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Abstract

Background Informed consent is of paramount importance in surgery. Digital media can be used to enhance patient’s com-
prehension of the proposed operation. The objective of this study was to examine the effects of adding a digital educational
platform (DEP) to a standard verbal consent (SVC) for a laparoscopic Roux-en-Y gastric bypass (LRYGB) on patient’s
knowledge of the procedure, satisfaction with the clinical encounter and duration of the consent appointment.

Methods This prospective non-blinded randomized controlled trial allocated 51 patients, who were candidates for a LRYGB,
into DEP+SVC (intervention, n=26) or SVC (control, n=25) groups. Data were collected at one Bariatric Centre of Excel-
lence (Ontario, Canada) between December 2018 and December 2019. DEP consisted of a 29-slide video-supplemented
module detailing the risks, benefits, expectations and outcomes for the LRYGB. Primary outcome was knowledge about the
LRYGB operation following the consent discussion. Secondary outcomes were knowledge retention, patient satisfaction,
and duration of time required to obtain an informed consent.

Results Baseline demographic data were equivalent between groups except for a greater proportion of male patients in
the DEP+SVC group (7/19 vs 0/25; p <0.01). Baseline procedure-specific knowledge was equivalent between the groups
(72.3+11.3% vs 74.7 +£9.6%; p=0.41). Post-consent knowledge was significantly higher in the DEP +SVC vs SVC group
(85.0+£8.8% vs 78.7 £8.7%; p=0.01; ES=0.72). The duration of time to obtain informed consent was significantly shorter
for the DEP+ SVC vs SVC group (358 + 198 sec vs 751 +212 sec; p <0.01; ES=1.92). There was no difference in knowledge
retention at 4—6 weeks (84.4 +10.2% vs 82.9 +6.8%; p=0.55) and in patient satisfaction (31.5+1.1 vs 31+£2.7; p=0.10).
Conclusion The addition of a DEP online module to a standard verbal consent for LRYGB resulted in improved patient’s
understanding of the procedure-specific risks and benefits, high patient satisfaction, and over 50% time savings for the bari-
atric surgeon conducting the consent discussion.
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Introduction

The modern physician—patient relationship, based on shared
This study was Presented asa Quickshot Poster Presentationat the decision making, differs vastly from the traditional paternal-
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necessary in the modern surgeon—patient relationship [4].
Yet, a variety of factors inherent to current surgical practice
often lead to suboptimal consent processes [5]. Demonstrat-
ing this, a 2015 quality assurance review of informed surgi-
cal consent documented a recorded consent discussion in
only 26% in surgical dictations [6].

Technology has the ability to not only enhance a patient’s
understanding of the risks, benefits and alternatives to a
proposed operative procedure, but also to standardize and
ensure the comprehensiveness of the consent discussion
[6]. Current literature examining the use of technology for
informed consent discussions is sparse. Use of a 7-min video
resulted in an 18% increase in knowledge of a urological
procedure as compared to standard verbal communication
during consent in one randomized controlled trial [7]. The
addition of an iPad application to the standard verbal con-
sent for pelvic reconstructive surgery did not improve patient
comprehension immediately post-counselling and resulted
in poorer retention of the information 6 weeks after surgery
[8]. These conflicting results represent the current state of
the literature examining the role of technology in informed
consent discussions.

The objective of this study was to add a 29-slide interac-
tive, video-supplemented module (DEP) for the laparoscopic
Roux-en-Y gastric bypass (LRYGB) to a standard verbal
consent (SVC), and to explore the effects of completing the
DEP module on patient’s immediate and delayed knowl-
edge of risks, benefits, alternatives and expected outcomes
of the LRYGB, satisfaction with the consent appointment,
and duration of time required for a face-to-face interac-
tion between a bariatric surgeon and a patient to obtain an
informed consent.

Hypothesis

1. Patients who complete the DEP module in addition to
the SVC will have greater knowledge about the risks,
benefits, alternatives and expected outcomes of the
LRYGB operation, as compared to patients that com-
plete the SVC alone.

2. Patients who complete the DEP module in addition to
the SVC will have greater retention of knowledge about
the risks, benefits, alternatives and expected outcomes
of the LRYGB operation in 4-6 weeks after the consent
appointment, as compared to patients that complete the
SVC alone.

3. Patients who complete the DEP module in addition to
the SVC will report equivalent satisfaction with the clin-
ical encounter as compared to patients that complete the
SVC alone.

4. Patients who complete the DEP module in addition to
the SVC will require less face-to-face time with the

@ Springer

bariatric surgeon to obtain an informed consent for the
LRYGB operation as compared to patients that complete
the SVC alone.

Methods
Study design

This prospective non-blinded randomized controlled trial was
conducted at a Bariatric Centre of Excellence of a tertiary-
care academic hospital in Ontario, Canada between December
2018 and December 2019. CONSORT study flow diagram
is shown in Fig. 1. The University Research Ethics Board
approved this study (6024294).

Participants, inclusion and exclusion criteria

Adult patients (age > 18 years) who underwent a multidisci-
plinary assessment at the Bariatric Centre of Excellence and
were deemed eligible to proceed with a primary LRYGB for
management of severe obesity and obesity-related comor-
bidities were included in this study. Patients who were pro-
ceeding with a conversion bariatric procedure to a LRYGB;
who were not able to speak, read, and write English; who
were not able to access and view the interactive DEP mod-
ule; and who were not able to give informed consent were
excluded from the study.

Randomization

Patients were randomly allocated in a 1:1 ratio to the inter-
vention group (interactive digital education module in
addition to the standard verbal consent, DEP+SVC) or the
control group (standard verbal consent, SVC). The partici-
pant allocation sequence was generated using unrestricted
randomization with a closed envelope technique. All partici-
pants were allocated to study groups prior to the start of the
intervention and data collection.

Baseline demographic data

Participant’s demographic data including age, sex, level of
education (“did not complete high school”, “high school”,
“college”, “university”), background in medical field (yes/
no), and English literacy score were collected. Participants
were also asked whether they had previous consultations

with a bariatric surgeon (yes/no).

Baseline assessment of procedure-specific
knowledge

Participants were asked to complete a multiple choice test
(MCQ, 19 questions, with a maximum score of 19, Online



Surgical Endoscopy (2022) 36:809-816

811

(n=57)

Total participants assessed for eligibility

Participants excluded (n = 6):
Postponed surgery (n = 2)

Required further health screening (n = 1)
Language barrier (n =1)
Did not pass English literacy test (n = 2)

Baseline Assessment:
Demographic data
English literacy test

Pre-test knowledge test (MCQ)

(n=51)

Participants randomized

Assigned to standard verbal consent (SVC)
(control group; n = 25)
Received intervention as assigned (n = 10)

Assigned to DEP module in addition to
standard verbal consent (DEP+SVC)
(intervention group; n = 26)

Received intervention as assigned (n = 26)

Immediate post-intervention assessment:

Knowledge test (n = 25)
Client satisfaction questionnaire (n = 25)
Time to obtain informed consent (n = 25)

Immediate post-intervention assessment:
Knowledge test (n = 26)
Client satisfaction questionnaire (n = 26)
Time to obtain informed consent (n = 26)

Delayed knowledge test at 4-6 weeks
(n=25)

Delayed knowledge test at 4-6 weeks
(n=26)

Fig. 1 CONSORT study flow diagram. DEP digital education platform; SVC standard verbal consent

Appendix 1) to assess their knowledge of the risks, ben-
efits, alternatives and expected outcomes of the LRYGB
operation. Results of the baseline knowledge test were
not discussed with the participants. Study participants
were also asked to rate their level of understanding of the
LRYGB operation on a scale from 0 to 10 (0—no prior
knowledge/10—I know everything).

Intervention Group (DEP+SV(C)

Participants randomized to the DEP4+-SVC group began their
visit with the bariatric surgeon with a standardized history,
physical examination and a review of pertinent investiga-
tions. Participants were then given access to a computer
with a link to an online interactive, video-supplemented
DEP module that consisted of 29 slides discussing risks,
benefits, alternatives and expected outcomes for a LRYGB
operation. The surgeon left the room while the participant

was completing the DEP module (Online Appendix 2).
There was no time limit to complete the module and par-
ticipants progressed through the module at their own pace.
Participants were allowed to scroll back and forth within the
module to review topics that they may not have completely
understood. Once the participant completed the module, the
surgeon returned to review and clarify the consent issues and
answer additional questions. Upon the completion of this
process, informed consent was assumed and documented
with a signed consent form.

Control group (SVC)

Participants randomized to the SVC group began their visit
with the bariatric surgeon with a standardized history, physi-
cal examination and a review of pertinent investigations. The
surgeon then discussed the LRYGB operation, indications
for surgery, alternatives, risks, complications, weight loss
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expectations and anticipated recovery. The participant was
given the opportunity to ask questions during the consent
process. Upon the completion of this process, informed con-
sent was assumed and documented with a signed consent
form.

Bariatric surgeons

There were three bariatric surgeons at our institution at the
time of this study. The operative technique was standardized
between all three surgeons. The history and physical exami-
nation was performed using a standard template to ensure all
relevant information was collected. The information regard-
ing indications for surgery, alternatives, risks, complications,
weight loss expectations and anticipated recovery that sur-
geons delivered as part of the standard verbal consent (SVC)
was standardized to limit variability between surgeons.

Post-intervention procedure-specific knowledge

Once the clinical encounter with the surgeon was com-
pleted and consent form for LRYGB operation was signed,
participants were asked to complete the 19-question MCQ
test to assess their knowledge of the risks, benefits, alter-
natives and expected outcomes of the LRYGB operation.
The MCQ test was identical to the one used for baseline
assessment (Online Appendix 1). Participants also rated
their level of understanding of the LRYGB operation after
the consent appointment on a scale from 0 to 10 (0—no prior
knowledge/10—I know everything). Retention of procedure-
specific knowledge was assessed again in 4—6 weeks using
the same 19-question MCQ test.

Participant satisfaction

Participants in both groups completed a modified Client
Satisfaction Questionnaire (CSQ-8, maximum score 32) [9]
after signing a consent form to assess their level of satisfac-
tion with the clinical encounter.

Time to obtain an informed consent

The duration of time for the face-to-face encounter between
the bariatric surgeon and the participant was measured in
seconds. This time excludes the time required to obtain the
history, perform the physical examination and review rele-
vant investigations. For participants in the DEP4+SVC group,
the timer was started when the surgeon returned to review
and clarify the consent issues and answer additional ques-
tions following completion of the DEP module. The timer
was stopped once the consent form was signed. For partici-
pants in the SVC group, the timer was started when the sur-
geon started the discussion of the risks, benefits, alternatives
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and expected outcomes of the LRYGB operation and was
stopped once the consent form was signed.

Sample size

Assuming a standard deviation of 3.5 for the MCQ scores
and a large Cohen’s d effect size of 1.1, we recruited 51
patients to detect a 4 point difference in MCQ score (20%)
between the two groups, with 80% power for the two-sample
t test (x=0.05). We chose to power our study to detect a
20% difference in MCQ scores as we deemed this to be a
clinically significant difference in knowledge of the LRYGB
operation.

Statistical analyses

Descriptive statistics were calculated. A two-sample t test
was used for between-group comparisons and a paired t
test was used for within-group comparisons of continuos
variables. A Pearson Chi 2 test was used for between-group
comparisons of categorical variables. Effect sizes were cal-
culated using Cohen’s d. Pearson correlation coefficients
(2-tailed) were calculated for level of education, immediate
and delayed post-intervention knowledge assessment scores
stratified by group allocation. Statistical significance was
set to a=0.05. Data are reported as mean (standard devia-
tion) unless otherwise stated. All statistical analysis was
performed using STATA version 16.0.

Results

A total of 51 patients were recruited and randomly allocated
to the DEP+SVC group (intervention, n=26) and the SVC
group (control, n=25). Baseline demographic data for par-
ticipants in each group are presented in Table 1. Participant
characteristics were similar between groups with the excep-
tion of sex (7 M:19F vs 0 M:25F, p <0.01).

Procedure-specific knowledge

Baseline procedure-specific knowledge was similar between
the groups (Table 2). Participants in both groups had good
knowledge of the LRYGB operation prior to the consent
appointment with a mean score of over 70%. Immediate
post-intervention knowledge was significantly higher in
the DEP+SVC group as compared to the SVC group with
a Cohen’s d effect size of 0.72 (Table 2). Participants in the
DEP+SVC group also demonstrated a significantly greater
increase in knowledge from baseline to post-intervention as
compared to participants in the SVC group (12.7(9.4)% vs
4.0(7.6)%; p<0.01). There was a significant within-group
knowledge increase from baseline to post-intervention
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Table 1 Demographic

. Control (SVC) Intervention p-value
char.ac.terlstlcs of study (n=25) (DEP+SVC) (n=26)
participants
Age (years) 45.6 (13.0) 43.4 (10.4) 0.50
Sex
Male 0 7 <0.01*
Female 25 19
Level of education
No high school diploma 1 3
High school diploma 5 5 0.78
College/university degree 14 13
Postgraduate degree 5 5
Medical background
No 14 20 0.13
Yes 11 6
Previously seen a bariatric surgeon?
No 22 24 0.61
Yes 3 2
Level of English literacy (%) 96 (11.8) 88 (22.6) 0.10

Data presented as mean (SD)
SVC standard verbal consent, DEP digital education platform module

*Indicates statistical significance

Table 2 Baseline and post-intervention knowledge scores, self-reported understanding of LRYGB, time taken to complete the consent process,
and patient satisfaction scores for participants in the control and intervention groups

Control (SVC) Intervention p-value Effect size
(n=25) (DEP+SVC) d)
(n=26)
Baseline assessment
Knowledge (%) 74.7 (9.6) 72.3 (11.3) 0.41
Self-reported understanding of LRYGB operation (%) 68 (18) 70 (17) 0.69
Immediate post-intervention assessment
Knowledge (%) 78.7 (8.7) 85.0 (8.8) 0.01* 0.72
Self-reported understanding of LRYGB operation (%) 85.8 (1.4) 90.0 (0.6) 0.12
Time to complete the consent process (sec) 751 (212) 358 (198) <0.01* 1.92
Patient satisfaction with the consent appointment (out of 32) 31.0 (2.7) 31.5(1.1) 0.36
Delayed post-intervention assessment
Knowledge (%) 82.9 (6.8) 84.4 (10.2) 0.55

Data presented as mean (SD). Effect sizes reported as Cohen’s d
LRYGB laparoscopic Roux-en-Y gastric bypass, SVC standard verbal consent, DEP digital education platform module
*Statistical significance

for participants in the DEP+SVC group (72.3(11.3)% vs
85.0(8.8)%; p <0.01; Effect size (d)=1.23) and for partici-
pants in the SVC group (74.7(9.6)% vs 78.7(8.7); p=0.02;
Effect size (d)=0.45).

Delayed post-intervention procedure-specific knowl-
edge was similar between DEP+SVC and SVC group
(Table 2). There was a significant increase in the pro-
cedure-specific knowledge between immediate and
delayed post-intervention assessment within the SVC

group (78.7(8.7)% vs 82.9(6.8)%; p=0.03; Effect size
(d)=0.53); however, no significant increase within the
DEP + SVC group (85.0(8.8)% vs 84.4(10.2)%; p=0.54).
There was a significant increase in the procedure-specific
knowledge between baseline and delayed post-intervention
assessment within the DEP+SVC group (72.3(11.3)% vs
84.4(10.2)%; p <0.01; Effect size(d)=1.12) and the SVC
group (74.7(9.6)% vs 82.9(6.8)%; p <0.01; Effect size
(d)=0.96).
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Examining the correlation between level of education and
immediate post-intervention knowledge assessment scores
demonstrated a significant moderate positive correlation for
participants in the DEP+SVC group (tho=0.58; p <0.01;
Table 3). Similarly, a significant weak positive correlation
was demonstrated for level of education and delayed post-
intervention knowledge assessment scores for participants in
the DEP+SVC group (tho=0.49; p=0.02; Table 3).

Self-reported level of understanding of the LRYGB
operation

Self-reported level of understanding of the LRYGB opera-
tion at baseline and post-intervention was similar between
the groups (Table 2). There was a significant increase in
self-reported level of understanding of the LRYGB operation
from baseline to post-intervention in the DEP+SVC group
(70(17)% vs 90.0(0.6)%; p < 0.01; Effect size (d)=1.20) and
the SVC group (68(18)% vs 85.8(1.4)%; p <0.01; Effect size

(d)=1.03).

Time to obtain informed consent

The time required for the face-to-face encounter between
the bariatric surgeon and the participant was significantly

shorter in the DEP+SVC group as compared to the SVC
group with a Cohen’s d effect size of 1.92 (Table 2).

Satisfaction with the clinical encounter
The self-reported post-intervention satisfaction with the

clinical encounter was very high and similar between the
groups (Table 2).

Satisfaction with the DEP online module

Ninety-seven percent of participants in the intervention
group were satisfied with the online DEP module.

Discussion

We conducted a prospective single-centre non-blinded ran-
domized controlled trial to compare the effects of adding a
29-slide interactive, video-supplemented online digital edu-
cation platform (DEP) module to a standard verbal consent
(SVC) versus SVC alone. Completion of the online DEP
module in addition to the SVC resulted in greater proce-
dure-specific knowledge immediately after the consent
appointment with a moderate to large effect size (Cohen’s
d=0.72), and significantly shorter face-to-face time between
the bariatric surgeon and the participant (Cohen’s d=1.92),
with equivalent and very high patient satisfaction. The DEP
online module was seamlessly integrated into the flow of a
busy bariatric surgery clinic, and resulted in a significant
increase in knowledge from baseline to post-intervention
with a large effect size (Cohen’s d=1.23). Completion of
the DEP module along with the SVC resulted in a significant
increase in the self-reported level of understanding of the
LRYGB operation (Cohen’s d=1.20).

Completion of DEP module in addition to the SVC
resulted in greater knowledge of risks, benefits, alternatives
and expected outcomes of the LRYGB operation immedi-
ately post-consent discussion when compared to the SVC
alone. Similar results for a digital education platform were
reported in an Australian study using portable video media
for the procedure of ureteric stent insertion and cystoscopy
[7]. The DEP module in our study had a unique combination
of text, images and video, delivered in a visually appealing
and concise package. We believe that presenting the infor-
mation in this way supported a more engaged and dynamic
learning process. This was demonstrated by a 97% mean
satisfaction score for the module reported in our study. Fur-
thermore, our DEP module had several checkpoints, where
the study participant had to click a tickbox confirming they
have understood the information that was presented to them.
These checkpoints were placed at each critical part of the
informed consent module (e.g. creation of gastrojejunostomy
anastomosis and the potential risk of an anastomotic leak).

Table 3 Correlation between
level of education, immediate

Pearson correlation
(n=51)

All study participants

Control (SVC)
(n=25)

Intervention (DEP+SVC)
(n=26)

and delayed post-intervention

knowledge assessment scores Level of education vs

immediate post-inter-
vention assessment

Level of education vs

delayed post-interven-
tion assessment

Rho=0.23; p=0.11

Rho=0.23; p=0.10

Rho=-0.10; p=0.62  Rho=0.58; p<0.01%

Rho=-0.23; p=0.27 Rho=0.49; p=0.01*

Correlation coefficients reported as 2-tailed Pearson (rho)

SVC standard verbal consent, DEP digital education platform module

*Statistical significance
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The result of the higher score on the post-intervention
procedure-specific knowledge assessment with a smaller
standard deviation, and a moderate to large effect size for
the DEP intervention highlights the benefits of learning by
means of an interactive digital media, as compared to the tra-
ditional didactic verbal consent process. Our result is likely
a reflection of the passive role that patients often play in the
traditional verbal consent, whereby they passively listen to
the surgeon describing a procedure and its risks, often rid-
dled with medical jargon. It is important to emphasize that
bariatric surgeons in our study did their best and spent an
average of 12.5 min explaining the risks, benefits, alterna-
tives and expected outcomes of the LRYGB operation to
participants randomized to the SVC group. They used a
standardized consent template to ensure all relevant informa-
tion was discussed and to decrease possible surgeon-related
confounding. Indeed, within-group significant increase in
procedure-specific knowledge for participants in the SVC
group confirms appropriate delivery of information to the
study participants; however, participants who completed the
DEP module still had significantly higher post-intervention
procedure-specific knowledge. This highlights an impor-
tant strength of the DEP module—patients can progress
through relevant information at their own pace, with pictures
and videos emphasizing the most salient teaching points.
Because participants were allowed to progress at their own
pace, the face-to-face time spent between the surgeon and
the study participant to obtain informed consent was sig-
nificantly shorter in the DEP+SVC group compared to the
SVC group. Nearly 7 min of face-to-face time were saved
per clinical encounter in the DEP+SVC group, which can
translate into a substantial increase in the overall efficiency
of a busy bariatric surgery clinic, potentially allowing the
surgeon to see a greater number of patients per day. This,
in turn, can reduce wait times between referral and consul-
tation, and improve access to care. Importantly, patients’
satisfaction with the clinical encounter in the DEP+SVC
group remained very high despite spending less face-to-face
time with the surgeon.

Delayed post-intervention assessment of procedure-specific
knowledge at 4—6 weeks did not show a significant decrease in
knowledge within the DEP+SVC group, suggesting retention
of acquired knowledge over time. Interestingly, there was a
significant increase in procedure-specific knowledge between
immediate and delayed assessment for participants in the SVC
group. This could have been because participants in the SVC
group decided to engage in additional independent research
following their immediate post-intervention assessment; how-
ever, we were not able to capture this information in our study.
This is an area that warrants further research as it could sug-
gest a barrier to knowledge acquisition at the time of consent
discussion for participants in the SVC group as perhaps they
did not want to ask additional questions or admit that they did

not fully understand. The DEP module can address some of
these barriers.

In future studies we plan to develop additional DEP mod-
ules for other bariatric and general surgery operations, includ-
ing operations performed in an emergency setting when there
may be limited time for a comprehensive discussion of risks
and benefits. The effectiveness of these modules should be
established using a similar methodology to the current study.
As our results demonstrate, the use of the digital education
platform has clear benefits for the patients, who are more likely
to be adequately informed about their procedure and be very
satisfied with the consent process. We are also hopeful that our
results will be replicated across different patient populations
and other surgical specialties.

Our study has several limitations. First, we were not able
to blind the bariatric surgeon or the patient to the group ran-
domization given the requirement for the surgeon to know
when to ask the patient to view the DEP module and when to
proceed with a standard verbal consent. Our finding of signifi-
cant within-group increase in knowledge from baseline to post-
intervention assessment for participants in the SVC group, and
an average of 12.5 min spent on a comprehensive discussion of
the LRYGB operation in that group minimizes the likelihood
of biased delivery of information between the surgeon and the
patient. Second, our results should not be generalized to other
procedures or to other settings, such as emergency surgery.
The relatively high baseline procedure-specific knowledge for
participants in our study could be attributed to most of our
patients having at least a high school level of education, most
completing a mandatory “pre-surgical” class prior to their con-
sent appointment, and most doing some research on the risk
and benefits of the LRYGB operation prior to coming to see
the bariatric surgeon for the consent appointment. We would
not expect to see such a high baseline level of procedure-
specific knowledge for operations that are performed without
a multidisciplinary assessment or in an emergency setting.
Third, we excluded participants who could not read English.
Future studies can consider narrated online module for patients
who cannot read and translated modules for patients who do
not speak or understand English. In fact, translating these mod-
ules to other languages would allow us to better serve a diverse
and multicultural patient population. There remains significant
untapped potential in harnessing digital education modules to
address the wide breadth of surgical procedures as well as the
diverse patient population that comprise the modern surgical
practice.

Conclusions
Addition of an interactive, video-supplemented online

digital education module to standard verbal consent for a
laparoscopic Roux-en-Y gastric bypass operation resulted in
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greater comprehension of the procedure-specific information
and substantial time savings for the bariatric surgeon without
compromise to patient satisfaction or surgeon—patient rela-
tionship. Implementation of this module in bariatric surgery
clinics is expected to result in higher efficiency, improved
patient flow and reduced wait times to see a bariatric surgeon
for consultation.
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