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Abstract.
BACKGROUND: The treatment for patients with muscle-invasive bladder cancer includes neoadjuvant chemotherapy fol-
lowed by radical cystectomy. The American Urological Association guidelines stress the optimization of patient performance
status in the perioperative setting. Therefore, implementation of nutrition education is critical for the multi-disciplinary care
of this vulnerable patient population and wide distribution of information is critical.
OBJECTIVE: The goal of our study was to create a nutrition-based video education series for patients undergoing chemother-
apy and radical cystectomy for bladder cancer.
METHODS: Scripts for the videos were developed through an iterative process by experts in nutrition, urology, and com-
munication. Providers and patient advocates were recruited to perform semi-structured interviews and surveys for additional
feedback. Performer facial emotion recognition (Noldus™) was used to assess displayed emotion by the presenters. Mangold
VisionPlayer software was used for participant eye movement tracking of the video content. A knowledge survey was created,
and Item Content Validity Index (I-CVI) was calculated with a nutrition expert advisory board. Participants were recruited
for cognitive interviewing to understand the mental processes and interpretations while answering questions.
RESULTS: The video series is available to the public on the Bladder Cancer Advocate Network (BCAN) website at the
following URL: https://bcan.org/facing-bladder-cancer/nutrition-bladder-cancer/eating-healthy-bladder-cancer/. Cinematic
filming methods, (smaller depth of field, lighting, and camera movement) enhanced message delivery along with music and
text on screen to anchor important concepts.
CONCLUSIONS: This study can be a framework for the development of a patient education video library accessible through
electronic medical records, health care applications, and patient advocacy websites.
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INTRODUCTION

In the United States, there will be an estimated
81,180 cases of bladder cancer in 2022 [1]. Treatment
for muscle invasive bladder cancer often includes
chemotherapy followed by radical cystectomy (RC)
[2]. Malnourished patients undergoing this surgery
have a 3-fold increased risk of mortality within 90
days and a 20% worse survival rate at 3 years [3, 4].
In addition, chemotherapy can lead to dysgeusia in
this patient population; notably up to 73% of patients
receiving cisplatin/carboplatin-based chemotherapy
will have changes in taste and smell [5]. Gastrointesti-
nal disturbances such as diarrhea and constipation are
also common with both chemotherapy and surgery
and can lead to inadequate nutrient intake and mal-
absorption [6]. Because few studies have investigated
methods for meeting the nutrition needs of muscle-
invasive bladder cancer patients, strategies are needed
for patients and providers to minimize the detrimental
impacts of cancer treatments on nutritional status.

Per the American Urological Association guide-
lines on the treatment of non-metastatic muscle-
invasive bladder cancer to optimize patient per-
formance status in the perioperative setting, our
objective was to develop an evidence-based, nutrition
focused education video series for patients undergo-
ing RC, with or without chemotherapy. We outlined
the methodology for the development of a nutrition
education curriculum which through collaboration
with experts in bladder cancer, oncologic nutrition,
nutrition literacy, strategic communications, bladder
cancer patients and caregivers.

METHODS

This non-randomized study was conducted at
the Urology Clinic of the University of Kansas
Health System where participants and caregivers
were recruited. The study protocol was approved with
expedited review by the Institutional Review Board
of the University of Kansas Medical Center (IRB#
00142651). All study participants provided written
informed consent. All data were collected between
June 2018 to August 2021.

Video series

A nutrition education video series was created by
the Nutrition Shared Resource of the University of
Kansas Cancer Center. The content of the videos
was designed to educate and empower patients to uti-

lize nutrition to prepare for or recover from a radical
cystectomy specifically by addressing perioperative
nutritional needs and common problems reported in
this patient population. The series includes a total of
14 brief videos addressing 3 topics 1) high-protein
nutrition for preserving lean mass and fueling tissue
repair after surgery; 2) improving diet intake with
altered taste from chemotherapy; and 3) tips for man-
aging diarrhea and constipation. For each topic, 1-2
videos explained 1 key food-based strategy and each
additional video demonstrated food preparation of
recipes to support key strategies.

The scripts for the videos were developed through
an iterative process involving nutrition, cancer, urol-
ogy, and communication experts with additional
feedback from providers and patient advocates. The
scripts were written in plain language as evalu-
ated with the Center for Disease Control’s Clear
Communication Index [7]. The videos were filmed
using cinematic production strategies narrow depth
of field (DOF), camera movement, colorizing, etc.)
to increase appeal and help focus attention on the
information delivery and prevent information over-
load.

Five videos from the series, selected by the
research team, were then evaluated for relevance and
effectiveness using both qualitative and quantitative
methods. Patients and caregivers participating in the
pilot studies watched the videos (presented in random
order), after which semi-structured interviews were
conducted to get immediate feedback on content, uti-
lization and relevance. After each video, participants
were asked to complete a questionnaire assessing
perceived competency of the nutritionist, technical
qualities of the video (duration, pace, captions, etc.),
and perceived use of the information. At the end of the
study, a questionnaire collected demographic data;
relevance of the information was assessed using the
Personal Involvement Inventory [8]. To evaluate the
production design’s impact on visual engagement and
attention, eye-tracking data was collected from the
participants during presentation of the videos, using
an on-site portable system that consists of a Windows
PC laptop computer running Mangold VisionPlayer
software which displays the video while tracking eye
movement through an infrared (IR) camera mounted
under the monitor. Four videos were selected for
this research component because of their variety and
relevance to the overall content: 1) Dealing with con-
stipation, 2) Dealing with bad taste, 3) Cooking demo
– Egg muffins, and 4) Cooking demo – Chicken
broth.
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Knowledge questionnaire development

The research team compiled questions from pre-
vious research to assess effectiveness of the video
series for changing behavioral intention and nutri-
tion impact symptoms [8, 9]. Upon literature review,
however, a tool was not found to measure knowledge
obtained through nutrition education in the setting
of a radical cystectomy with or without chemother-
apy. Subsequently, the research team developed a
questionnaire to assess knowledge of bladder cancer
nutrition therapy. We drafted a series of 38 questions
(6–9 questions per topic) to measure knowledge of
key messages of the videos. The terminology within
the videos was also utilized within the questions to
foster increased understanding.

The knowledge survey was then assessed by an
advisory board (n = 3) with each question analyzed
for relevance to content domain, clarity, and reading
difficulty [10, 11]. Experts were recruited through
known contacts of the research team who are pub-
lished oncology nutrition experts. An Item Content
Validity Index (I-CVI) was then calculated for each
question. The I-CVI was calculated with the fol-
lowing steps: 1) Experts ranked items on a 4-point
scale ranging from 1–4 with ‘4’ being the most rel-
evant, 2) ‘1–2’ rankings were assigned a score of
‘0’ = ’not relevant’, and ‘3–4’ rankings were assigned
a score of ‘1’ = ‘relevant’. A total Scale Content
Validity measure is calculated by averaging the I-
CVIs for each question. Acceptable S-CVI was set
at ≥0.80. Experts then provided direct comments
to address clarity and reading difficulty. Ques-
tions were then adjusted accordingly to feedback
provided.

To further refine the knowledge questionnaire, RC
patients (pre-cystectomy or post-cystectomy) and/or
caregivers were recruited to participate in cognitive
interviewing. Cognitive interviewing allowed us to
understand the mental processes and interpretations
participants make as they answer questions [12]. This
process allowed the research team to identify prob-
lems with questions such as interpretation, decision,
processes, response selection, instruction, and orga-
nization.

Interviews were digitally recorded and transcribed
verbatim. Transcripts were analyzed using constant
comparative methods and data triangulation to ascer-
tain recurrent themes [13]. Two researchers trained in
qualitative methodology coded the transcripts sepa-
rately then met to discuss item revisions arising from
themes in responses.

RESULTS

Video series

The video series is available to the pub-
lic on the Bladder Cancer Advocate Network
(BCAN) website at the following URL:
https://bcan.org/facing-bladder-cancer/nutrition-
bladder-cancer/eating-healthy-bladder-cancer/.

The research team developed the scripts for the
videos to address topics of interest to the target
audience, both educational content about nutritional
approaches to mitigating some of the treatment-
relates symptomatology, and demonstration videos
on the preparation of specific dishes. Members of
the research team participated in the recording of the
mediated content, and credentials were displayed on
screen to ascertain expertise with the topics. Cine-
matic filming methods, which included smaller depth
of field, dedicated lighting, and camera movement
were used to enhance message delivery. Music was
added to complement the narrative, text on screen
anchored the most important concepts, and captions
were provided in addition to the audio track. The
videos were pretested for engagement using gaze
tracking, in combination with self-reported metrics
on perception of the competence of the nutritionist
(four items, 5-point semantic differential scale), tech-
nical qualities of the video (seven items, 7-item Likert
scale), and information presented (seven items, 7-
item Likert scale). Gaze tracking (Mangold Vision™)
allowed the researchers to estimate attention to the
content, as well as how the different elements in the
video enhance or distract from the message. Mobile
eye tracking station was being set up for gaze tracking
every time the recruitment of a patient was confirmed.
All questionnaires were completed on paper.

Unfortunately, recruitment was marred by signif-
icant attrition in the first two months, and then the
COVID-19 pandemic put a complete stop to data col-
lection. Anecdotal data from the two participants that
completed the study shows a high level of engage-
ment with the videos and appreciation of the content
and the presenters. Gaze tracking shows that the
production and editing strategies were successful in
ensuring that the attention to the video content was
in sync with the narrative, and that there were no
distractors. An example of gaze tracking analysis is
presented in Fig. 1.

In addition to gaze tracking, facial emotion recog-
nition (Noldus™) was used to assess displayed
emotion by the presenters, to ensure that all presen-

https://bcan.org/facing-bladder-cancer/nutrition-bladder-cancer/eating-healthy-bladder-cancer/
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Fig. 1. Gaze analysis using Mangold Vision™.

ters convey similar emotions. An example of facial
emotion recognition analysis is presented in Fig. 2.

Knowledge questionnaire

The three content experts evaluated each item of
the knowledge questionnaire. For all domains dis-
cussed, the, the total S-CVI was 0.98, meeting the
target set a priori. Individual domain S-CVIs result-
ing from reviewer comments are provided in Table 1.
Based upon reviewer feedback, one item was deleted,
one item was added, and 8 modifications to items
were made to question or answer option wording.

Twelve participants in cognitive interviews were
68.5 ± 9.38 years old, Caucasian (10/12), completed
at least some college (11/12), and half were male
(6/12). More participants (5/12) reported annual
household income ≥$75,000 than other income cat-
egories, and no participants reported utilizing public
assistance food programs. Participant status was self-
reported and included: 1) caregiver, n = 2; 2) patient
post-cystectomy, n = 3; 3) patient pre-cystectomy,
n = 4; and 4) patient post-chemotherapy and cystec-
tomy, n = 3.

Cognitive interviewing revealed several themes
with respect to terminology, nutrition content, and
familiarity of food items resulting in changes to 6
questions and 8 answer options. Individual comments
from participants are provided in Supplementary
Table.

DISCUSSION

In this study, we engaged bladder cancer nutrition
experts, patients, and caregivers to develop a blad-
der cancer-focused nutrition education video series
and corresponding knowledge assessment. The need
for nutrition education among bladder cancer patients
has been well-established. A series of short in length
educational videos has previously proven effective
as a means to positively impact dietary behaviors
[14]. Our study further outlines an iterative pro-
cess for the development of patient-center materials
and improvement of educational tools promoting
increased audience engagement and understanding.
Others have used similar strategies to develop patient-
centered materials with benefits to cancer patient care
[15–18].
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Fig. 2. Facial emotion analysis using Noldus™ Face Reader.

Table 1
Summary of results of content expert review (n = 3)

Questionnaire Domain S-CVI S-CVI (after Resulting Changes
deletion of items)

High Protein Nutrition 1.0 1.0 1 question deleted, 1
question added, 3
questions modified

GI Distress 0.97 0.97 3 questions modified, 1
answer modified

Dysgeusia 1.0 1.0 1 question modified

While the efficacy of patient-centered materials
have been heavily examined, assessment of under-
standing of educational content is often overlooked.
Prior research has utilized both expert review and
cognitive interviews to assess content validity and
reliability of questionnaires [19–22]. To our knowl-
edge, no studies have utilized this method to design
a questionnaire to directly assess the effectiveness of
a nutrition education curriculum for cancer patients.
We have created a valid and reliable assessment of
which results of the questionnaire will be evaluated
in future studies. Our study provides the framework to
discern knowledge gained from educational materi-
als. The ability to assess knowledge gained can guide
nutrition professionals to tailor their educational mes-
sage toward improved dietary behaviors [23].

Limitations

A major limitation of this study is the small sample
size largely due to challenges resulting from COVID-
19. In addition, the knowledge questionnaire has yet
to be integrated on the BCAN website preventing
efficacy testing.

Practice implications

The further implication of this methodology is the
development of an extensive library of patient edu-
cation videos accessible through electronic medical
records, health care applications, and patient advo-
cacy websites with corresponding tools to assess
knowledge gain and allow for continual improve-
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ment. However, further research is warranted to
determine if the video series improves knowledge
of nutrition therapy for impact symptoms, enactment
of recommended behavioral strategies, and manage-
ment of impact symptoms in bladder cancer patients.
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