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Abstract

Background
Obtaining valid parental informed consent for pediatric procedures in the emergency department (ED) is challenging.
This study compared a video-assisted informed consent intervention with conventional consent discussion to inform
parents about pediatric procedural sedation in the ED.

Methods
A video-assisted informed consent intervention was developed to explain the process, bene�ts, risks, and alternatives of
pediatric procedural sedation. A prospective randomized controlled trial was conducted with a convenience sample of
parents of children recommended for procedural sedation for facial laceration in the ED. Intervention group participants
watched the video. Control group participants received information from physicians during conventional discussion.
Participants completed pre- and post-education knowledge tests and rated their satisfaction with the informed consent
process. The primary outcome was e�cacy of the video intervention compared with conventional discussion.
Secondary outcomes were parental satisfaction and consent refusal. A covariate-controlled multivariable regression
model was used to analyze between-group differences in knowledge and satisfaction.

Results
There were 32 participants in the intervention group and 30 in the control group. Mean knowledge scores were higher in
the intervention group (91.67 ± [standard deviation] 12.70) than in the control group (73.33 ± 19.86). The intervention
group showed signi�cantly greater knowledge score differences (coe�cient: 18.931, 95% con�dence interval: 11.146–
26.716). Intervention group participants showed greater satisfaction than control group participants.

Conclusions
Video-assisted informed consent was superior to conventional discussion for informing parents during an ED informed
consent process. Video-assisted informed consent may improve parents’ understanding of pediatric procedural sedation
and satisfaction with the informed consent process in the ED. Institutions should develop structured methods and
strategies to better inform parents, facilitate treatment decisions, and improve parent satisfaction in the ED.

Trial registration:
The ClinicalTrials.gov Identi�er is NCT01850329. Registered 9 May, 2013 - Retrospectively registered,
https://www.clinicaltrials.gov/ct2/show/study/NCT01850329

Background
For ethical and legal reasons, it is crucial that physicians provide patients with information about procedures, risks,
bene�ts, and treatment alternatives during the informed consent process.[1–3] Obtaining informed consent is a process,
not merely a matter of documentation.[4–9] Patients must understand the relevant information to provide their informed
consent to medical procedures. A full understanding of such information helps patients to make individual choices.[10–
13]
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Obtaining valid informed consent from patients in the emergency department (ED) is a challenging and time-consuming
process. Providing parents or surrogates with adequate education prior to emergency procedures on children can be
particularly challenging. In emergency settings, time constraints and stress (as well as distress caused by pain or other
acute symptoms) often make it di�cult for patients and their families to grasp the information needed to provide
consent.[14–18] Therefore, physicians must make a particular effort to communicate information to patients and
family members to help them to make rational decisions even under these most demanding conditions.

Procedural sedation is the use of sedative, analgesic, and dissociative drugs to produce analgesia, sedation, and motor
control during uncomfortable or painful diagnostic and therapeutic procedures.[19] It is an ethical imperative to provide
children with relief from pain and anxiety associated with diagnostic and therapeutic procedures; from the parents’
perspective, such relief is also an indicator of quality of care.[19, 20] In the ED, many children present with acute
conditions and procedural sedation is recommended. Though the safety pro�le of the procedure has improved, patients
are still exposed to signi�cant risks from potentially severe adverse events.[19–25] Reported rates of adverse events
range from 0.6–17% and include airway complications (e.g., partial airway obstruction, respiratory depression, apnea,
laryngospasm), emesis, and recovery agitation (de�ned as any combination of agitation, crying, hallucinations, or
nightmares).

Research shows that during the traditional consent process, trauma patients and their families have di�culty retaining
the substantial amount of information presented to them; at the same time, they are often unable to imagine how the
procedure or surgery will proceed. Therefore, it may be practical to use an educational video to assist the informed
consent process for procedural sedation. Several studies indicate that patient educational videos generate better patient
satisfaction and improved patient knowledge of procedures and risks.[26–30] There may be both an ethical and
practical need for a video-assisted intervention to facilitate informed consent for pediatric procedural sedation. This
study therefore explored the use of an educational intervention to improve the informed consent process. Clinical
studies in other medical areas have shown that interventions to educate patients and their families help them to retain
more information. However, to the best of our knowledge, the use of video-assisted informed consent before pediatric
procedural sedation in the ED has never been studied.

The study aim was to develop a video-assisted informed consent intervention tool and to determine whether video-
assisted informed consent was superior to routine discussion for informing parents in the ED about risks, bene�ts, and
alternatives to procedural sedation for their children.

Methods

Intervention tool
A video and knowledge test questionnaire were developed. At the study start, a panel of experts used the literature and
best practice guidelines to develop the knowledge test questionnaire and video contents. The experts met regularly and
reached consensus on the study materials. The video was contracted and produced by a multimedia company. The �nal
script contained information about the sedation procedure, risks, bene�ts, and alternatives. The video describing the
procedure was developed using advanced two-dimensional graphics technology and role-playing by actors. An audio
narrative described the video contents and written subtitles and captions were added. The video included several
sections: “Introduction,” “Purpose and Bene�ts of the Procedure,” “Preparation and Monitoring,” “the Procedure,”
“Complications and Risks,” and “Questions and Answers.” Treatment alternatives were included in the “Questions and
Answers” section.
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A portable computer preloaded with the information program was used. The volume was adjusted to ensure that
participants could hear the narrative. A research associate was present during the participant’s navigation through the
process to ensure completion and help as needed. Completion of the video took approximately 6 minutes, after which
participants could ask a physician questions about the procedure.

A questionnaire assessing knowledge of the purpose, bene�ts, and risks of procedural sedation was compiled based on
previous questionnaires.[19–25] This questionnaire also recorded the following participant demographic data, including
age, sex, and level of education. The experts revised the questionnaire after a pilot test to produce a �nal version (see
Additional File 1).

Study design
A prospective randomized controlled trial using a superiority design was conducted during the second stage of the
study in the ED of a tertiary university hospital. Participants were parents of children recommended for procedural
sedation for facial laceration. Ketamine (4–5 mg/kg, intramuscular) was provided for pediatric procedural sedation.
Participants randomized to the intervention group received the video-assisted informed consent intervention, which
explained the procedure and its risks, bene�ts, and alternatives. The control group participated in routine discussion
with a physician, who provided information about the procedure. All participants completed the knowledge
questionnaire before and after the educational sessions. The questionnaire also included three questions to assess
satisfaction with the informed consent process on a 5-point Likert scale. The study protocol was reviewed and approved
by the institutional review board of the hospital before the study began. Participants provided written informed consent
before enrollment.

Participant Selection
All parents with patients older than 1 year and younger than 7 years of age who had been recommended for procedural
sedation for facial laceration were eligible for enrollment, if a trained research associate was available. Exclusion
criteria included parental refusal to participate, inability to understand the study process, patient clinical instability, or
inability to speak and read Mandarin. If an eligible participant was missed, the reason was recorded in a study logbook.

The following power assumptions were made: (a) education will increase the mean questionnaire score (post-
knowledge scores will be higher; mean difference 16% for control group and 32% for intervention group); (b) scores will
be normally distributed; (c) standard deviation = 16 for both groups; (d) a level of signi�cance of 0.05 (p < 0.05); (e) two-
tailed t-test; (f) a 20% dropout rate used to analyze the data. Given these assumptions, it was determined that a sample
size of 29 in each group was needed to achieve an effect size more than 0.8 with 90% power and a signi�cance of 0.05.

Data Collection and Processing
A prescript approach was used for eligible participants to process the study and written informed consent was obtained.
Using simple randomization based on odd or even numbers generated from a computer-based random number
generator, participants were assigned randomly to either the control or the intervention group. The allocation procedure
was concealed. After randomization, a research associate collected demographic information (age, sex, and self-
reported education level). Other data, including ED arrival time and emergency physician, were collected from patient
charts and the hospital computer system.

All participants completed the multiple-choice knowledge test before the educational sessions. Control group
participants received information about the procedure from their physician through conventional discussion. Following
the discussion, participants completed the knowledge test and questions evaluating their satisfaction with the informed
consent process. Intervention group participants obtained information from the video on a laptop at the patient’s
bedside. Participants were able to pause and/or replay the video intervention. If participants had additional questions
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about the procedure, they were able to speak with the physician after the educational session. The aim of this question-
and-answer session was to provide a similar opportunity for questions as provided in the control group conventional
informed consent process. Participants in both groups completed the same knowledge test and satisfaction measures
after the question-and-answer session.

In our ED, emergency attending physicians are responsible for obtaining informed consent for the procedure. Physicians
obtaining informed consent were blinded to the knowledge questions and the research associate who assessed the
outcomes was blinded to the interventions.

Outcome Measures
The primary outcome was the knowledge test to evaluate participant understanding of pediatric procedural sedation.
Questions were multiple-choice and equally weighted. Total scores were out of 6, and were converted to a percentage
(total possible knowledge score range: 0–100%).

The secondary outcomes were participant satisfaction with the informed consent process (rated on a 5-point ordinal
Likert scale) and the frequency of consent refusal.

Data Analysis
To ensure participant con�dentiality, data were recorded by participant number with no speci�c identi�cation. Collected
data included participant demographics, ED arrival time, and the names of treating physicians. Descriptive statistics
were calculated for the demographic characteristics of the control and intervention groups. Continuous variables were
analyzed using mean and standard deviation, and proportions were calculated for categorical variables. Fisher’s exact
test was used for binary, ordinal, and categorical variables. Mean pre- and post-education scores on the knowledge
questionnaire were compared using Student’s t-test between each group and the paired t-test within each group.

Differences in knowledge scores were calculated by subtracting pre-education scores from post-education scores.
Independent factors were entered into multivariable regression models if they were associated with differences in
knowledge and satisfaction in a univariate analysis, or if they were clinically important. A multiple linear regression
model, a linear regression model with backward elimination, and a multiple ordinal logistic regression model for
knowledge score differences with prede�ned covariates were used. A multivariable ordinal logistic regression model of
parent satisfaction, with prede�ned covariates, was used together with likelihood ratio tests for the multivariable
models. A threshold of p < 0.05 was used to indicate statistical signi�cance and 95% con�dence intervals were
computed. All analyses were conducted using Stata version 14.0 (StataCorp LP, College Station, TX, USA).

Results
A total of 118 children received the procedure during the one-year study period (Fig. 1). Forty-�ve participants were not
enrolled as a research associate was unavailable. Four parents unable to understand the study process and seven who
refused to participate were excluded. Data are thus presented for 62 participants (Additional File 2: Appendix 2); 32 were
assigned to the video intervention group and 30 to the control group. There were no notable differences in baseline
characteristics between the control and intervention groups.

Knowledge measure
Table 1 summarizes the main outcomes for all study participants. There was no signi�cant difference in baseline
knowledge scores between the intervention and control groups. Knowledge scores were higher after education than at
baseline in both groups, but participants in the intervention group had greater post-education understanding than those
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in the control group (mean knowledge scores 91.67 versus 73.33, respectively). The intervention group showed a greater
improvement in knowledge scores after the educational session (mean knowledge score difference 36.98) than the
control group (mean knowledge score difference 20.00). We also categorized knowledge score differences as ≤ 20, 21–
49, and ≥ 50. There were signi�cant between-group differences in scores in these categories (Table 1).

Table 1
Baseline and post-education knowledge scores

Knowledge score   Control (n = 30) Intervention (n = 32) p-valued

  Mean Standard Deviation Mean Standard Deviation  

Baseline 52.78 19.61 54.69 16.52 0.679

Post-education 73.33 19.86 91.67 12.70 < 0.001

cDifference 20.00 14.11 36.98 20.62 < 0.001a

  Number (%) Number (%)  

≦ 20 20 (66.67) 9 (28.13) 0.002b

21 ~ 49 8 (26.67) 10 (31.25)  

≥ 50 2 (6.67) 13 (40.63)  

a Unequal variance test

b Fisher’s exact test

c Difference = (Post-education knowledge score) - (Baseline knowledge score)

d Intervention vs Control

There was no signi�cant difference between the control and intervention subgroups in baseline knowledge scores
(Additional File 3: Appendix 3). Post-education knowledge scores for the control and intervention subgroups were
compared and scores were signi�cantly greater for some intervention subgroups (Additional File 4: Appendix 4). These
included being female, arrival time other than 08:00–16:00 h, and physicians B and C. Regardless of age (< 34 or ≥ 
34 years) and education level (< college or ≥ college), intervention group participants had signi�cantly higher post-
education knowledge scores.

Table 2 shows subgroup differences in knowledge scores. Differences in knowledge scores were signi�cantly greater in
the intervention group than in the control group for the subgroups of age < 34 years, being female, education level equal
to and above college, arrival time other than 08:00–16:00 h, and physicians B and C. The educational video may have
had a greater impact on participants in those subgroups because they showed greater differences between baseline and
post-education knowledge scores.
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Table 2
The difference of knowledge scores compared between control and intervention subgroups.

Analysis
variable

Control Intervention p-
value

p-value for interaction of
experimental group and analysis
variable

  n Mean Standard
deviation

n Mean Standard
deviation

   

Age
(years)

               

< 34 16 18.75 11.98 17 41.18 18.74 < 
0.001a

0.203

≥ 34 14 21.43 16.57 15 32.22 22.24 0.149a  

Sex                

Female 23 18.84 13.58 24 40.28 18.98 < 
0.001a

0.086

Male 7 23.81 16.26 8 27.08 23.46 0.757a  

Education                

<College 13 25.64 16.12 12 40.28 25.09 0.102a 0.611

≥College 17 15.69 10.98 20 35.00 17.85 < 
0.001a

 

Arrival
time

               

08:00–
16:00 h

12 20.83 10.36 9 31.48 22.74 0.219a 0.355

Others 18 19.45 16.42 23 39.13 19.85 0.001a  

Physician                

Physician
A

4 12.50 8.34 5 33.33 20.41 0.087a 0.464

Physician
B

5 23.33 9.13 4 37.50 8.33 0.047a  

Physician
C

4 12.50 15.96 8 43.75 21.71 0.022a  

Physician
D

7 21.43 18.54 6 30.56 19.48 0.409a  

Physician
E

5 26.67 19.00 6 30.56 24.53 0.774a  

Physician
F

5 20.00 7.45 3 50.00 28.87 0.210a  

a Unequal variance test
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Table 3 shows the analysis results of knowledge score differences using the simple regression model, multiple linear
regression model, linear regression model with backward elimination, and multiple ordinal logistic regression model. A
multiple linear regression model was used to examine the adjusted impact of video education, controlling for prede�ned
covariates. The results showed that video education signi�cantly increased the differences in knowledge scores; the
average difference in knowledge score increased by 18.931 points. Baseline knowledge score also signi�cantly affected
the differences in knowledge scores (coe�cient: −0.766); lower baseline knowledge score was correlated with greater
knowledge score differences. The coe�cients remained similar in the linear regression model with backward
elimination. In the multiple ordinal logistic regression model, the adjusted odds ratio for the intervention group indicated
that the intervention increased knowledge score differences (adjusted odds ratio for the knowledge score difference in
the intervention group = 21.243).
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Table 3
Differences in knowledge scores by regression models.

  Simple linear regression
model

Multiple linear
regression
model

Linear regression
model with backward
elimination

Multiple ordinal logistic
regression model

  Coe�cient 95%CI Coe�cient 95%CI Coe�cient 95%CI Odds
ratio

95%CI

Intervention
group

16.979*** 7.941–
26.016

18.931*** 11.146–
26.716

18.059*** 10.593–
25.525

21.243*** 4.944–
91.269

Age -0.568 -1.492-
0.356

0.104 -0.617-
0.825

    0.998 0.892–
1.116

Sex

(reference
group = 
female)

-4.231 -15.902-
7.439

-6.497 -15.470-
2.477

    0.556 0.143–
2.156

Education

(reference
group = < 
college)

-6.540 -16.633-
3.553

9.286 -0.529-
19.102

    3.229 0.730-
14.289

Arrival time

(reference
group = 
others)

5.091 -5.433-
15.616

-1.132 -9.334-
7.070

    0.739 0.215–
2.533

Physician

(reference
group = 
physician
C)

-5.666 -18.287-
6.955

4.511 -5.718-
14.740

    1.085 0.241–
4.886

Baseline
knowledge
score

-0.539*** -0.784–
0.294

-0.766*** -1.048–
0.483

-0.566*** -0.775–
0.356

0.890*** 0.844–
0.938

Constant     23.093 -18.411-
64.598

49.863*** 37.581–
62.145

   

   

R squared = 
0.515

R squared = 0.459 Likelihood ratio test
for model: χ2 = 
44.36; p < 0.001

*p < 0.05; **p < 0.01; ***p < 0.001. Sample size of regression model = 62.

CI: con�dence interval

Parent satisfaction
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Patient satisfaction as measured on a 5-point scale was showed in Additional File 5: Appendix 5. There were
statistically signi�cant differences between the control and intervention groups on “I can comprehend the information
that healthcare providers gave about the procedure,” “The information that healthcare providers gave helped me make a
decision about the procedure,” and “I am satis�ed with the informed consent process for the procedure.” No participants
refused to provide consent for the procedure.

Table 4 shows the multivariable ordinal logistic regression model results for parent satisfaction, controlling for the
prede�ned covariates of age, gender, education level, arrival time, physician, and baseline knowledge score. The
adjusted odds ratio for the intervention group indicated that the video improved perceptions of satisfaction. The
adjusted odds ratios for “I can comprehend the information that healthcare providers gave about the procedure,” “The
information that healthcare providers gave helped me make a decision about the procedure,” and “I am satis�ed with
the informed consent process for the procedure” were 4.838 (95% con�dence interval 1.606–14.575), 3.871 (95%
con�dence interval 1.312–11.422), and 6.544 (95% con�dence interval 2.088–20.507), respectively.
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Table 4
Multivariable ordinal logistic regression model for satisfaction

  I can comprehend the
information that healthcare
providers gave about the
procedure

The information that healthcare
providers gave helped me make a
decision about the procedure

I am satis�ed with the
informed consent
process for the
procedure

  Odds ratio 95% CI Odds ratio 95% CI Odds
ratio

95% CI

Intervention
group

(reference
group = 
control
group)

4.838** 1.606–14.575 3.871* 1.312–11.422 6.544*** 2.088–
20.507

Age

(reference
group = 
age < 34)

0.680 0.236–1.955 1.018 0.361–2.870 0.622 0.214–
1.809

Sex

(reference
group = 
female)

1.134 0.324–3.970 1.413 0.397–5.026 0.906 0.258–
3.184

Education 4.278* 1.072–17.066 5.178* 1.305–20.548 3.405 0.822–
14.097

(reference
group = < 
college)

           

Arrived
time

(reference
group = 
others)

0.675 0.221–2.064 0.504 0.167–1.526 0.520 0.165–
1.644

Physician

(reference
group = 
physician
C)

0.917 0.211–3.976 0.503 0.106–2.394 0.495 0.102–
2.402

Baseline
knowledge
score (BKS)

(reference
group = 
BKS < 60)

0.450 0.109–1.863 0.318 0.077–1.309 0.378 0.088–
1.630

Likelihood
ratio test
for model

χ2 = 15.10; P = 0.035 χ2 = 16.36; P = 0.022 χ2 = 14.83; P = 0.009

*p < 0.05; **p < 0.01; ***p < 0.001. Sample size of regression model = 62.

CI: con�dence interval
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Discussion
We found that participants who received a video-assisted informed consent intervention showed greater knowledge of
pediatric procedural sedation. Referring to the multimedia principle, a theory of multimedia learning, Mayer proposed
that “people learn more deeply from words and pictures than from words alone.”[31] Participants in the video
intervention group showed greater satisfaction with the informed consent process than those in the conventional
discussion control group. To our knowledge, this is the �rst study to use educational videos to improve the informed
consent process for pediatric procedural sedation in the ED.

The informed consent process advocates the two core principles of patient well-being and patient autonomy,[14, 16] and
physicians must respect and promote these principles. Informed consent comprises several essential components,
including competence, disclosure, and voluntariness.[32, 33] A competent patient must receive adequate information
from healthcare providers, understand the risks and bene�ts, and make decisions voluntarily based on his/her own
values. In addition to the ethical aspects of informed consent, its legal requirements require physicians to provide
information about medical procedures, risks and complications, bene�ts, and available alternatives.[14, 34]

Obtaining valid consent in the ED is a challenging and time-consuming process. It is often di�cult for patients and their
families to understand and absorb su�cient information to provide valid consent owing to time constraints, stress, and
distress caused by acute symptoms or pain in the ED.[14–16, 18] Parents of children in the ED are generally considered
the legal surrogates and decision makers. It is presumed that parents will make decisions according to the best interests
of their child, maximizing bene�ts and minimizing possible risks and suffering.[35] Therefore, healthcare providers must
work hard to convey the necessary information in an effective way to help patients and parents make effective
decisions under demanding conditions.

Research on the decision-making framework for informed consent has identi�ed many factors that affect patients’
understanding of the process. Patient factors (e.g., age, education level, previous experience), physician factors (e.g.,
years in practice, communication skill, use of information aids), disease context (e.g., disease type, disease severity),
and environmental factors (e.g., ordinary or emergency settings, time of visit) may affect information exchange, patient
deliberation, and voluntarism regarding treatment decisions and consent.[36, 37] Our �ndings indicate that, after
controlling for several factors, baseline knowledge scores and the use of the educational video in�uenced parents’
knowledge and understanding. Future studies are needed to explore whether and how these factors affect the informed
consent process in the ED for pediatric patients and their parents.

A previous study reported that parental educational level and sex of parent affect risk counseling recall; maternal
parents showed better risk recall than paternal parents.[38] However, another study revealed that demographics were not
related to parental recall rates during informed consent for emergency surgery for their children.[39] In our study,
maternal parents and parents with education equal to or above college level in the intervention group showed a
signi�cantly greater difference in knowledge scores. Although the difference was not statistically signi�cant in the
multivariable analysis, sex of parent and education level seemed to have a greater impact on parental understanding
after the video education. Future studies are needed to con�rm these results.

The importance of the entire consent process should be emphasized: a good consent process may improve patient
satisfaction and foster a good patient–physician relationship. Several strategies have been proposed to improve the
consent process in the emergency setting.[40, 15] One study reported that using information aids may improve parental
satisfaction with surgical informed consent in children.[41] Another study revealed that visual aids may improve
communication about surgery between pediatric surgeons and surrogates.[42] During shared decision making, the
physician may act as the parent’s partner, providing information about diagnosis, treatment options, prognosis, and
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possible risks and complications.[43] Physicians may communicate with parents about their perspectives and
preferences, help them to discuss their values, and help them to make the best decisions for their children. A range of
strategies have been used to improve patients’ and parents’ comprehension, including illustrative materials, lea�ets and
pamphlets, video descriptions, interactive computer programs,[3, 44–52] and “repeat back to me” or testing with
feedback strategies.[53–55]

We found that baseline knowledge score and the use of an educational video were signi�cant predictors of parental
knowledge and understanding. Previous �ndings indicate that the use of video to educate adult patients and facilitate
informed consent in the ED is effective.[44, 56–58] However, the effectiveness of preoperative education for pediatric
patients and parents in the ED has not attracted much research interest. One study reported that standardized portable
computer presentation was an effective way to improve education and facilitate the informed consent process in
parents of children undergoing emergency surgery.[59] Traditionally, information about medical treatments or
procedures is presented in written and/or verbal formats. However, research suggests that this standard approach often
yields poor participant understanding of the information provided.[60] Possible reasons for poor understanding and
memory retention include participants’ lack of ability to read and understand material written above the suggested
reading level, rushed and incomplete disclosure from information providers, use of unfamiliar medical terminology, and
variability in the clarity and amount of information. One systematic review of informed consent in trauma patients
reported that risk recall and comprehension were greater for written or video information than for only verbal
information. Patients who received video information were more satis�ed than patients who received written or verbal
information.[40] The present results show that the video-assisted informed consent intervention resulted in improved
understanding compared with the conventional informed consent discussion.

Recent advances in portable and tablet computer technology have provided good opportunities to improve parent
preoperative education for pediatric emergency surgery.[15] The latest portable and tablet computers have larger screen
displays, larger memory storage, and good image resolution, so can more easily deliver educational information and
good quality videos. Consequently, the use of innovative portable computer technology may help to produce timely and
effective preoperative education in the ED. In this study, we used a laptop with a preloaded video to educate parents and
facilitate informed consent at the bedside in the ED. The results are promising, but additional studies are needed to
further explore these �ndings.

We did not measure how much time was spent on the informed consent process for pediatric procedural sedation in
both groups. Time spent on the informed consent process may affect participant comprehension and satisfaction.[38,
42, 54] However, we believe that participants in both groups had su�cient time to obtain satisfactory information and
similar opportunities to clarify their questions with their physicians to make medical decisions during the informed
consent process. Therefore, it is unlikely that time affected the results.

It is essential that institutions establish an ethical environment for patient-centered healthcare.[61] One study
recommended it is essential to de�ne universal standards for informed consent.[62] We found that the video improved
parental knowledge and satisfaction for the informed consent process in the ED. However, we believe that the main
improvement was a result of the institution’s efforts to improve patient safety and quality of care. The improvement in
outcomes re�ected these achievements. Institutions must both emphasize patient-centered healthcare as a top priority
and attach importance to improved quality of care in the ED. ED staff need to share these values with other staff and
healthcare personnel to provide appropriate care during all parts of the care process.

Furthermore, the importance of adequate education and training for healthcare providers to deliver structured and
comprehensive information in a timely manner in the ED should not be underestimated. Effective communication of
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complicated information helps patients to understand the relevant information and make decisions. A good informed
consent process can also promote good patient–physician relationships and build trust.

Our study had several limitations. First, this was one intervention for a particular population at one institution and thus
the �ndings may not be generalizable to other situations or populations. Second, although the video-assisted informed
consent intervention improved information understanding, it remains unclear how it in�uenced the decision to accept
the procedure. No participants refused consent for the procedure after being informed by either the conventional
process or the video. However, the choice of study design and population may have made it likely that participants were
already aware of the procedure’s necessity and had made an initial decision to accept it prior to recruitment. Further
studies are needed to examine the effect of video-assisted informed consent intervention on decision making. Moreover,
there are no reliable and valid measures of participant understanding of the bene�ts, risks, and alternatives of pediatric
procedural sedation. In this study, the video and the knowledge test developed by a panel of experts demonstrated face
validity and included information that we believed participants should know before providing consent for the procedure.
The knowledge test focused on the purpose, risks, and bene�ts of the procedure and participants showed substantial
improvement in their understanding of these aspects. However, knowledge about alternative treatments was not
measured. It would have been useful to assess this and to determine whether the intervention improved participants’
understanding of alternatives. Furthermore, we did not evaluate the effect of video education on parents’ anxiety. A
previous study reported that a multimedia intervention signi�cantly reduced anxiety and increased knowledge in
parents.[63] Further studies are needed to con�rm these �ndings in the ED.

Conclusions
The use of a video-assisted informed consent intervention can improve the process of informed consent for pediatric
procedural sedation in the ED. Video-assisted informed consent interventions may improve participant understanding of
the procedure and satisfaction with the informed consent process. To con�rm these initial �ndings, additional studies
are needed of patients receiving different types of procedures or surgeries. Institutions should develop structured and
standardized methods to better inform parents in the ED. Educational videos may be useful to improve communication
between healthcare providers and patients and families, thereby further facilitating treatment decisions.
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