used to 
measure child anxiety (self-report) and parent anxiety (par
ent report). After the administration of the CFS, vital signs 
(e.g., respiratory rate, heart rate, and blood pressure) were 
recorded for each patient, as these can be an indicator of 
anxiety (Karakul & Bolisik, 2018; Kiani et al., 2013). 
Following the recording of vital signs, families in the 

NVG group received standard care including a preoperative 
visit with their surgical team and child life specialist. In 
addition to standard care, the VG group viewed a video 
designed by a child life specialist in which a child actor 
depicts the perioperative sequence of events. The inter
vention video depicts a 10-year-old female actor and her 
mother, doctors, nurses, and a child life specialist. The 
video demonstrates a patient’s process on the day of 
surgery at the ambulatory surgical center. 

Day of Surgery    

On the day of surgery, patient and parent anxiety was 
recorded using the CFS before vital signs were taken. The 
child life specialist provided patients in both the VG and 
NVG groups with standard child life services offered to all 
surgery patients at the ambulatory center. Child life ser
vices provided to all patients included the following inter
ventions: developmentally appropriate play activities, ver
bal and visual explanation of the surgery process with 
pictures, familiarization with an anesthesia mask, the op
portunity to choose a mask flavor, and accompaniment into 
the operating room during anesthesia induction. 

Follow-up Phone Call    

The Post-Hospitalization Behavior Questionnaire-Am
bulatory Surgery (PHBQ-AS) was administered via tele
phone on postoperative days 2 and 14 by study staff. The 
PHBQ-AS (Figure 3) is a revised version of the Post-Hospi
talization Behavior Questionnaire which was designed for 
assessing postoperative and posthospitalization new onset 
behavioral changes in children. The PHBQ is considered 
“the criterion standard” for assessing postoperative behav
iors in children ages one month to 16 years old (Jenkins 
et al., 2015, p. 739). The PHBQ-AS is appropriate for pa
tients undergoing ambulatory surgery. It has fared well in 
tests of its validity, reliability, and consistency (Jenkins et 
al., 2015). 
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Figure 1. Study Protocol   
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Figure 2. Children’s Fear Scale: Child Anxiety      

Figure 3. PHBQ-AS  

Analysis  

Descriptive statistics are reported as means (M) and 
standard deviations (SD) for continuous variables and fre
quencies and percentages for categorical variables. Given 
the non-normal nature of many of the measures and the 
small sample sizes, non-parametric tests were used for all 
comparisons of means. Specifically, comparisons of mean 
differences across groups used Mann-Whitney U tests, and 

comparisons within groups used Wilcoxon signed rank 
tests. Correlations were analyzed using Spearman correla
tions. Comparisons of proportions were conducted using 
Chi-Square or Fisher’s Exact tests, as appropriate. Analyses 
were conducted in the full sample and then stratified by pa
tient age categories used in the randomization scheme. All 
analyses were conducted in SAS version 9.4 (SAS Institute, 
Cary, NC), and α = 0.05 was used to determine statistical 
significance. 
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Table 1. Participant Characteristics by Intervention Status: Aggregate Sample        

Intervention Control p-value 

Age 

5-7 years 14/34 (41%) 12/26 (46%) 
0.700 

8-10 years 20/34 (59%) 14/26 (54%) 

Sex 

Female 17/34 (50%) 10/26 (38%) 
0.373 

Male 17/34 (50%) 16/26 (62%) 

Ethnicity 

Hispanic-Latino 22/34 (65%) 21/26 (81%) 

Native Hawaiian/Other Pacific Islander 0/34 (0%) 1/26 (3.8%) 0.282 

Not Hispanic/Latino 9/34 (26%) 3/26 (12%) 

Other 3/34 (8.8%) 1/26 (3.8%) 

U.S. Citizenship 

No 14/34 (41%) 14/26 (54%) 
0.330 

Yes 20/34 (59%) 12/26 (46%) 

Language 

English 18/34 (53%) 8/26 (31%) 
0.086 

Spanish 16/34 (47%) 18/26 (69%) 

Note. All statistics reported as n/N (%); p-values generated from Chi-Square or Fisher’s Exact tests. 

Results  

Sixty parent-child dyads enrolled in this study. The aver
age patient age was 7.9 years (SD: 1.7 years), and 33 (55.0%) 
patients were male. Most participants reported Hispanic-
Latino ethnicity (71.7%). Over half were Spanish speak
ers (56.7%). The majority had a prior history of surgery 
(61.7%). There were no statistically significant demo
graphic differences between the intervention and control 
groups. Demographic characteristics by intervention group 
are shown in Table 1. Primary outcomes are reported first 
followed by secondary outcomes. 

Primary Outcomes   

Children’s Faces Scale – Patients      

No differences in average CFS scores at the consent visit 
were found between children in the intervention group ver
sus the control group (Table 2). On surgery day, CFS scores 
among children were significantly lower in the intervention 
group (M = 0.97, SD = 1.09) compared to the control group 
(M = 1.83, SD = 1.52; p = 0.03, r = .289), indicating that 
the video had a beneficial impact on children’s anxiety. CFS 
scores did not significantly increase from the consent visit 
to surgery day in either group, and the magnitude of in
crease across the two time points was not significantly dif
ferent between groups. Results were similar when stratify
ing by patient age (Table 4). 
Children with previous surgeries had significantly lower 

CFS scores at the consent visit (M = 0.58, SD = 1.05) com
pared to children who had no previous surgeries (M = 1.83, 
SD = 1.59; p = 0.001, r = .423). However, children with 
previous surgeries did have an increase in CFS scores be

tween the consent visit and surgery day (M = 0.58, SD = 
1.4), and this increase was significantly different from the 
minimal change observed among children with no previous 
surgeries (M = -0.17, SD = 0.91; p = 0.01, r = -.327). When 
the groups were disaggregated by age, the increase in CFS 
scores for those with previous surgeries was significantly 
different from the change among those with no previous 
surgeries among 5 to 7-year-olds only (p = 0.05, r = -.394; 
Table 3). 

Children’s Vital Signs    

No differences in vital signs between the two groups 
were observed at either time point (Table 4). These results 
persisted even when stratifying by patient age. Vital signs 
did not significantly change between the two time points, 
except the systolic blood pressure among children in the 
control group, which did significantly increase (M = 5.19, 
SD = 8.64; p = 0.02, r = .482). There were no differences in 
the magnitude of change between the two groups, in the 
full sample or when stratifying by age. Diastolic blood pres
sure among 5 to 7-year-olds in both groups increased across 
the two visits (M = 8.42, SD = 7.48 for intervention; M = 
8.33, SD = 10.27 for control), though the increase was only 
significant in the intervention group (p = 0.01, r = .679). 
Among 5 to 7-year-olds, in the intervention group, there 

was a marked reduction in heart rate between the two vis
its, though this was not statistically significant (M = -5.85, 
SD = 12.47; p = 0.07). In 8 to 10-year-olds, children in the 
intervention condition had a significantly lower respiratory 
rate on the day of surgery compared to those in the control 
group (M = -2.72, SD = 4.00; p = 0.01, r = .006). 
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Table 2. Children’s Faces Scale: Patients and Parents       

Variable label 
Intervention 
group 

Consent Visit 
M+/- SD [N] 

Between-group p-
value for 

difference at 
Consent Visit 

Surgery Day 
M+/- SD [N] 

Between-group p-
value for 

difference on 
Surgery Day 

Within-group 
p-value for 
difference 
over time 

Difference 
(Surgery Day- 
Consent Visit) 

M+/- SD [N] 

Between-group p-
value for 

comparison of 
differences 

Full Sample 

Child CFS Score 
Control 1.42 +/- 1.55 [26] 

.13 
1.83 +/- 1.52 [26] 

.03* 
.20 .40 +/- 1.69 [26] 

.54 
Intervention .79 +/- 1.24 [33] .97 +/- 1.09 [32] .17 .23 +/- .84 [31] 

Parent CFS Score 
Control 1.12 +/- 1.11 [26] 

.62 
1.54 +/- 1.3 [26] 

.91 
.06 .42 +/- 1.03 [26] 

.81 
Intervention 1.32 +/- 1.3 [34] 1.56 +/- 1.22 [32] .20 .31 +/- 1.2 [32] 

5 to 7-year-olds 

Child CFS Score 
Control 1.75 +/- 1.54 [12] 

.02* 
2 +/- 1.71 [12] 

.05 
.64 .25 +/- 1.96 [12] 

.76 
Intervention .46 +/- 1.13 [13] .71 +/- .99 [14] .77 .15 +/- 0.90 [13] 

Parent CFS Score 
Control 1.08 +/- 1.24 [12] 

.57 
1.75 +/- 1.29 [12] 

.75 
.06 .67 +/- .98 [12] 

.24 
Intervention 1.43 +/- 1.45 [14] 1.57 +/- 1.22 [14] .84 .14 +/- 1.29 [14] 

8 to 10-year-olds 

Child CFS Score 
Control 1.14 +/- 1.56 [14] 

> .99 
1.68 +/- 1.38 [14] 

.31 
.26 .54 +/- 1.47 [14] 

.61 
Intervention 1.00 +/- 1.30 [20] 1.17 +/- 1.15 [18] .27 .28 +/- .83 [18] 

Parent CFS Score 
Control 1.14 +/- 1.03 [14] 

.90 
1.36 +/- 1.34 [14] 

.62 
.45 .21 +/- 1.05 [14] 

.50 
Intervention 1.25 +/- 1.21 [20] 1.56 +/- 1.25 [18] .16 .44 +/- 1.15 [18] 

*p < .05 
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Table 3. CFS Scores and PHBQ scores by Surgery status         

Measure Time point Previous surgery 
No previous 

surgery 
p-value r 

Full Sample 

Child CFS Score 

Consent visit .58 +/- 1.05 [36] 1.83 +/- 1.59 [23] .001** .423 

Surgery day 1.19 +/- 1.35 [37] 1.64 +/- 1.35 [21] .20 .17 

Difference (Surgery day – 
Consent visit) 

.58 +/- 1.40 [36] -.17 +/- 0.91 [21] .01* 
-.327 

Parent CFS Score 

Consent visit .95 +/- 1.20 [37] 1.70 +/- 1.11 [23] .01* .331 

Surgery day 1.43 +/- 1.19 [37] 1.76 +/- 1.34 [21] .37 .117 

Difference (Surgery day – 
Consent visit) 

.49 +/- 1.17 [37] .14 +/- 1.01 [21] .25 
-.15 

PHBQ Score 

Two days post-surgery 34.24 +/- 2.50 [37] 35.60 +/- 3.63 [20] .10 .219 

14 days post-surgery 33.46 +/- 2.06 [37] 33.60 +/- 1.31 [20] .39 .114 

Difference (14 days post-
surgery – Two days post 

surgery) 
-.78 +/- 2.43 [37] -1.84 +/- 2.75 [19] 0.272 

-.147 

5 to 7-year-olds 

Child CFS Score 

Consent visit .90 +/- 1.29 [20] 1.80 +/- 2.05 [5] .31 .203 

Surgery day 1.33 +/- 1.49 [21] 1.20 +/- 1.64 [5] .76 -.061 

Difference (Surgery day – 
Consent visit) 

.40 +/- 1.57 [20] -.60 +/- .55 [5] .05* 
-.394 

Parent CFS Score 

Consent visit 1.29 +/- 1.38 [21] 1.20 +/- 1.30 [5] > .99 .000 

Surgery day 1.57 +/- 1.25 [21] 2.00 +/- 1.22 [5] .53 .125 

Difference (Surgery day – 
Consent visit) 

.29 +/- 1.27 [21] .80 +/- .45 [5] .18 
.264 

PHBQ Score 

Two days post-surgery 34.00 +/- 1.76 [21] 36.60 +/- 2.88 [5] .04* .404 

14 days post-surgery 33.19 +/- 1.83 [21] 33.50 +/- 1.00 [4] .56 .116 

Difference (14 days post-
surgery – Two days post 

surgery) 
-.81 +/- 2.69 [21] -3.00 +/- 2.45 [4] .13 

-.302 

8 to 10-year-olds 

Child CFS Score 

Consent visit .19 +/- .40 [16] 1.83 +/- 1.50 [18] < .001*** -.589 

Surgery day 1.00 +/- 1.15 [16] 1.78 +/- 1.28 [16] .08 .313 

Difference (Surgery day – 
Consent visit) 

.81 +/- 1.17 [16] -.03 +/- .97 [16] .06 
-.338 

Parent CFS Score 

Consent visit .50 +/- .73 [16] 1.83 +/- 1.04 [18] < .001*** -.594 

Surgery day 1.25 +/- 1.13 [16] 1.69 +/- 1.40 [16] .40 .148 

Difference (Surgery day – 
Consent visit) 

.75 +/- 1.00 [16] -.06 +/- 1.06 [16] .03* 
-.378 

PHBQ Score 

Two days post-surgery 34.56 +/- 3.27 [16] 35.27 +/- 3.88 [15] .36 .163 

14 days post-surgery 33.81 +/- 2.34 [16] 33.63 +/- 1.41 [16] .79 .047 

Difference (14 days post-
surgery – Two days post 

surgery) 
-.75 +/- 2.11 [16] -1.53 +/- 2.83 [15] .62 

-.089 

*p < .05; **p < .01; ***p < .001 

Children’s Faces Scale – Parents      

There was no significant difference in the average CFS 
score for parents at the consent visit in the intervention 
group compared to the control group (Table 2). Similarly, 
no differences in the average CFS score between the inter
vention or control groups were observed on surgery day. 
Increases in parent CFS scores from the consent visit to 

surgery day were not significant in either the intervention 
or control group, and the magnitude of the increase was 
also not significantly different. These conclusions remained 
the same after stratifying by the age of the parent’s child. 
Parents whose children had a previous surgery reported 

lower CFS scores at the consent visit (M = 0.95, SD = 1.2, 
Table 3) than parents whose children did not have a pre
vious surgery (M = 1.7, SD = 1.11; p = 0.01, r = .331), con

The Impact of a Child Life Video Preparation on Preoperative Anxiety and Post-Hospital Behaviors

The Journal of Child Life: Psychosocial Theory and Practice 8



Table 4. Children’s Vital Signs    

Variable label 
Intervention 
group 

Consent Visit 
M+/- SD [N] 

Between-
group p-value 
for difference 

at the Clinic 

Surgery Day 
M+/- SD [N] 

Between-group p-value 
for difference at the 
Ambulatory Surgical 

Center 

Within-group 
p-value for 
difference 
over time 

Effect size 
for within-

group 
differences 

Difference 
(Surgery Day – 
Consent Visit) 

M+/- SD [N] 

Between-
group 

p-value for 
comparison 

of 
differences 

Full Sample 

Heart Rate 
Control 90.83 +/- 11.61 [24] 

.48 
88.60 +/- 11.27 [25] 

.39 
.62 -.108 -1.52 +/- 15.00 [23] 

.62 
Intervention 88.84 +/- 14.16 [32] 85.47 +/- 10.46 [32] .33 -.163 -2.27 +/- 13.29 [30] 

Respiratory Rate 
Control 21.12 +/- 2.82 [26] 

.88 
20.52 +/- 2.49 [25] 

.93 
.31 -.170 -.56 +/- 4.37 [25] 

.94 
Intervention 21.36 +/- 4.25 [33] 20.19 +/- 1.86 [32] .28 -.153 -1.13 +/- 4.63 [31] 

Systolic Blood 
Pressure 

Control 103.09 +/- 10.69 [22] 
.65 

108.48 +/- 10.61 [25] 
.29 

.02* .482 5.19 +/- 8.64 [21] 
.18 

Intervention 104.00 +/- 7.60 [31] 105.84 +/- 9.61 [31] .67 .08 1.71 +/- 13.50 [28] 

Diastolic Blood 
Pressure 

Control 62.59 +/- 6.07 [22] 
.83 

65.84 +/- 9.90 [25] 
.85 

.41 .159 2.14 +/- 12.47 [21] 
.82 

Intervention 63.13 +/- 11.53 [31] 66.52 +/- 9.26 [31] .19 .226 4.71 +/- 16.97 [28] 

5 to 7-year-olds 

Heart Rate 
Control 93.00 +/- 12.52 [11] 

.84 
90.73 +/- 11.45 [11] 

.40 
.72 -.129 -2.00 +/- 14.35 [10] 

.56 
Intervention 92.23 +/- 12.02 [13] 87.00 +/- 10.04 [14] .07 -.455 -5.85 +/- 12.47 [13] 

Respiratory Rate 
Control 20.42 +/- 2.07 [12] 

.72 
20.55 +/- 1.63 [11] 

.30 
.66 .094 .27 +/- 2.33 [11] 

.43 
Intervention 20.31 +/- 4.09 [13] 21.14 +/- 1.79 [14] .28 .242 1.08 +/- 4.68 [13] 

Systolic Blood 
Pressure 

Control 98.80 +/- 9.60 [10] 
.49 

104.45 +/- 12.32 [11] 
.81 

.14 .434 5.44 +/- 9.06 [9] 
.92 

Intervention 100.67 +/- 7.85 [12] 106.21 +/- 10.86 [14] .23 .362 6.50 +/- 14.71 [12] 

Diastolic Blood 
Pressure 

Control 60.60 +/- 5.50 [10] 
.45 

69.45 +/- 8.21 [11] 
.35 

.06 .652 8.33 +/- 10.27 [9] 
.92 

Intervention 59.00 +/- 5.54 [12] 65.93 +/- 7.05 [14] .005** .679 8.42 +/- 7.48 [12] 

8 to 10-year-olds 

Heart Rate 
Control 89.00 +/- 10.95 [13] 

.34 
86.93 +/- 11.26 [14] 

.53 
.75 -.097 -1.15 +/- 16.05 [13] 

.93 
Intervention 86.53 +/- 15.33 [19] 84.28 +/- 10.92 [18] .79 .063 .47 +/- 13.61 [17] 

Respiratory Rate 
Control 21.71 +/- 3.29 [14] 

.87 
20.50 +/- 3.06 [14] 

.47 
.14 -.394 -1.21 +/- 5.48 [14] 

.80 
Intervention 22.05 +/- 4.31 [20] 19.44 +/- 1.58 [18] .006** -.477 -2.72 +/- 4.00 [18] 

Systolic Blood 
Pressure 

Control 106.67 +/- 10.59 [12] 
.76 

111.64 +/- 8.17 [14] 
.08 

.07 .521 5.00 +/- 8.72 [12] 
.09 

Intervention 106.11 +/- 6.81 [19] 105.53 +/- 8.78 [17] .59 -.129 -1.88 +/- 11.72 [16] 

Diastolic Blood 
Pressure 

Control 64.25 +/- 6.24 [12] 
.42 

63.00 +/- 10.45 [14] 
.59 

.54 -.147 -2.50 +/- 12.30 [12] 
.91 

Intervention 65.74 +/- 13.57 [19] 67.00 +/- 10.94 [17] .77 -.071 1.94 +/- 21.41 [16] 

*p < .05; **p < .01 
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sistent with the children’s CFS scores. This finding was at
tenuated in parents of 5 to 7-year-old children. However, 
among parents of 8 to 10-year-old children, this finding still 
held (M = 0.50, SD = 0.73 for parents of children with prior 
surgery; M = 1.83, SD = 1.04 for parents of children with no 
prior surgery; p < 0.001, r = -.594). Parents of 8 to 10-year-
old children with prior surgery had a significantly greater 
increase in CFS scores from the consent visit to surgery day 
(M = 0.75, SD: 1.00) than parents of children with no prior 
surgery (M = -0.06, SD = 1.06; p = 0.033, r = -.378). 

Post Hospitalization Behavior Questionnaire –      
Ambulatory Surgery   

The average PHBQ-AS score for children two-days post-
surgery did not differ between the intervention or control 
group (Table 5). This finding persisted at 14 days post-
surgery. When stratifying by the child’s age, no differences 
in the mean scores across intervention and control group 
were observed at either time point. 
However, the intervention group showed significant re

ductions in PHBQ-AS scores over time (M = -1.33, SD = 2.71, 
p = 0.002), although the magnitude of the reduction was not 
meaningfully different between the two groups (p = 0.25). 
For younger children, the reduction of PHBQ scores was 
not significant in either group; whereas, for older children 
the reduction of PHBQ scores in the intervention group was 
significant (M = -1.59, SD: 2.53, p = 0.01, r = .241), indi
cating that the video intervention had a beneficial impact 
on post-hospital behavior changes for 8 to 10-year-olds. 
Conclusions regarding the magnitude of differences also re
mained the same when stratifying by child’s age. 
When comparing PHBQ-AS scores among children in the 

full sample who had previous surgeries to those who did 
not, no meaningful differences were observed at two days 
post-surgery, 14 days post-surgery, or in the magnitude of 
change across the time points. However, when stratifying 
by age, children 5 to 7 years old who had previous surg
eries had significantly lower PHBQ scores at two days post-
surgery (M = 34.00, SD = 1.76; Table 3) than those who had 
no previous surgery (M = 36.6, SD = 2.88; p = 0.039, r = .404), 
but no such differences were observed among children 8 to 
10 years old. Additionally, when considering the interven
tion groups, first-time surgery patients in the control group 
had higher post-hospital behavior scores two weeks after 
surgery (M = 34.13, SD = 1.73) than their peers who had 
undergone surgery before (M = 33, SD = 1.46; p = .04, r = 
.37), indicating that the video intervention may have con
tributed to reduced post-hospital behaviors for first-time 
surgery patients. 

Secondary Outcomes   

Comparing Patient-reported Measures across Sex      
and Language   

Females in the control group had significantly higher 
PHBQ scores at two days post-surgery than males (M = 
35.90, SD = 3.81 and M = 33.25, SD = 1.06, respectively; p = 
0.012, r = .450) and had a greater reduction in PHBQ scores 

across the two time points (M = -2.80, SD = 2.70 and M = 
0.25, SD = 1.29, respectively; p = 0.003, r = -.529; Table 6). 
At the consent visit, English-speaking children in the 

intervention condition had significantly higher CFS scores 
than Spanish-speaking children (M = 1.41, SD = 1.46 and M 
= 0.13, SD = 0.34, respectively; p = 0.002, r = -.565; Table 
7). On surgery day, English-speaking children in the control 
condition had significantly higher CFS scores than Spanish-
speaking children (M = 2.81, SD = 1.07 and M = 1.39, SD 
= 1.5, respectively; p = 0.029, r = .392), but no differences 
were observed between English and Spanish-speaking chil
dren in the intervention group. 

Correlations  

Child CFS scores were significantly correlated with par
ent CFS scores at both the consent visit (Spearman corre
lation [ρs] = 0.326, p = 0.012; Table 8) and on surgery day 
(ρs = 0.445, p < 0.001). The relationships persisted in the 
sample of children 8 to 10 years old (ρs = 0.694, p < 0.001 
at consent visit; ρs = 0.509, p = 0.003 on surgery day; Table 
10). Among children 5 to 7 years old, child CFS scores were 
significantly correlated with parent CFS scores on surgery 
day (ρs = 0.397, p = 0.044), but not at the consent visit (p = 
0.56; Table 9). No significant correlations between child or 
parent CFS scores and PHBQ-AS scores were observed at ei
ther time point. 

Discussion  

This study was conducted to add to the literature on 
child life specialist services and the impact of preparation 
interventions on pediatric surgery patients and their par
ents. The study results confirm the findings of previous 
studies that video modeling can reduce children’s preoper
ative anxiety and regressive post-hospital behaviors. When 
added to standard child life preparation interventions, 
video modeling, in which a child (patient or actor) proceeds 
through the impending healthcare process, provides signif
icant benefit to children ages 5 to 10 years undergoing out
patient surgery. In this section, primary outcomes of the 
analysis are discussed, followed by a review of the impact of 
several confounding variables. 

Primary Outcomes   

Child and Parent Preoperative Anxiety      

While CFS scores in both the intervention and control 
groups increased as expected from the consent visit base
line to the day of surgery, children who received the video 
modeling intervention exhibited significantly lower anxiety 
than children in the control group. This finding indicates 
that the video modeling intervention had a significant pos
itive impact on children’s preoperative anxiety beyond the 
impact of standard child life services received by all chil
dren in both groups. 
Research has found that parental anxiety has a signif

icant negative impact on children’s preoperative anxiety 
(Getahun et al., 2020; Liu et al., 2022). The study findings 
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Table 5. PHBQ-AS scores   

Intervention 
group 

Two days post-
surgery 

M+/- SD [N] 

Between-group p-value 
for difference two days 

post-surgery 

14 days post-
surgery 

M+/- SD [N] 

Between-group p-
value for difference 14 

days post-surgery 

Within-group p-
value for 

difference over 
time 

Difference (14 days 
post-surgery – 2 days 

post-surgery) 
M+/- SD [N] 

Between-group p-
value for 

comparison of 
differences 

Full Sample 

Control 34.27 +/- 2.76 [26] 
.15 

33.35 +/- 1.60 [26] 
.67 

.06 -.92 +/- 2.43 [26] 
.25 

Intervention 35.1 +/- 3.16 [31] 33.65 +/- 2.01 [31] .002** -1.33 +/- 2.71 [30] 

5 to 7-year-olds 

Control 34.17 +/- 2.21 [12] 
.31 

32.83 +/- 1.53 [12] 
.20 

.18 -1.33 +/- 2.53 [12] 
.60 

Intervention 34.79 +/- 2.26 [14] 33.62 +/- 1.85 [13] .11 -1.00 +/- 3.00 [13] 

8 to 10-year-olds 

Control 34.36 +/- 3.25 [14] 
.34 

33.79 +/- 1.58 [14] 
.52 

.34 -.57 +/- 2.38 [14] 
.30 

Intervention 35.35 +/- 3.79 [17] 33.67 +/- 2.17 [18] .01* -1.59 +/- 2.53 [17] 

*p < .05; **p < .01 
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Table 6. Comparing Patient-Reported Measures Across Sex      

Variable Label 
Intervention 

group 
Female 

M+/- SD [N] 
Male 

M+/- SD [N] 
p-value r 

Child CFS Score: Consent visit 
Control 1.60 +/- 1.51 [10] 1.31 +/- 1.62 [16] .54 .11 

Intervention 1.00 +/- 1.41 [17] .56 +/- 1.03 [16] .32 -.177 

Child CFS Score: Surgery day 
Control 2.05 +/- 1.54 [10] 1.69 +/- 1.54 [16] .57 .101 

Intervention 1.25 +/- 1.24 [16] .69 +/- .87 [16] .24 -.213 

Difference in Child CFS Scores: 
Surgery day - Consent visit 

Control .45 +/- 1.21 [10] .38 +/- 1.96 [16] .67 .078 

Intervention .25 +/- 1 [16] .20 +/- .68 [15] > .99 .000 

Parent CFS Score: Consent visit 
Control 1.60 +/- 1.17 [10] .81 +/- .98 [16] .10 .297 

Intervention 1.35 +/- 1.27 [17] 1.29 +/- 1.36 [17] .87 -.029 

Parent CFS Score: Surgery day 
Control 1.80 +/- 1.48 [10] 1.38 +/- 1.20 [16] .48 .126 

Intervention 1.88 +/- 1.41 [16] 1.25 +/- 0.93 [16] .21 -.225 

Difference in Parent CFS Scores: 
Surgery day - consent visit 

Control .20 +/- .79 [10] .56 +/- 1.15 [16] .32 -.179 

Intervention .63 +/- 1.20 [16] .00 +/- 1.15 [16] .24 -.212 

PHBQ Score: Two days post-surgery 
Control 35.90 +/- 3.81 [10] 33.25 +/- 1.06 [16] .01* .45 

Intervention 35.73 +/- 3.41 [15] 34.50 +/- 2.88 [16] .21 .224 

PHBQ Score: 14 days post-surgery 
Control 33.10 +/- 2.13 [10] 33.50 +/- 1.21 [16] .48 -.18 

Intervention 33.80 +/- 2.37 [15] 33.50 +/- 1.67 [16] .92 .017 

Difference in PHBQ Score: Two days 
post-surgery - 14 days post-surgery 

Control -2.80 +/- 2.70 [10] .25 +/- 1.29 [16] .003** -.529 

Intervention -1.71 +/- 1.98 [14] -1.00 +/- 3.25 [16] .43 -.141 

*p < .05; **p < .01 

confirm a relationship between the two, finding that child 
and parent anxiety were significantly correlated across age 
groups on the day of surgery. However, no statistical differ
ence was seen in parental anxiety between the control and 
intervention groups. Several possible explanations exist. 
Parents receive information about the surgery process from 
medical providers. Perhaps the video, which was designed 
to communicate to children about surgery in a develop
mentally appropriate way, did not provide any substantially 
different information beyond what parents already knew. 
Additionally, sources of parental anxiety and child anxiety 
regarding a child’s surgery may differ. For example, as an 
intervention directed at children, the video does not ad
dress risks of surgery or detailed information about recov
ery, nor is it specific to the type of surgery each patient 
may be having. Finally, despite the evidence of the appro
priateness of faces scales for measuring adult anxiety (Gus
tad et al., 2005; McKinley et al., 2003, 2004) and the use of 
the CFS in a previous study for parent perception of child 
anxiety (McMurtry et al., 2011), there may be a more sensi
tive instrument available for measuring anxiety in parents 
of children undergoing surgery. 
As an additional indicator of child anxiety, we examined 

children’s vitals (e.g., blood pressure, respiratory rate, and 
heart rate). While no significant differences in vital signs 
were seen between groups at either time point, significant 
differences in changes over time were observed between 
groups. Although most physiological results were non-sig
nificant, children in the control group experienced a sig
nificant increase in systolic blood pressure between time 
points 1 and 2 which children in the intervention group did 

not experience, offering further support for the beneficial 
impact of the video preparation on anxiety. Finally, among 
children 8 to 10 years old in the intervention group, respi
ratory rate decreased between time points 1 and 2, indicat
ing that the video preparation may have contributed to re
duced anxiety for this age group. 

Children’s Postoperative Behavior Changes     

Children in the intervention group experienced a signifi
cant decrease in regressive post-hospital behaviors (PHBQ-
AS scores) between days 2 and 14 post-surgery, indicating 
that the video modeling intervention had a positive impact 
on post-surgery behavior changes. After disaggregating the 
intervention group by age, the decrease over time remained 
significant for older (8 to 10 years) children in the inter
vention group but not for younger (5 to 7 years) children. 
These results may indicate that the video intervention was 
most effective at reducing distress leading to post-hospital 
behavior changes for children 8 to 10 years old. Of note, the 
video intervention included reassurance about the possibil
ity of waking up with discomfort following surgery as well 
as suggestions for coping with that discomfort. It is possi
ble that the inclusion of this information was of more ben
efit to older children who have a greater cognitive capacity 
than younger children to consider future possibilities. 

Secondary Outcomes   

The interactions of preoperative anxiety and post-hos
pital behaviors with several variables indicated in the lit
erature were examined to determine whether they played a 
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Table 7. Comparing Patient-Reported Measures Across Language      

Variable Label 
Intervention 

group 
English 

M+/- SD [N] 
Spanish 

M+/- SD [N] 
p-value r 

Child CFS Score: Consent visit 
Control 2.00 +/- 1.41 [8] 1.17 +/- 1.58 [18] .20 .233 

Intervention 1.41 +/- 1.46 [17] .13 +/- .34 [16] .002** -.565 

Child CFS Score: Surgery day 
Control 2.81 +/- 1.07 [8] 1.39 +/- 1.50 [18] .03* .392 

Intervention 1.35 +/- 1.27 [17] .53 +/- .64 [15] .08 -.315 

Difference in Child CFS Scores: 
Surgery day - Consent visit 

Control .81 +/- 1.77 [8] .22 +/- 1.66 [18] .48 .128 

Intervention .00 +/- .97 [16] .47 +/- .64 [15] .12 .277 

Parent CFS Score: Consent visit 
Control 1.38 +/- 1.06 [8] 1.00 +/- 1.14 [18] .38 .157 

Intervention 1.39 +/- 1.24 [18] 1.25 +/- 1.39 [16] .71 -.068 

Parent CFS Score: Surgery day 
Control 2.00 +/- 1.31 [8] 1.33 +/- 1.28 [18] .23 .215 

Intervention 1.76 +/- 1.20 [17] 1.33 +/- 1.23 [15] .27 -.197 

Difference in Parent CFS Scores: 
Surgery day - consent visit 

Control .63 +/- .92 [8] .33 +/- 1.08 [18] .38 .157 

Intervention .41 +/- 1.18 [17] .20 +/- 1.26 [15] .68 -.074 

PHBQ Score: Two days post-surgery 
Control 34.75 +/- 2.49 [8] 34.06 +/- 2.92 [18] .30 .184 

Intervention 35.31 +/- 2.85 [16] 34.87 +/- 3.54 [15] .24 -.213 

PHBQ Score: 14 days post-surgery 
Control 32.88 +/- 1.89 [8] 33.56 +/- 1.46 [18] .51 -.118 

Intervention 33.06 +/- .85 [16] 34.27 +/- 2.66 [15] .15 .257 

Difference in PHBQ Score: Two days 
post-surgery - 14 days post-surgery 

Control -1.88 +/- 3.36 [8] -.50 +/- 1.86 [18] .16 -.251 

Intervention -2.07 +/- 2.49 [15] -.60 +/- 2.80 [15] .17 -.248 

*p < .05; **p < .01 

Table 8. Correlations: Aggregate Sample    

Variable 1 Variable 2 
Spearman 

correlation 
(p-value) [n] 

Child CFS Score: Consent visit 

Parent CFS Score: Consent visit .33 (p = 0.01*) [59] 

PBHQ Score: Two days post-surgery .21 (p = .12) [57] 

PBHQ Score: 14 days post-surgery -.16 (p = .23) [57] 

Child CFS Score: Surgery day 

Parent CFS Score: Surgery day .45 (p < .001***) [58] 

PBHQ Score: Two days post-surgery .08 (p = .54) [57] 

PBHQ Score: 14 days post-surgery -.03 (p = .82) [57] 

Parent CFS Score: Consent visit 
PBHQ Score: Two days post-surgery .16 (p = .24) [57] 

PBHQ Score: 14 days post-surgery -.07 (p = .63) [57] 

Parent CFS Score: Surgery day 
PBHQ Score: Two days post-surgery .14 (p = .29) [57] 

PBHQ Score: 14 days post-surgery -.05 (p = .71) [57] 

Difference in Child CFS Scores: Surgery day - 
Consent visit 

Difference in Parent CFS Scores: Surgery day - consent 
visit 

-.02 (p = .89) [57] 

Difference in PBHQ Score: Two days post-surgery - 14 
days post-surgery 

.06 (p = .67) [56] 

Difference in Parent CFS Scores: Surgery day 
- consent visit 

Difference in PBHQ Score: Two days post-surgery - 14 
days post-surgery 

.07 (p = .62) [56] 

*p < .05; **p < .01; ***p < .001 

significant role in pediatric patients’ outcomes. The impact 
of age, gender, language, and previous surgery history was 
explored. 

Between-group Differences in Preoperative Anxiety      

The research on the relationship of age to preoperative 
anxiety is conflicting. In this study, patients in the inter
vention group displayed significantly lower anxiety on the 
day of surgery than those in the control group. However, 
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Table 9. Correlations: 5 to 7-year-olds     

Variable 1 Variable 2 
Spearman 

correlation 

Child CFS Score: Consent visit 

Parent CFS Score: Consent visit -.12 (p = .56) [25] 

PBHQ Score: Two days post-surgery -.02 (p = .92) [25] 

PBHQ Score: 14 days post-surgery -.37 (p = .08) [25] 

Child CFS Score: Surgery day 

Parent CFS Score: Surgery day .40 (p = .04*) [26] 

PBHQ Score: Two days post-surgery .06 (p = .77) [26] 

PBHQ Score: 14 days post-surgery -.15 (p = .47) [25] 

Parent CFS Score: Consent visit 
PBHQ Score: Two days post-surgery .05 (p = .81) [26] 

PBHQ Score: 14 days post-surgery -.16 (p = .44) [25] 

Parent CFS Score: Surgery day 
PBHQ Score: Two days post-surgery .03 (p = .90) [26] 

PBHQ Score: 14 days post-surgery -.06 (p = .80) [25] 

Difference in Child CFS Scores: Surgery day - 
Consent visit 

Difference in Parent CFS Scores: Surgery day - consent 
visit 

-.05 (p = .81) [25] 

Difference in PBHQ Score: Two days post-surgery - 14 
days post-surgery 

-.04 (p = .86) [25] 

Difference in Parent CFS Scores: Surgery day - 
consent visit 

Difference in PBHQ Score: Two days post-surgery - 14 
days post-surgery 

.10 (p = .62) [25] 

*p < .05 

Table 10. Correlations: 8 to 10-year-olds     

Variable 1 Variable 2 
Spearman 

correlation 

Child CFS Score: Consent visit 

Parent CFS Score: Consent visit .69 (p < .001***) [34] 

PBHQ Score: Two days post-surgery .41 (p = .02*) [31] 

PBHQ Score: 14 days post-surgery -.02 (p = .90) [32] 

Child CFS Score: Surgery day 

Parent CFS Score: Surgery day .51 (p = .003**) [32] 

PBHQ Score: Two days post-surgery .10 (p = .58) [31] 

PBHQ Score: 14 days post-surgery .06 (p = .75) [32] 

Parent CFS Score: Consent visit 
PBHQ Score: Two days post-surgery .20 (p = 0.29) [31] 

PBHQ Score: 14 days post-surgery .04 (p = .84) [32] 

Parent CFS Score: Surgery day 
PBHQ Score: Two days post-surgery .19 (p = .32) [31] 

PBHQ Score: 14 days post-surgery -.03 (p = .89) [32] 

Difference in Child CFS Scores: Surgery day - 
Consent visit 

Difference in Parent CFS Scores: Surgery day - consent 
visit 

.01 (p = .97) [32] 

Difference in PBHQ Score: Two days post-surgery - 14 
days post-surgery 

.12 (p = .51) [31] 

Difference in Parent CFS Scores: Surgery day 
- consent visit 

Difference in PBHQ Score: Two days post-surgery - 14 
days post-surgery 

.004 (p = 0.98) [31] 

*p < .05; **p < .01; ***p < .001 

when examining the disaggregated age groups, the differ
ences in CFS scores were no longer significant, likely due to 
the small size of each group. Although not statistically sig
nificant, among the 8 to 10-year-olds, the increase in anx
iety over time was smaller for the children who saw the 
video than for those who did not. Meanwhile, the change 
over time was the same for the 5 to 7-year-olds in both 
groups, indicating the preparation intervention may have 
had a larger impact on anxiety for the older patients. These 
results should be interpreted with caution due to the small 
sample size. 

A history of previous surgery is a risk factor for increased 
preoperative anxiety in children (Getahun et al., 2020). In 
this study, children 8 to 10 years old who had experienced a 
prior surgery and their parents had significantly lower anx
iety at the consent visit compared to first-time surgery pa
tients and their parents; however, similar anxiety scores on 
the day of surgery were seen in both groups. In contrast, 
children 5 to 7 years old who had a previous surgery exhib
ited similar levels of anxiety to their first-time peers at both 
time points, but their anxiety increased over time, while 
the anxiety of children with no prior surgery decreased over 
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time. These findings underscore the importance of periop
erative support for children who have already undergone 
a surgery, while emphasizing that preparation prior to the 
day of surgery is of paramount importance for first-time 
surgery patients. 

Between-group Differences in Post-hospital     
Behavior Changes   

In contrast to the findings of Quiles and colleagues 
(2000), no gender differences were observed in preoperative 
anxiety scores in our study; however, female children in 
the control group exhibited significantly more post-hospi
tal behaviors than males two days post-surgery. In contrast, 
no significant difference was seen between genders in the 
intervention group, indicating that the preparation inter
vention may have mitigated the impact of gender on post-
hospital behaviors. 
Although Fortier and colleagues (2012) found that cul

tural variables influence parent report of post-hospital be
havior changes in children, this study found no significant 
differences in PHBQ-AS scores at either time point between 
English- and Spanish-speaking patients. Of note, Fortier 
and colleagues used the full 27-item PHBQ and enrolled a 
larger patient sample than our study. It may be that this 
study’s sample size was not sufficient to detect between-
group differences once disaggregated by language group. 
In this study, a history of prior surgery was correlated 

with fewer post-discharge behavior changes. Children ages 
5 to 7 years old who had previous surgeries had significantly 
lower PHBQ-AS scores at two days post-surgery than their 
peers who had no previous surgery. However, this difference 
disappeared by the fourteenth day. However, in the com
bined sample (ages 5 to 10), first-time surgery patients ex
hibited more post-hospital behavior changes two weeks af
ter surgery than their peers, but only among the control 
group. These results suggest that first-time pediatric 
surgery patients are more at risk for regressive post-hospi
tal behaviors than children with a history of surgery. In ad
dition, the higher scores among first-time surgery patients 
in the control group compared to their peers in the inter
vention group indicates the video intervention may have 
contributed to reduced post-hospital behaviors for first-
time surgery patients. 

Limitations  

Some limitations were present in this study, including 
a small sample size. Although this pilot study mirrored 
the sample sizes of several similar studies (Batuman et al., 
2016; Fincher et al., 2011; Kain et al., 2001), the sample 
size may have limited the ability to detect between-group 
differences in the stratified groups. The COVID-19 pan
demic impacted the study team’s ability to collect addi
tional data due to reduced scheduling of elective surgeries 
and postponements for international patients. An IRB ex

tension was requested, and data collection was extended an 
additional year to allow the minimum desired sample size 
of 60 patients to be reached. Due to the unanticipated need 
to significantly extend our data collection period, the study 
team concluded collection prior to reaching the preferred 
goal of 80 participating dyads. 
Additionally, the Spanish versions of the CFS and PHBQ-

AS used in this study have not yet been validated. A rec
ommendation for future research is to conduct a full vali
dation study of the Spanish language instruments. Finally, 
the CFS scores were nonnormally distributed, likely due to 
the small range of score options (0 to 4). However, statis
tical tests were used to account for this feature of the col
lected data. Additionally, the distribution reflected the dis
tribution of fear ratings seen in a study of the psychometric 
properties of the instrument by McMurtry et al. (2011) in 
which scores were significantly positively skewed. 

Recommendations and Implications    

This study confirmed findings from previous studies that 
video modeling, when provided prior to the day of surgery, 
is an effective intervention for reducing pediatric preop
erative anxiety and postoperative behavior changes. Video 
modeling can be incorporated into the preparation inter
ventions provided by child life specialists. Given the known 
relationship between parent and child anxiety, interven
tions to reduce parental preoperative anxiety could benefit 
pediatric patients as well. Additionally, this research can 
lend weight to advocacy for implementation of child life 
services in perioperative settings and for resources to create 
evidence-based video modeling tools. 
Future research could assess the impact of video mod

eling on younger (<5 years) and older (>10 years) surgery 
patients as well as the impact on children undergoing non-
surgery procedures or other stressful healthcare encoun
ters. Additionally, future studies could compare the impact 
of receiving a video preparation to other types of prepara
tion techniques. Finally, this study did not control for the 
length of time that passed between patients’ viewing of the 
video and their surgery; future research could explore the 
optimal timing of a video preparation intervention. 

Conclusion  

This study found that an informational video designed 
by a child life specialist is an effective tool for reducing 
preoperative anxiety and postoperative behavior changes in 
children ages five to ten years old undergoing ambulatory 
surgery. The video intervention benefitted patients when 
added to the provision of standard child life specialist ser
vices. Video modeling interventions, particularly when in
formed by the expertise of a child life specialist, are a useful 
modality for preoperative preparation of pediatric patients. 
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