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Abstract
Purpose Before performing a surgical procedure, informed consent (IC) is obtained. Parents may exhibit anxiety and/or a 
desire for more knowledge during the IC process for their child. The purpose of this study was to measure the impact of a 
multimedia intervention (MMI) versus conventional discussion on parental understanding and anxiety during the IC process 
for infants undergoing surgery for hypertrophic pyloric stenosis.
Methods A time-interrupted series design was employed over a 9-month period. In the first phase, conventional discussion 
for IC was performed. In the second phase, a MMI was utilized. In both phases, anxiety scores and post-consent knowledge 
tests were collected.
Results 31 participants were included in the study, 17 in the conventional consent and 14 in the MMI phase. Parental anxiety 
around the IC discussion was measured. There was a significant decrease in anxiety noted with use of the MMI (p = 0.046) 
but no significant difference in knowledge (p = 0.84).
Conclusion The MMI significantly reduced parental anxiety during the IC process. Providers may consider applying this 
type of MMI to other surgical procedures. Securing IC in a manner that improves knowledge and decreases anxiety may 
improve long-term understanding and parental satisfaction with the health care process.

Keywords Multimedia intervention · Informed consent · Hypertrophic pyloric stenosis · Parental anxiety · State-Trait 
Anxiety Index · Parental satisfaction · Pediatric surgery

Introduction

One million children under 5 years of age undergo surgical 
procedures each year [1]. Prior to any surgical procedure, 
the child’s parent or legally authorized representative (LAR) 
must sign an informed surgical consent. The realization that 
their child requires a surgical procedure can leave parents 
feeling anxious, which may be compounded by their lack of 
knowledge about the diagnosis, the surgical procedure, and 
the informed consent process [2–4].

Necessary components of informed consent for surgical 
procedures have been outlined by the Joint Commission for 
Accreditation of Healthcare Organizations [5], the American 
College of Surgeons [6], and the American Medical Asso-
ciation [7, 8]. For a consent to be considered informed, the 
surgeon or their surrogate must have disclosed and discussed 
the diagnosis, treatment options, and an explanation of the 
procedure including alternatives, the risks and benefits of 
the procedure. Patient/LAR agreement must be obtained to 
proceed with the procedure [9, 10].
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During the consent process, parents may exhibit anxiety, 
a desire for more knowledge, and a lack of comprehension of 
the procedure itself. Prior studies have described the sources 
of anxiety, including ways to measure it and interventions to 
decrease it, in addition to methods to improve knowledge and 
comprehension related to the surgical procedure [2]. Despite 
the legal necessity of ensuring that informed consent has been 
obtained prior to performing a surgical procedure [9], a litera-
ture review revealed that less than one-third of persons signing 
an informed consent actually demonstrated at least adequate 
understanding of the procedure, including its risks and benefits 
[11].

When a child requires a surgical procedure, either sched-
uled, urgent, or emergent, their parent or LAR may exhibit 
anxiety and fear [2]. Infantile hypertrophic pyloric stenosis 
(HPS) occurs in 2–4 per 1000 live births in Caucasians and 
is considered a common, urgent pediatric surgical condition 
[12]. This condition has a dramatic presentation, consisting 
of intractable vomiting after feeding, typically in the first 3–6 
weeks of life. It is accompanied by potentially severe electro-
lyte abnormalities and weight loss [13]. HPS is treated in two 
phases, first by fluid and electrolyte resuscitation, which can 
take days to complete, and then by surgery. Surgery, performed 
either open or minimally invasive, entails cutting the hyper-
trophied pyloric muscle to allow the stomach to empty. The 
dramatic presentation in newborn infants, potentially lengthy 
hospitalization, and need for surgery may contribute to the 
parent’s anxiety.

Multiple adjuncts to the consent process have been devel-
oped to improve understanding, decrease anxiety, and improve 
patient satisfaction. These adjuncts include written informa-
tion such as informational leaflets or pamphlets, audiovisual 
or multimedia interventions (MMI) such as interactive com-
puter programs, videos, individual teaching sessions, and test/
feedback techniques [14–20]. MMI are tools that employ a 
combination of verbal (audio), written, and visual (graphic) 
information [21] and have been shown to improve patient com-
prehension, and increase patient satisfaction [15]. A gap in 
the literature was identified related to research on the effects 
of utilization of a MMI when obtaining surgical consent from 
parents for their child.

The purpose of this study was to measure the impact of a 
MMI-assisted versus conventional informed consent process 
on parental understanding and anxiety for infants undergoing 
surgery for HPS. We hypothesized that utilizing a MMI dur-
ing the consent process would decrease parental anxiety and 
contribute to improved understanding.

Methods

Participants

This study was approved by the Institutional Review Board 
(IRB) at the University of Tennessee Health Science Center 
(IRB No. 16-04940-XP). Parents or LAR (hereafter referred 
to as parents) of patients admitted to the pediatric surgical 
service at an urban, tertiary care free-standing children’s hos-
pital between January–September 2017 with a diagnosis of 
HPS were approached for enrollment in the study. The age of 
patients diagnosed with this condition is typically less than 3 
months of age thus assent for participation in the study was not 
obtained. Parents who were non-English speaking or in state 
custody were excluded.

Multimedia intervention

A MMI tool was developed that addressed the previously 
noted legally required components of surgical consent and 
knowledge items that parents consider important to receive 
when surgery is discussed [3, 22]. The MMI used in this study 
was a PowerPoint® presentation that was displayed while a 
surgical provider obtained informed consent from the parent 
(Fig. 1). The MMI consisted of 20 slides and explained the 
diagnosis, initial treatment (fluid and electrolyte resuscitation), 
surgical procedure including risks, benefits, alternatives, and 
after care including the immediate post-operative period, typi-
cal hospital length of stay, criteria for being discharged home, 
and care once arriving home. This tool was accessible by all 
members of the surgical team from any computer in the hos-
pital (intranet).

The MMI was presented in the following manner. When the 
surgical provider approached the family to obtain consent, the 
MMI was concurrently displayed as a  PowerPoint® presenta-
tion on a computer screen. The MMI was designed to flow in 
a manner that mirrored the conversation that the provider held 
with the family. The provider would manually advance the 
MMI slide by slide thus incorporating the use of the pictures 
and bullet points listed on each slide to discuss key points. 
This was done with the intent to keep in nature the concept of 
multimedia by employing visual, verbal, and written informa-
tion. This methodology allowed time for the families to ask 
questions and facilitated going back to slides when needed for 
further clarification. Once the provider had completed review-
ing the diagnosis, plan, and surgical procedure with the family 
with the aid of the MMI, informed consent for surgery was 
then obtained.
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Procedure

A time-interrupted series design was employed (Fig. 2). In 
the initial phase (January–April 2017), the conventional 
informed consent process was employed. The surgical 
staff who obtained surgical consent during this phase had 
no knowledge of the content of the MMI to avoid skew-
ing their approach to the consent process. To obtain true 
baseline data, no attempts were made to standardize the 
manner in which surgical staff obtained consent, as this 
had the potential to bias the post-intervention results by 
supplying them with the elements that were present in the 
MMI. Patients enrolled in this phase served as the control 
or conventional group. Prior to implementing the MMI, 
the surgical staff was trained on its use. In the second 
phase (May–September 2017), the MMI tool was used as 
an adjunct to the consent process.

Outcomes’ assessment

Primary outcome: parental anxiety

Parental anxiety was measured using the State-Trait Anxiety 
Inventory (STAI) tool for adults [23]. This is a well-validated 
tool used extensively in the medical literature that measures 
the participant’s state (situational) and trait (baseline) anxi-
ety using a 4-point Likert-type scale with 1 being “not at all” 
and 4 being “very much so”. Two forms were employed in 
this study, the STAI AD Form Y-1, a 20-item questionnaire 
which assesses the parent’s state of anxiety and the STAI AD 
Form Y-2 which assesses the parent’s baseline or trait anxi-
ety. This tool employs a mix of questions including items 
addressing negative characteristics (“I feel frightened”) and 
items that address more positive or anxiety-absent charac-
teristics (“I feel at ease”). The scores for this tool can range 

Fig. 1  Multimedia intervention (MMI). The MMI used in this study 
was a PowerPoint® presentation that was displayed while a surgical 
provider obtained informed consent from the parent. The MMI con-
sisted of 20 slides and explained the diagnosis, initial treatment (fluid 

and electrolyte resuscitation), surgical procedure including risks, 
benefits, alternatives, and after care including the immediate post-
operative period, typical hospital length of stay, criteria for being dis-
charged home, and care once arriving home



 Pediatric Surgery International

1 3

from a score of 20 (indicating low or absent anxiety) to 80 
(indicating high anxiety). A scoring key was provided for 
use with this tool and persons scoring in the 75th percentile 
or higher were assumed to have high anxiety.

The STAI was administered to the parent before and after 
surgical consent was obtained in both the conventional and 
MMI groups. Prior to obtaining surgical consent, the par-
ent completed both the state and trait questionnaires. After 
consent was obtained, the state questionnaire was completed 
an additional time to achieve a measure of the parent’s state 
of anxiety before and after the consent process.

Secondary outcome: knowledge

The parent signing the surgical consent was also asked to 
complete a basic demographic information sheet and knowl-
edge test after surgical consent was obtained. The knowledge 
test was a 5-item test which assessed the parent’s recall of 
information provided during the consent process. Items on 
the test included anatomy, recognition of risks, and post-
operative care and expectations. The maximum score on the 
test was 11 (some of the questions had more than one correct 
answer).

Statistical analysis

The association of demographic variable with treatment 
groups was evaluated by Chi-squared test with simulated p 
values. Wilcoxon rank-sum test was used to compare STAI 

trait, pre-consent STAI state, difference between post-con-
sent and pre-consent STAI state, and knowledge after con-
sent between MMI and control subjects. All analyses were 
performed by R-3.4.0 software (https ://www.R-proje ct.org/).

Results

Subject characteristics

A total of 39 patients with a diagnosis of HPS presented dur-
ing the study time frame (Fig. 3). Thirty-six patients were 
enrolled; three patients were not enrolled due to failure of 
surgical providers to recognize inclusion eligibility. Incom-
plete data was available for 3 patients in the conventional 
arm and 2 in the MMI arm. The final study group for analy-
sis consisted of 17 in the conventional phase and 14 in the 
MMI phase.

The MMI subjects did not differ significantly from con-
trol subjects based on gender, age, education and race (all 
p > 0.1, Table 1).

Parental anxiety

There was no significant difference in the STAI trait or 
pre-consent STAI state between the conventional and MMI 
groups (p = NS, Table 2). There was a significant decrease 
in STAI state from pre-consent to post-consent in the MMI 
group (median − 5, range − 27 to + 15, p = 0.046), but not 

Fig. 2  Multimedia intervention 
(MMI) implementation process 
flow. A time-interrupted series 
design was employed: in the 
initial phase, the conventional 
informed consent process was 
employed. In the second phase, 
the MMI tool was used as an 
adjunct to the consent process

Diagnosis of 
pyloric stenosis 

made

Phase I Phase II

STAI state and knowledge test 
administered 

30-120 min a�er consent obtained

STAI administered
(state and trait)

Surgery representa�ve discusses surgical 
procedure using conven�onal means

Surgery representa�ve discusses surgical 
procedure using MMI

Surgical consent signed

Pa�ent proceeds to opera�ng room
Process complete

Surgery representa�ve 
approaches family

Study packet given
to family

https://www.R-project.org/
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in the conventional group (median − 2, range − 10 to + 19, 
p = 0.073, Fig. 4).

Parental knowledge

After surgical consent was obtained, the parent was asked 
to complete a 5-item knowledge test. The MMI subjects did 
not differ from control subjects in knowledge after consent 
(p = 0.84, Table 2).

Discussion

This study evaluated the impact of a MMI on parental 
anxiety and knowledge around the surgical consent pro-
cess for infants undergoing surgery for the treatment of 
infantile hypertrophic pyloric stenosis. We found a signifi-
cant decrease in parental anxiety before and after surgical 
consent was obtained in the MMI group as compared to 
the conventional group. However, the MMI did not impact 
knowledge scores measured after the consent process. This 
could be attributable to underlying parental anxiety related 
to their child undergoing surgery, including anxiety related 
to anesthesia as this was not addressed with the MMI, or 
to the knowledge assessment tool itself.

As hospital systems are being held increasingly 
accountable not only for patient safety but also for patient 
satisfaction, it is essential that more innovative measures 
be employed that will improve outcomes in these areas. A 
systematic review by Schenker et al. [14] commented on 
the lack of quality research in this area and emphasized 

Fig. 3  Subject enrollment. A 
total of 39 patients with a diag-
nosis of HPS presented during 
the study time frame. Thirty-six 
patients were enrolled; three 
patients were not enrolled due 
to failure of surgical provid-
ers to recognize inclusion 
eligibility. Incomplete data was 
available for 3 patients in the 
conventional arm and 2 in the 
MMI arm. The final study group 
for analysis consisted of 17 in 
the conventional phase and 14 
in the MMI phase

Incomplete/missing data (n=3)

Enrolled in study
n=36

Family not approached to enroll (n=3)

Conven�onal
n=20

MMI
n=16

Incomplete/missing data (n=2)

Conven�onal
n=17

MMI
n=14

Pa�ent presents with 
diagnosis of HPS

n=39

Table 1  Comparison of 
demographic variables between 
control and MMI subjects

Variables Level Conventional MMI P value

Gender Female 12 (70.59%) 12 (85.71%) 0.412
Male 5 (29.41%) 2 (14.29%)

Age 25 (18–40) 28 (18–44) 0.4652
Education Up to 8th 1 (5.88%) 0 (0%) 0.1191

High school 9 (52.94%) 5 (35.71%)
Associate/technical 6 (35.29%) 3 (21.43%)
Bachelors 1 (5.88%) 5 (35.71%)
Other 0 (0%) 1 (7.14%)

Race White 12 (70.59%) 10 (71.43%) 0.6212
Hispanic or Latino 1 (5.88%) 2 (14.29%)
Black or African–American 4 (23.53%) 2 (14.29%)

Table 2  Comparison of median STAI and knowledge between MMI 
and control subjects

Inter-quartile range are provided in parentheses

Variables Conventional MMI P value

STAI trait 33 (21–61) 35 (24–54) 0.7808
Pre-consent STAI state 38 (23–62) 47.5 (20–71) 0.4502
Post-consent STAI state 42 (20–65) 41 (20–64) 0.8259
Knowledge 9 (7–10) 8.5 (4–11) 0.8364
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the importance of understanding the various modalities 
that can be used to improve comprehension of informed 
consent. Multimedia tools show promise in their ability to 
educate patient and families on various medical diagno-
sis and procedures. More studies need to be conducted to 
determine which modality is the most effective in improv-
ing patient outcomes such as knowledge, satisfaction, and 
anxiety [24]. While the data obtained in this study was 
limited due to the small sample size in both groups, it is 
important to continue to improve the resources that are 
available to families when their child needs to undergo a 
surgical procedure, either elective or urgent.

With regards to components of the surgical consent, 
MMIs need to address not only the required knowledge 
according to the standards for informed consent but also 
the desired knowledge as shown by previous studies. This 
includes time for recovery, alternative treatment options, 
legal rights, and the operating surgeon [22]. Additional 
considerations are level of education and language. Tools 
that decrease anxiety in the preoperative period may also 
have long-term benefits as it has been demonstrated that 
increased levels of anxiety may exist even after the patient 
is discharged home [25]. A prior study that evaluated the 
implementation of a MMI used during consent showed a 
strong positive correlation between comprehension of the 

explanation of the surgical procedure and satisfaction with 
the explanation. A contributing factor was the interest of the 
patient in the material presented [21].

Several factors have been identified as sources of anxi-
ety for parents whose child is about to undergo a surgical 
procedure [26]. These include the extent of the operation, 
pain, anesthesia, post-operative treatment, and hospitaliza-
tion. The presence of a sibling, the occupation of the par-
ent, previous anesthesia experience, income, education, age, 
and gender were not contributing factors. A questionnaire 
administered to 85 parents in a same day surgery unit iden-
tified the top information that parents think is important 
to receive. Of 12 items identified, pain relief, fasting time, 
questions in the preoperative area, parental presence during 
induction, and procedures in the recovery room were the 
five most important according to the parental responses [3].

The MMI developed and piloted in this study included not 
only text for the parent to refer to but also pictures to aid in 
understanding of the surgical procedure itself. Many parents 
expressed reassurance based on one specific slide containing 
a picture of what their child’s abdomen would look like after 
surgery. This alludes to the fact that while verbal description 
of the surgery is necessary, it is also reassuring to the parents 
to see a picture of what the incisions will actually look like, 
particularly in minimally invasive surgeries. This has been 

Fig. 4  STAI state scores 
pre- and post-consent. There 
was a significant decrease in 
STAI state from pre-consent 
to post-consent in the MMI 
group (p = 0.046), but not in the 
conventional group
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supported by a recent study which demonstrated that use of 
a visual aid during the consent process improved parental 
comprehension [27].

Limitations

This study was limited by the small sample size recruited 
during the study period, although we were able to cap-
ture > 90% of eligible patients. The study was also poten-
tially limited by the inability to enroll patients for whom 
English was not their primary language, although no patients 
were excluded during the time frame of this study due to 
this factor. Additionally, although all providers received 
education on the use of the MMI, the consistency by which 
the consenting surgeon followed the specific information on 
each slide could have led to operator variability, impacting 
the knowledge and anxiety outcomes.

Conclusions

The utilization of multimedia interventions in health care, 
including the consent process, shows great promise in sev-
eral areas, including patient satisfaction, anxiety, and knowl-
edge acquisition. The opportunity for refinement of these 
tools includes more visual prompts for discussion both to 
aid in understanding and to promote further inquiry by the 
patient, availability of the information in additional lan-
guages and levels of education, and engaging families in the 
development of the tools to ensure what they want and need 
to know is included in the intervention. Moreover, further 
research is needed to determine which modality is the most 
effective, including specific components that contribute most 
to patient understanding.

The MMI developed in this study addressed what parents 
need and want to know during the consent process for their 
infant who will undergo surgery for HPS. There was a sig-
nificant decrease in parental anxiety scores when the MMI 
was used during the consent process. With further devel-
opment, refinement, and dissemination of MMIs, multiple 
opportunities exist to further decrease parental anxiety. Fur-
ther research is needed to see if the addition of a written 
intervention in addition to the MMI may contribute to the 
primary and secondary outcomes of this study.

Finally, as technological tools in healthcare continue to be 
developed, health care institutions should develop a collabo-
rative effort that utilizes technological resources and strives 
to develop resources that can be used across the nation. 
Improving patient care and promoting patient and family-
centered care with technology is our end goal. It is essential 
that studies in this area continue.
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