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ABSTRACT

Introduction: Preoperative education helps patients feel less anxious and improve self-care
while decreasing hospitalization time and demand for postoperative analgesia. Health literacy,
culture and language play vital roles in patients’ understanding of health issues and may
influence treatment outcomes. Obstacles are more evident in low and middle income
countries (LMICs), where inadequate patient education levels are higher and hospital
resources lower. Methodology: This is a prospective pilot study assessing the feasibility of
online preoperative multimedia animations as guides for surgical patients in an LMIC.
Patients admitted to a public hospital in Brazil for acute cholecystitis or appendicitis were
included. Feasibility was represented by acceptability rate and ease of integration with
department protocols. Results: Thirty-four patients were included in the study. Twenty-six
patients concluded the intervention (feasibility rate of 76.5%). Demographic factors seemed
to affect results, indicated by higher acceptability from those with lower education levels,
from younger patients and from women. No issues were reported regarding integration to
local protocols. Discussion: Few studies have evaluated use of multimedia resources for
preoperative patients. No studies assessed the use of animations and none analyzed digital
patient education resources in an LMIC. This study demonstrated that the use of animations
for patient education in LMICs is feasible. A step-based protocol approach is proposed by
this study to aid the implementation of patient education digital interventions. Conclusion:
The implementation of this tool is feasible and presents patients with easier access to
appropriate and engaging information, allowing better surgical preparation and recovery. It
can be offered online, allowing it to be sustainable while creating the foundations for a

modern patient education culture in LMICs.
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ABSTRAIT (French version)

Introduction: L'éducation préopératoire aide les patients a se sentir moins anxieux et a
améliorer leurs autosoins tout en réduisant le temps d'hospitalisation et la demande
d'analgésie postopératoire. La littératie en matiere de santé, la culture et la langue jouent un
role essentiel dans la compréhension des problémes de santé par les patients et peuvent
influencer les résultats du traitement. Les obstacles sont plus évidents dans les pays a revenu
faible et intermédiaire (PRFI), ou les niveaux d'éducation insuffisants des patients sont plus
¢levés et les ressources hospitalieres plus faibles. Méthodologie: Ceci est une étude pilote
prospective évaluant la faisabilité des animations multimédias préopératoires en ligne comme
guides pour les patients chirurgicaux dans un PRFI. Les patients admis dans un hopital public
au Brésil pour appendicite ou cholécystite aigu€ ont été inclus. La faisabilité était représentée
par le taux d'acceptabilité et la facilité d'intégration avec les protocoles du département.
Résultats: Trente-quatre patients ont été inclus dans 1'étude. Vingt-six patients ont conclu
l'intervention (taux de faisabilit¢ de 76,5%). Les facteurs démographiques semblaient influer
sur les résultats, indiqués par une acceptabilité plus élevée de la part des personnes moins
scolarisées, des patients plus jeunes et des femmes. Aucun probléme n'a été signalé
concernant l'intégration aux protocoles locaux. Discussion: Peu d'é¢tudes ont évalué
l'utilisation des ressources multimédias pour les patients préopératoires. Aucune €étude n'a
évalué l'utilisation des animations et aucune n'a analysé les ressources digitaux d'éducation
des patients dans un PRFI. Cette étude a démontré que l'utilisation d'animations pour
I'éducation des patients dans les PRFI est faisable. Une approche de protocole par étapes est
proposée par cette étude pour faciliter la mise en ceuvre d'interventions digitaux d'éducation
des patients. Conclusion: La mise en ceuvre de cet outil est faisable et offre aux patients un
acces plus facile a des informations appropriées et engageantes, permettant une meilleure
préparation chirurgicale et une meilleure récupération. Il peut étre proposé en ligne, ce qui lui
permet d'€tre durable tout en créant les bases d'une culture moderne d'éducation des patients
dans les PRFL
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INTRODUCTION

As the world quickly entered into the Information and Digital age, the healthcare community
has been forced into a swift transition to a growing globalized healthcare reality. Essential
services are still offered locally, since fundamental aspects of health care must be delivered in
person. However, people are now able to access information and services in less time and
with no distance limitations by connecting to their phones. This is the new world reality and
healthcare has been slowly adapting its concepts to integrate functions into this new world era.
The growth of Digital Health as a specific field of study in healthcare has exponentially
advanced its range of influence in the world today, with undeniable implications to practices

and protocols worldwide.

Another area of study that has seen increasing importance in the last decades is Global
Health. As a field of great importance in academia and service delivery today, it has
highlighted to the healthcare community that health is a fundamental right for any human
being and must therefore be treated essentially as a global issue. Drawing from concepts such
as humanitarianism and collective health, the progress offered by this field of expertise in the

stride towards achieving equity in healthcare is undeniable.

Lastly, another area of study that has recently been receiving more considerable attention is
Patient Education. Unlike Global Health, it has not seen an ample acknowledgement
worldwide and its dissemination has been less structured. However, it has developed into a
crucial element that must be addressed in order to achieve greater universal access to

healthcare —therefore equity — and more effective service delivery.

This study attempts to address the importance of improving the education of patients in the
context of a globalized world in the digital era. It draws concepts from the three main areas of
study mentioned previously to offer an innovative solution for the healthcare community.

Patient Education

The development of patient education as a field of study and its foundation in scientific

research is relatively new, and although it is receiving increasing acknowledgement in
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medical literature, its effectiveness remains a challenge for every healthcare professional. (1)
While attention has indeed been given to the advancement of this field in the recent years, it
still lacks organized and strategic global efforts to move forward in a more impactful manner.
Notably, there has been much effort put into training healthcare professionals to deliver
improved health education with technical capabilities. (2) Through education, professionals
are trained to offer help for patients to gain independence, enhancing behavioral change and
self-efficacy. (3) However, significantly fewer advancements have been made to allow
patients to develop their tools for a better health education, limiting the capabilities of
individuals to self-care, decision-making participation and overall comprehension of their

own condition. (1)

Difficulties such as health literacy, culture and language have been recognized in the medical
literature as significant elements in patient comprehension of health problems and may
influence treatment outcomes and follow-up. (4-6) Greater information distribution and
availability may empower patients to improve their health and this can be clearly enhanced
for target populations, such as individuals with hearing impairments, low literacy levels or
minority language speakers. (1,7) Effective tools to help healthcare professionals educate
patients are gradually being implemented. However, these tools show relevant limitations,
particularly to patients with barriers to traditional instructional methods, as is the case with
patients with low literacy levels. (8—-10) Inadequate health literacy can result in difficulty
following medical instructions, as well as higher morbidity and mortality rates. Patients with
inadequate health literacy are more likely to be hospitalized than those with adequate literacy
skills. (5,11,12) Additionally, these individuals are more likely to view their general health as
poor and even present lower physical and mental health indicators. (11,12) Health literacy
might thereby determine a variation of health quality in heterogeneous socioeconomic
scenarios, such as in low and middle income countries (LMICs) and may influence the

effectiveness of educational tools.

Although the challenge to appropriately educate and inform patients of their own conditions
is notable throughout all areas of healthcare, in surgical departments — notably in emergency
cases — this challenge is even greater. It is known that preoperative education helps patients to
experience less anxiety, prepare for healthcare consultations, take an active role in decision-

making process, increase self-efficacy, and support postoperative recovery activities. (13—19)
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Research has shown clinical benefits of enhancing preoperative information to patients,
which include decreased length of hospital admission, decreased demand for postoperative
analgesia and increased patient satisfaction. (4,8,10,15,20) A study of patients submitted to
laparoscopic cholecystectomy showed that preadmission education intervention helps reduce
postoperative pain levels and significantly increases patients' self-care capacity and
complication management. (21) Another study which offered patients with video information
sessions demonstrated positive impact on patients’ decision making and their diet and

exercise after heart surgery. (18)

The shift from postoperative in-hospital care to discharge and home self-care is also an
important aspect to consider, as the transition often does not meet the necessities of the
patients. (9,13) Pamphlets or handouts are often the only information that is given to patients,
sometimes accompanied by short verbal instructions. (22) However, patients often forget
what they were told and some have difficulty to comprehend the information contained in
these leaflets. (23) Furthermore, the continued physical and psychological effects of surgery
at home is not taken into consideration, as postoperative patients may still be in pain or too

weak to focus, while caregivers may feel overwhelmed. (9)

Despite the evidence that the current state of patient guidance and education is inadequate,
there are still many facilities with no formal policy or program for preoperative education.
(20) Healthcare professionals — notably, nurses — have found difficulties to implement an
effective formal preoperative teaching protocol that is accomplishable promptly. (24)
Currently, it is not even clear for healthcare professionals what are the most effective
methods or settings, nor when is the optimal time to deliver such important preoperative
information to guide patients in postoperative recovery. (14,19,21) Alongside that uncertainty,
the use of new technologies for patient education is often dismissed due to limited resources
and could explain why multimedia tools have not been popularized for healthcare
professionals worldwide despite its easy access. (14) This is even harder to establish when
considering the reality of healthcare in LMICs, where inadequate patient health literacy levels
are contextually expected to be higher and hospital resources lower. There remains a need for
rigorous research that identifies the best timing and method of delivering preoperative patient

information to maximize the positive effects on surgical patients. (25)

10
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Even when efforts are applied directly for effective communication, patients and their
families still have great difficulty retaining important medical information during their
clinical visits. Patient understanding is often inferred, but formal checking is seldom the case.
(22) It has been shown that patients may forget up to 80% of healthcare information
discussed during clinic visits, and almost half of the information remembered is recalled
incorrectly. (9,26) Studies show that patients understand medical information better when
spoken to slowly, simple words are used, and a restricted amount of information is presented.
(11) The use of pictures has also been shown to bring benefits to patients and improve
communication, with increased benefits for those with low literacy skills. (27) It remains a
challenge to develop educational tools that are linguistically appropriate for diverse patient
populations. (8) To improve comprehension and compliance, using patient education material
at a sixth-grade or lower reading level, preferably including pictures and illustrations, might

reach the optimal number of patients. (11)

Multimedia-based education may be an effective solution for patients of all ages. The use of
audiovisual multimedia tools can enhance learning which may consequently lead to an
improvement in treatment outcomes. (4,7,16) In general, information acquisition and
processing for patients is best performed through visual and auditory channels, where a
balance between the two without overloading either has been shown to result in the most
meaningful learning. (22,28) For instance, Dallimore et al. showed that patients who received
education via an iPad presented significantly higher satisfaction scores than those who
received a paper booklet. (4) To that end, the use of visual instructions through animated
multimedia guides could be considered a compelling tool that may help overcome challenges

in patient education. (14)

Digital Health

After a great number of digital health tools surged in the late 1990s and early 2000s, the need
for a more integrated approach to the development of technologies focused on the
dissemination of health information and communication to service delivery and patient care
was identified as necessary. (29) The use of information and communications technology in

support of health and health-related fields had been frequently defined by the term digital

11
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health and was recently enforced by the World Health Organization (WHO) in its 2019
guideline for digital interventions in healthcare. (7) It has been frequently highlighted that
digital health may serve as a significant intervention to advance universal health coverage
(UHC) around the world. The relevance this issue has gathered in the present days has been a
frequent focal point for global healthcare innovations. However, while it is recognized that
digital health may play an essential role in the future of healthcare, one of the most impactful
aspects that restrict investments in this field is the inevitable conclusion that it may divert
resources from other essential, non-digital aspects of healthcare. (7) This is a graver matter
for LMICs that face various financial difficulties and must prioritize resources, limiting their

ability to adopt innovations. (30)

An array of digital health interventions to address patient needs have been developed recently,
including SMS text reminders, online counselling, test results delivery and scheduling, to
name a few. (7,31,32) Some innovations — albeit in smaller numbers — have even come from
LMICs, including telemedicine networks in Bangladesh, e-pharmacies in Malaysia, electronic
medical records for HIV/AIDS in Kenya and web-based communication tools for maternal
health in Peru. (33) These digital services targeted integration to healthcare systems in order
to increase efficiency in use of resources, avoiding fragmentation of information and
increasing sharing capabilities for improved decision-making. (29) This resulted in the
development of many national and regional policies for digital health interventions, however,

this was not done strategically to improve global efforts in a unified manner. (29)

Many studies have investigated different aspects of these digital health interventions for
clinical purposes. Fewer studies have been done to analyze the application of such tools for
preoperative patients, and their reports expressed mainly positive results for the application of
various multimedia tools in elective surgery scenarios. (22) However, no studies analyzing
the feasibility of freely accessible online preoperative animations were identified. Likewise,
no publications were found about preoperative multimedia guides for populations in LMICs

or about patients in urgent surgery scenarios.

Studies have identified that patients express positive impressions of digital health

interventions. These technologies may improve guidance and access to information and

12
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improvement in knowledge, as well as provide reassurance and motivation by offering a
sense of direction and safety. (7,23) Additionally, independence and self-care may be
enhanced by providing individual empowerment to patients. (7) The potential benefits from
using multimedia-based educational tools to improve healthcare has been acknowledged in
the literature. However, these tools are not always accepted by patients for reasons that
include poor device usability, insufficient usage orientation, lack of computer skills and low
self-efficacy. (7,34,35) Additionally, healthcare professionals are often also reluctant in
accepting to implement preoperative multimedia education. Some view digital health
interventions as inefficient because they do not equate to a real reduction in workload and

may even result in an increase if traditional practices are maintained concomitantly. (7)

By recognizing a need to address the issue of preoperative patient education from a digital
health lens and a global perspective, this study aims to assess the feasibility of applying a
standardized preoperative multimedia guide for patients in a middle income country, where
the context itself may serve as a limitation for the implementation of innovations. A novel
solution that may address this matter is the creation of animation videos to deliver patient
education. Studies examining patient information retention have concluded that spoken
animation is best adapted to communicate complex medical information to all patients with

an increased benefit to those of low literacy level. (9,30,36)

Using the web to deliver these animations might assist to an even greater extent, since it
allows patients to be able to refer back to information, review repeatedly and have a tangible
product. (9) By offering evidence-based medical information in an online multimedia guide,
it is possible to display an overview of their disease, treatment options, surgical procedures
and recovery. Therefore, online multimedia animations may be an effective innovation in this
context and may offer a holistic educational experience to the patients in a preoperative status,

as well as for postoperative recovery.

Global Health

Global Health has been defined in several ways, but it generally “implies a global perspective

on public health problems”. (37) Its focus is on the public good and health equity in a global

13
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perspective, with a scientific approach and multilevel interventions. (38) While Global Health
is still often perceived as international aid and interventions flowing from wealthier countries
to LMICs, this perspective has grown into great discredit as the implications of living in a
globalized world have become clear. (38) This is very evident in the intersection between
Global and Digital Health since the influence of socioeconomic factors in the digital world
has less impact. The influential capacity of a nation in the era of the internet has dramatically
increased and brought closer together links in global health in an increasingly interdependent
world. (37) Technology can serve to empower people even in lower resources settings, and
don’t necessarily represent an increase in expenditure; to the contrary, it may represent an
overall reduction in spending for local governments. Global health programs have been

seizing this concept to promote equity and universal health coverage.

The impact of a well-educated patient population as a mechanism of empowerment has been
previously described, but it is relevant to point out the importance of education from a global
health perspective. There is a powerful connection between health and education in LMICs,
and appropriate health behaviors are important determinants of health. (37) However, as
nations are forced to prioritize healthcare investments, a dismissal of health education
programs is frequently observed in LMICs, where low resources determine the services
offered to their population. A malicious cycle is created when less investment in patient
education as a socioeconomic determinant of health leads to a decline in healthcare quality,
which in turn negatively affects the socioeconomic status of individuals. Therefore, it is
important to approach patient education as an essential part of public health with global
impact potential, as it addresses issues of equity, inequality and health disparities. (37) These
are essential factors in Global Health and should be studied as a driver for strengthening

healthcare delivery in LMICs.

In modern times, health systems and delivery of care across all countries have also been
challenged by the epidemiological and demographic transition faced by the world in the last
decades. Wealthy nations have developed means to overcome these demands, and the
potential use of digital technologies has been explored by several countries, while innovative
approaches to eliminate the geographic and financial barriers to health are being pursued.

(29,39) Nonetheless, in LMICs, healthcare systems continue to face considerable challenges

14
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in providing high-quality, affordable and universally accessible care even with the

technological advancements available today. (39)

Some international organizations such as the WHO have incentivized global efforts to use
digital tools to strengthen healthcare systems. Since then, a plethora of countries — including
many LMICs — have worked on the development of their policies for digital health programs.
(29) Many digital solutions for healthcare have appeared in various LMICs, including
Ethiopia, Kenya and Nigeria, where the presence of mobile devices grew significantly and
allowed its use in healthcare systems. (40) Despite the increased interest, digital health is still
relatively incipient in LMICs as few programs presented scaled-up, long-term
implementation and have typically been fragmented and uncoordinated. (39,40)
Notwithstanding the growth in efforts to advance digital health globally, computer-based
patient education is still primarily applied mainly for the English-speaking world. (41)
Sustainable national programs to support global actions in digital health are still lacking and

no international encouragement strategies are observed. (29)

There is an expectation that Digital Health may offer cost-effective solutions to improve
health outcomes and access to health information in LMICs. (37) Digital health platforms
present the capability of reaching people wherever they are — namely, it is not limited to the
boundaries of healthcare institutions — creating effective coverage for underserved
populations. (40) This approach can create valuable programs and interventions to support
healthcare professionals and disseminate health education information, especially in countries
that face a limited number of human and physical resources. (32) For example, in LMICs,
programs in areas related to maternal and neonatal health, HIV/ AIDS and primary care have
been adopted with the use of mobile devices and have shown great potential. (32,39)
Nevertheless, investments are still limited, and research focused on bringing light to the
potential adoption of digital tools for global use are still scarce. To date, the literature on
digital health in LMICs has been limited mainly to descriptive studies about the
implementation of technologies in healthcare delivery or policy recommendations. In contrast,
few global assessments of the current world landscape of these programs have been

accomplished. (39)

15
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This study

The literature review of these three areas demonstrated the importance of studying and
advancing on the topic of patient education while bringing into the discussion innovative
digital concepts that may offer solutions for worldwide innovations and advancements.
Digital information accessible with personal devices has become commonplace, leading
patients to obtain health information independently and away from the traditional physician—

patient interaction. (1)

Amidst the plethora of information and misinformation available via the internet for patients
today, a centralized and web-based health education platform has the potential to create a
more educated global patient population, with standardized and verified information delivery.
The expansion of the span of digital health interventions as educational tools for LMICs may
represent a significant path for improvement in the healthcare of populations with limited

resources. (7,31)

By taking into account these concepts, this research was created to determine the potential of
innovation as a disseminator of patient education in a global level. This study serves to assess
the feasibility of applying a new long-term patient education tool in a middle-income country
with a patient population from a public hospital. This tool presents patients with trustworthy
and standardized access to information, utilizing a sustainable online platform offering
content based on established medical literature, adapted to local guidelines and demands,

presented in a simple and engaging multimedia animation in the patient’s native language.

RESEARCH QUESTION

How feasible is the introduction of a preoperative animated multimedia guide for urgent

abdominal surgeries in Brazil?

16
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HYPOTHESIS

The application of preoperative multimedia animation as preoperative guides for urgent

surgical procedures in a middle-income country is feasible.

OBJECTIVE

Assess feasibility of the application of preoperative multimedia animation guides for
preoperative patients undergoing urgent surgical procedures in public hospitals in a middle-

income country.

METHODOLOGY

Study design

This is a quantitative and qualitative prospective pilot study to assess the feasibility of the
creation and preoperative application of disease-specific animated multimedia guides for
patients in public hospitals in Brazil. To assess the feasibility of a randomized controlled trial
for the introduction of this intervention in the context of a LIMC, this pilot study was
designed to answer questions about the rate of subject retention and acceptability of this tool

in a middle-income country.

For this study, acceptability was defined as usage and adoption, as well as willingness to use
the technology. Therefore, feasibility was calculated by the completion rate, which represents
the percentage of patients that participated in the study (number of patients in study / total
number of surgeries). (42) The intervention can be considered feasible if no major integration
issues are reported by the local staff and if more than 50% of the patients are compliant with
all steps of the study. An assessment regarding ease of integration to local protocols through
individual interviews was also taken into consideration for this analysis as an aspect of the
healthcare professional’s willingness to use the technology. The analysis of this pilot study is

mainly descriptive, and any results from a possible hypothesis tests were treated as
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preliminary, (43) since the main objective was to assess the feasibility of the application of
this tool in a specific environment. Other aspects of the implementation process that could

emerge during the study were also taken into consideration for descriptive analysis purposes.

Participants

This study was carried out through a collaboration between the Centre for Global Surgery of
McGill University Health Centre and the Discipline of General Surgery and Trauma of the
Department of Surgery at Faculty of Medicine of the University of Sdo Paulo (USP) in Brazil.
The Central Institute of USP’s hospital complex houses over 900 beds and receives all urgent
general surgery cases at that hospital complex. The Emergency Surgery Service at USP’s
Central Institute admits approximately 10-20 acute cholecystitis and 5-10 acute appendicitis
per month. All cases of cholecystitis and appendicitis are admitted by the general surgery
team. All patients with inclusion criteria for this study were approached by residents and
fellows of the hospital’s General Surgery and Trauma Department, who introduced the study

to the patients and explained about their participation.

Sample size for this feasibility study was 30 patients, as suggested by Lancaster et al. for a
pilot study. (43) The inclusion criteria for this study was all patients above 18 years of age,
independent of gender or educational levels, admitted to a public hospital in Brazil for acute
appendicitis or acute cholecystitis and who would undergo the urgent surgical treatment
before discharge. Excluded patients were those who were discharged from the hospital before
the surgery occurred, as well as any patient who presented any severe clinical conditions
requiring hospitalization in the Intensive Care Unit. Patients were also excluded if presented
with any comorbidity that determined a relevant degree of cognitive or audiovisual deficit,
such as patients with severe mental or psychiatric illness, advanced Alzheimer's disease,
cognitive sequelae of stroke, blindness or deafness. Patients with mild deficits that do not
impair the person’s ability to watch a video were not excluded. These exclusion criteria of
comorbidity were necessary in order to limit the confounding factors in the feasibility
analysis as these patients may have presented intrinsic difficulties that run outside the context
of the applicability of this intervention and could direct the results into aspects that do not

assist in answering the research question.
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Materials

The multimedia animations were created for two common urgent abdominal surgical
procedures: appendicectomy and cholecystectomy. These videos were universally available
without user-fees, accessed via the web. The language used in the animations was prepared in
order to avoid use of offensive or discriminatory vocabulary. Every image in the animation
was reviewed to maintain the entire production appropriate for all ages. Content and language
utilized were based exclusively on up-to-date medical literature with limited jargon use. All
content was presented in the local language and animations included closed caption
preference. To increase information understanding, the animations were created at a grade 6

level of comprehension and the audio was spoken slowly and clearly.

The preparation of the content for the animations unfolded through a collaboration between
the main researchers and the local professionals in order to adapt all information to the
department’s protocols. The content was reviewed by medical experts to produce an
evidence-based approach to the information, while maintaining the didactical aspect and
visual essentialities of the animations. The animations were created through a partnership
between the Centre for Global Surgery at McGill University and a Canadian company named
Precare, Inc. As a company with experience in the development of health-related animations,
this cooperation was crucial to the translation of the medical content into an animated video

adequate for patient viewing under these circumstances.

In order to offer participants with a completely virtual intervention experience, a website was
created to serve as the online platform for the study. This page contained the following
resources available for the participants:

(1.) A section consisting of an introduction to the study;

(2.) A registration page for access to the individualized videos;

(3.) An area for visualization of the video;

(4.) An integrated system of data collection and anonymous archive;

(5.) An anonymous contact section.

The platform was developed in partnership with Computadores e Sistemas, Ltda. This

Brazilian company has experience with the development of online platforms and offered
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services to contribute with the project of a virtual patient education intervention. The
platform is available for free access at https://anima.med.br/. A version completely translated
to English is available at https://en.anima.med.br/. Images of the online platform can be

found in Appendix 1.

Procedures

Patients were contacted by a member of the surgical team who explained the patient’s
condition and indication for surgery. The patient was then informed about the study and
freely offered consent, which could be done in the online platform. Afterwards, patients were
guided to beginning of the preoperative guide. Appendix 2 shows the suggested approach for
the initial contact with the patient to introduce this research. Appendix 3 shows a flow chart

for the stages of the application protocol.

Participation in this study was completely voluntary and participants had the absolute right to
withdraw from the study at any stage if they wished to do so. Informed Consent Forms were
applied for every patient that chose to participate in the study, and individuals were enrolled
in the study on the basis of informed consent, which was obtained from participants before
any intervention. Informed Consent Form used for all participants and translated to the local
language is shown in Appendix 4. Subject anonymity was preserved at all times, and patient
information remained confidential as access to the database was reserved exclusively to the

main investigator, who did not participate in the surgical care of the patient.

Following the agreement to informed consent, patients were offered a tablet device by the
department to access the platform but were also allowed to use any personal electronic device
of their preference if they so desired. They were given the online platform website address
where they started the study. The initial page was composed of a registration to the platform,
where the patient would choose a random username for login that could be used in future
accesses. Additionally, they were asked about their disease (appendicitis or cholecystitis) and
baseline demographic information (date of birth, gender and educational level). Then, the
platform automatically directed patients to the next page, where they would watch the
animation. With the data collected from the registration, the platform showed disease-specific

animations and characters were personalized to the gender answered by the patient. After the
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video, patients would answer the questionnaire to assess the acceptability of the tool.
Subsequently, participants were automatically put into an anonymous secure online

repository, accessible only by the main researcher.

After the completion of all the steps of the study, the platform was finalized, and that access
was considered a feasible individual intervention. This step would be the mark of feasibility
as it divided the two groups of the study with those individuals who completed the entire
study — thereby representing acceptability of the intervention — and the group of the
individuals who did not complete the study and therefore were considered as not accepting of
the tool. Home access was offered to all participants who wanted to visualize the platform at
any moment. Post-operative access to the platform served to demonstrate the span to which
this tool may expand as a health education intervention. However, this data point was not
considered in the feasibility analysis, since the objective is to assess the in-hospital use of this

tool. Image 1 demonstrates all of the steps in the study to determine feasibility.

Image 1: Study Steps FeaSIblhty
A\ G
Diagnosis Anonymous
& Free Home/ — Online
Consent Access Data
\ Repository
V / A :

Deﬁaa:ge:::hic Disease-specific 5-item
Data ‘ Gend;r-;peci‘ﬁc Questionnaire
Collection Hiee

vy y y

This study was approved by the Research Ethics Boards (REB) in Canada and Brazil, as it
was based on a collaboration between universities of both countries and Certificates of
Ethical Approval were obtained prior to any intervention. There were no anticipated physical
risks to the participants by entering in this study. Study participants were not subjected to

harm in any way, and respect for their dignity was prioritized throughout the entire period of
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the study. The content was created to be suitable for all ages, cultures and beliefs so as to
limit to a minimum any psychological discomfort that could be caused by the animations. No

images that could bring any distress to the participants were depicted.

Instruments

This study used a simple questionnaire to portray the acceptability of certain aspects of this
tool by each participant. This survey was composed of a 3-item assessment of acceptability,
resulting in 5 total questions. Additionally, there was a section for comments where the
participant could write their impressions of this tool freely. The questions presented to
patients were the following:

1. Did you understand the information provided to you?

2. Did you watch the animation? If not, why?

3. Did you like the animation? If not, why?

The survey was applied online in the same platform used for other steps of the study. A tab
prompted the questionnaire after visualization of the animation. Answers were automatically
retained in a secure database and produced a spreadsheet containing all data at the request of

the researcher. The complete questionnaire is shown in Appendix 5.

Data collection and analysis

The literature review was done in PubMed and Ovid / Medline. To broaden the search
spectrum in order to include regional studies from Latin America, the literature review was
also be performed in LILIACS and SciELO. Primary search terms used were Patient
Education, Global Health, Digital Health, Multimedia, Surgery and Perioperative Period

(Postoperative or Preoperative Period).

All data was collected prospectively and maintained in a password-protected online database.
The principal researcher had the responsibility of maintaining patient confidentiality and
preserving anonymity for the survey responses. Protection of participant’s privacy was
guaranteed, and research data remained entirely confidential, ensured by password-protected

online databases, accessed exclusively by the principal investigator. The anonymity of
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participants was protected by the data collection process and secured by the main investigator,
precluding researchers from having any access to identification information or hospital
history of the participant or healthcare professionals from obtaining the research results from

each patient.

Data collection and analysis was done with the use of Microsoft Office Excel software
licensed version 16.36 and accessed by researchers of the study after the intervention.
Database was kept as a password-secure Excel document after being downloaded from the
online platform. Descriptive statistical calculations and graphs were also done using this
software. Finally, statistical inference tests were performed for the purpose of data analysis

by using Fisher’s exact test for categorical variables and t-test for continuous variables.

RESULTS

The results presented from this analysis can be divided into five major segments. The first
relates to the results of the creation of content and platform development. Next, the results of
the general collected data analysis are presented. The descriptive analysis of demographic
data contrasted with acceptability rates is detailed afterwards. Lastly, the results of the

questionnaire are presented.

Platform development

The creation process of the video content and platform evolved during six months in 2019.
The content of the animations was developed through a multidisciplinary task-force that
encompassed professionals from the Centre for Global Surgery at McGill University and the
Department of Surgery of the University of Sdo Paulo. The content was then adapted as video
scripts with the collaboration Precare, Inc. This collaboration allowed for the content to
maintain all evidence-based information as per the local protocols, while emphasizing on the

importance of creating an engaging animation for the patients.

The scripts for the animations are shown in Appendix 6. The animations were created during

a period of four months, developed through this university-industry partnership. The duration
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of the videos were 8 minutes and 55 seconds for appendicectomies, while the
cholecystectomy animation lasted 9 minutes and 5 seconds. Appendix 7 exhibits still images
of some scenes of the produced animated video, depicting the various stages of the patient’s

journey from diagnosis to recovery at home.

General data overview

The prospective cohort intervention period of this study lasted a total of four months,
spanning from December 19, 2019 to April 19, 2020. The Central Institute of USP’s hospital
registered a total of 198 surgeries performed by the General Surgery Department during this
period. Cholecystectomies and appendicectomies totaled 34 surgeries during this time,
representing 17.17% of all surgeries done by the department. All of the 34 patients admitted
to the hospital during these four months had inclusion criteria and were enrolled in this study.

No patients presented exclusion criteria.

Demographic data from all 34 participants was analyzed. The mean age of the enrolled
patients was 45 years, ranging from 23 to 76 years of age and the majority of the population
was composed of women (59%). Most participants had a high school degree (44%), but 24%
had not achieved that educational level, while 32% had secondary education. The

demographic data of the population is shown in Table 1.

Table 1: Demographic data of the population (n=34)

Demographics Total (%)
Age 452 +16.7
Gender
Male 14 (41%)
Female 20 (59%)
Educational Level
Below high school degree 8 (24%)
High school degree 15 (44%)
Secondary education 11 (32%)
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Out of the 34 patients enrolled in the study during the 4 months, a total of 20 surgeries were
cholecystectomies, representing 59% of cases, while 14 were appendicectomies (41%).

Graph 1 shows the ratio of the type of surgery of the study population.

Graph 1: Type of surgery (n=34)

Appendicectomy
41%

Cholecystectomy
59%

During the study period, cholecystectomies represented 10% of all surgeries performed by
the General Surgery Department, while appendicectomies were 7%. This proportion is
compatible with the usual tendencies observed in the department’s history. Typically, the
most performed surgery in the department is urgent cholecystectomy due to acute
cholecystitis, which was indeed confirmed by the number of surgeries identified during the

months of this study.

Group demographics

When analyzing the demographic data between the two groups of surgery types, a gender and
age difference was observed. Most patients in the cholecystectomy group were women (75%),
while men were most commonly submitted to appendicectomy procedures in this cohort
(64%). The population in the appendicectomy group tended to be younger in comparison to
those in the cholecystectomy group (mean age of 41.9 years compared to 47.6 years). Table 2
shows the difference of the demographic data between the two groups of surgery types
performed in this study.

The completion of all steps of the study (as demonstrated in Image I) defined the
acceptability rate of the intervention for this study and formed the feasibility group of this
research. Out of all 34 patients enrolled in the study, 26 competed all steps, which constituted
an acceptability rate of 76.5% for this tool. All patients who did not complete all steps (eight
participants) did, however, enroll in the study and proceeded to watch the video guide. The
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step that was not completed was invariably the questionnaire, which constituted unfeasibility
of the tool by the established methodological criteria. The video was entirely watched by 6 of
those 8 participants, representing a total of 32 out of 34 participants (94.1%) who watched the

online guides.

Table 2: Demographic data between the groups of surgery types (n=34)

Demographics Cholecystectomy (n=20) Appendicectomy (n=14)
Age 476 +179 419+ 149
Gender

Male 5 (75%) 9 (64%)

Female 15 (25%) 5 (36%)
Educational Level

Below high school degree 5(25%) 3 (21%)

High school degree 10 (50%) 5 (36%)

Secondary education 5(25%) 6 (43%)

The comparative analysis of the demographic data of the two groups of acceptability
demonstrated clear differences between them. No statistically significant difference in age
was identified between the two groups. The mean age of the 26 participants who completed
all steps of the study was 43 + 15.8, while the other 8 patients who did not complete the study
were older, with an average age of 52.6 + 18.5 years (p=0.16). There was no statistically
significant difference in gender ratios or educational levels between the groups. Nonetheless,
a notable difference was identified in gender ratios between the groups (65% females in the
completion group versus 63% males in the non-completion groups with p=0.23). The
educational level also presented a marked difference between the two groups (p=0.079). Out
of the 26 participants who completed the study, 8 individuals (31%) did not have a high
school degree and 6 people (23%) had secondary studies. Meanwhile, the other group had
63% of individuals with secondary education level but no one without high school diploma.
The patients’ diagnosis and whether they would be submitted to an appendicectomy or a
cholecystectomy procedure did not seem to influence the individual acceptability (p=0.69).

Table 3 depicts the differences between the demographic data of these two groups.
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Table 3: Demographic data between the groups of study completion (n=34)

Demographics Completed study (n=26) Incomplete steps (n=8)
Age 43 +15.8 52.6 +18.5 p=0.16
Gender
Male 9 (35%) 5(62,5%) p=0.23
Female 17 (65%) 3 (37,5%)
Educational Level
Below high school degree 8 (31%) 0 (0%)
High school degree 12 (46%) 3 (38%) =007
Secondary education 6 (23%) 5 (63%)
Type of surgery
Cholecystectomy 16 (62%) 4 (50%) p=0.69
Appendicectomy 10 (38%) 4 (50%)

The analysis of this data established the acceptability rate of each demographic category,
which was represented by the number of participants who completed the study divided by the
total number of participants in that category. These rates may serve to determine
demographic characteristics that arguably influence the acceptability of this educational
intervention in this context. While no statistical significance was identified, the acceptability
rate apparently presented a decrease as the educational level increased, varying from 100%
acceptability rate for those without a high school degree to 54.5% for those with secondary
education. Likewise, gender also determined a difference in acceptability rates, as women
presented 85% acceptability, while men remained at a 64.3% rate. The type of surgery did not
present an evident effect in the acceptability rate, as the small difference identified could be

explained by the fact that more women were in the cholecystectomy group.

Table 4 shows the rate of acceptability for each demographic category. Although no
statistical significance was obtained from the results presented, some trends can be identified
and should not be overlooked. These elements seem to indicate that this tool may have higher
acceptability from those populations with lower education levels, from younger patients and

from women.
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Table 4: Acceptability Rate per demographic category (n=34)

Demographics Total number Acceptability rate

Gender p=0.84
Male 14 9 (64.3%)
Female 20 17 (85%)

Educational Level p=0.8133
Below high school degree 8 8 (100%)
High school degree 15 12 (80%)
Secondary education 11 6 (54.5%)

Type of surgery p=0.71
Cholecystectomy 20 16 (80%)
Appendicectomy 14 10 (71.4%)

Questionnaire results

The results of the questionnaire completed by the 26 patients who formed the feasibility
group also demonstrated a high degree of acceptability of this tool by the participants. For the
first question (“Did you understand the information provided to you”) the totality of
participants answered “Yes.” This percentage was also true for question three: “Did you like
the animation”. For question two — “Did you watch the animation” — one of the 26 patients
answered “No” because of partial viewing due to internet access issues. Table 5 summarizes

the results of the answers the 5-item questionnaire.

Table 5: Answers to questionnaire (n=26)
Question Yes No Why
1. Did you understand the information provided? ¢ (100%) 0 (0%)

2. Did you watch the animation? 25(96.2%) 1 (3.8%)
3. Why not? (related to question 2)
4. Did you like the animation? 26 (100%) 0 (0%)

5. Why not? (related to question 4)
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A total of 12 comments from participants were registered, which represents 46% of all
patients who completed the study. Out of these twelve comments, 83.3% were positive
reviews of the tool. One of the negative reviews was offered by the first participant enrolled
and related to internet connectivity. The second negative comment was associated to anxiety
due to the wait time for surgery. Listed below are all comments received in chronological
order (directly translated to English):
(1.) Verify the reason why the animation is crashing (internet problem?),
because it prolongs the viewing too much.
(2.) I was more relaxed with the surgical procedure. I really liked the video; it
helped a lot.
(3.) The video was very clear and easy to understand! It was really enlightening.
(4.) I hope I don’t have any complications, neither during surgery, nor in the
post-op.
(5.) Excellent video, it really removed all my doubts and fears... besides the
great professionals that are giving me much attention.
(6.) It was great to receive all the necessary clarifications regarding my surgery.
Thank you for treating me.
(7.) Ireally liked it. It was clarifying.
(8.) This video is a great idea. I was feeling nervous, without knowing what
would happen to me. I am much more relaxed now. Thank you.
(9.) Understood well.
(10.) Despite the whole explanation, the video increased my anxiety. Each hour
of wait increases my nervousness.
(11.) It was very good.
(12.) Iliked it. Very explanatory.

Assessment regarding ease of integration to local protocols was performed through
interviews with the healthcare professionals in the department. During these interviews, a
high acceptability was also identified among local staff and department head. The
acceptability of this new tool was high amongst most professionals in the department as no
issues related to the integration to department protocols or clinical patient care procedures
were declared. Additionally, the interest for innovative research seemed to grasp the attention

of the department’s professionals. This assessment was not accompanied by a quantitative
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data analysis, as these interviews were mainly descriptive. However, a large degree of
satisfaction with the usage of this tool was observed during these conversations. A higher
degree of usage was observed amongst younger professionals, mainly residents, which may

have been affected by the role difference in the daily clinical routine of a surgical department.

The only noteworthy difficulty acknowledged by the local professionals was internet access.
This corroborates with one patient’s comment, where a relevant connectivity issues which
imposed difficulties to watch the guide was expressed. A simple technical modification in the
online platform significantly improved this issue by allowing participants to watch the video
regardless of the internet network quality. The department immediately noticed the result, and

no other remarks related to internet access were expressed by patients or professionals.

DISCUSSION

Patient education for surgical patients has long been a topic of debate. Evidences that
preoperative education reduces stress levels, pain and anxiety date back to 1970s. (44)
Furthermore, literature shows that individualized, formal preoperative session have more
positive effects than informal ones. (21) However, the magnitude of its impact on surgical
outcomes is still disputed, regardless of the amounting evidence. A Cochrane systematic
review on patient education for patients submitted to cholecystectomy argued that due to the
low quality of evidence, they could not determine whether formal preoperative education has

any benefits to patients. (45)

Patients and professionals, when bound to a dichotomous relation, share information and
experience distinct understandings of what was discussed. (41) These two subjects present
different demands and needs that must be addressed when sharing information, especially
considering the asymmetry of knowledge and peculiar vulnerability that the patient is
required to overcome. (22) Patients are in search of learning about their condition, treatment
and recovery. On the other hand, healthcare professionals are faced with the dilemma of how
to communicate the necessary information better. Patients usually demand more information

relating to postoperative expectations, pain management, wound care or food intake. (21)
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Meanwhile, those might not be priority topics for professionals who are focused on
explaining risks. Even if most patients feel they have been provided adequate education,
studies suggest they might have misinterpreted information. (46) The consequence is a
dissatisfaction with the doctor-patient interaction, as patients complain about not obtaining

enough and reliable information. (23)

Although there seems to be abundant evidence in the literature that preoperative education
leads to positive results, healthcare professionals still lack sustained formal programs. (24)
Most institutions and governments have limited their span of action to only offering
informative leaflets, which are frequently used as an instrument to reinforce consent to a
procedure, but lack support from the literature regarding their efficacy and are often difficult
to read. (22) A randomized trial comparing different methods of preoperative education
showed that multimedia usage resulted in higher patient knowledge recall when compared to
pamphlets or verbal instructions, as well as higher satisfaction rates. (47) For effective
preoperative education, the information should be available in many forms and preferably be
individualized in order to contemplate different learning needs and styles. (24) A possible
path forward to achieve those aspirations and optimize efforts is the integration of Digital
Health into Patient Education programs, as these interventions may allow more significant
interaction and individualization. (22) Multimedia guides are an effective tool for education
and has the advantage of delivering large amounts of information that can be constantly

reviewed. (22)

The literature review from our literature review identified 24 randomized trials on the use of
any multimedia tool in any surgical scenario. (4,10,13-16,18,21,41,47—60) None of these
studies analysed the use of a multimedia tool in an LMIC and none assessed the use of
animations as guides. The focus of this study was to assess the feasibility of using an online
multimedia tool in a low resource setting and no studies were identified addressing the use of

animations as preoperative guides in an LMICs.

The use of internet-based tools in healthcare is exponentially growing, and there is an
expectation that it will play an important role in service delivery as Digital Health strengthens.
Although it is recognized that the digital transformation of health care will be disruptive,

digital and ground breaking technologies, have the potential to enhance health by improving
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medical diagnosis, data-based treatment decisions and self-management of care. (29)
However, this transition is not a straightforward path, and many issues must be addressed

before considering the digital world as a conquered frontier in healthcare.

A study done with patients undergoing hernioplasty or cholecystectomy showed that only
31% of patients with internet access spontaneously used online resources to obtain
information about their procedure. (61) Another corroborative study demonstrated that the
internet was infrequently used as a source of information for patients undergoing
cholecystectomy. (62) However, these studies are over 10 years old and the advancement of
the digital era has since been undeniable, expanding internet access to households anywhere
in the world. A more recent study by Koenig et al. assessed patient use of internet-based
resources for sports medicine and revealed that 54% of patients used the internet for find
information about their condition, but most were either neutral or distrusted the available
online information. (35) This study demonstrates an increase in numbers, but still fails to
show adequate use of digital platforms for healthcare. Nonetheless, the extent to which online
media has quickly spread to other parts of daily lives is an empirical demonstration that the
future of healthcare is inevitably to become progressively more digital. A recent randomized
trial using a web-based education platform for preoperative orthopedic patients suggested that
this approach resulted in improved preparedness for surgery and rehabilitation, as well as

encouraged patients to participate actively in their treatment with more knowledge. (54)

The issue of online misinformation is one that must be faced as Digital Health moves forward.
Professionals need to understand how patients are using the internet and guide patients
through the sources. (35) Contradictory information coming from an array of sources with no
coordination may create uncertainty and even worsen anxiety. (23) Patients do not know how
to identify reliable and evidence-based information on the internet due to the abundance of
sources. (41) Additionally, word of mouth — including but not limited to relatives and friends
— is still a major source of information for patients and may serve to disseminate more
misleading suggestions. (62) A centralization of content by governments healthcare
institutions and/or associations may be required in order to organize the content available.
Digital health must be an integral part of health priorities and benefit people in a way that is

ethical, safe, reliable, equitable and sustainable. (29)
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Another aspect that must be considered is the population’s acceptability and accessibility to
digital medias and internet. This was identified as one of the main obstacles identified in our
study. Although internet is widely diffused around the world, we still see varied degrees of
connectivity for healthcare use, especially in LMICs. (31) Many health workers and patients
experience logistical challenges when using digital health technologies due to poor network
connectivity. (7) This factor may also culminate in patient dissatisfaction, because it creates
an impression of delays in receiving health services, causing a result opposite from the
intended purpose of the tool. (7) Additionally, while it seems optimal to use online resources,
this may exclude those with limited digital skills and those who refrain from using online
media altogether. (35) The solution identified in this study to decrease the need for high-
quality connectivity has been previously described in the context of digital health
interventions and presented itself as an adequate solution in this scenario. (31) Nevertheless,
it does not apply to all cases where patients choose or are not able to access internet-based
resources. Therefore, understanding the feasibility of applying digital health tools in an LMIC

can provide vital information to improve the intervention and its sustainability.

Feasibility studies are designed to identify problems that might occur with interventions and
aim to guide further studies about testing for their acceptability, estimating rates of
recruitment of subjects and calculating sample sizes. (43,63,64) Acceptability of technology
has been defined in four primary ways: satisfaction with the technology, usage or adoption of
the technology, efficient or effective use of the technology, and intention or willingness to
use the technology. (34) This study opted to assess feasibility through concepts of
acceptability, mainly adoption of the technology and willingness to use it. This
methodological choice to narrow the concept of feasibility allowed the study to produce both
quantitative and qualitative data, which culminated in broader evidentiary information
concerning feasibility. Although some limitations may have resulted from this choice, its

effect was a more consistent definition of the feasibility of this tool.

This study considered the literature evidence surrounding the use of digital interventions in
patient education as sufficient to warrant its support. However, obstacles to it effective use
have been well-describe and had to be taken into consideration during the development of
this research. The platform utilized in this study attempts to address these issues by taking

several precautionary measures:
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Environment. The in-hospital use of the tool in place of domestic use was an
important aspect, as the patient had in-person support and reinforcement for
preoperative education from the professionals.

Connectivity. The use of a platform with technical specifications that allowed
low connectivity demand to access the multimedia animations was crucial to
eliminate the problem of limited internet connection.

Device. The acquisition of one electronic device maintained under the
possession of the surgical department for exclusive use was also valuable and
did not add relevant cost to the study.

Standardization. The centralization of the creation process and development of
the content facilitated the standardization of the content offered in a way that
avoided a high volume of sources and the resulting misinformation.

Platform. The creation of the platform with a linguistically and culturally
appropriate approach was very important for patients to identify with the tool,

thereby enhancing engagement.

The use of spoken animations as guides was also an important choice proposed by this study
to improve the multimedia platforms used previously in the literature and address issues
aforementioned about the use of digital tool in health. This may have been a relevant
contributor to higher acceptability rates and should be considered separately in this
intervention. An online experiment showed that spoken animations were the best way to
communicate complex health information to people with low literacy, (36) and evidence that
best teaching practices revolve around multiple cognitive and sensorial stimuli is extensive.
The use of audiovisual tools to enhance learning is a significant and widespread instrument
that can feasibly be applied in healthcare. It facilitates overall comprehension, which grants it
a place in any health education program, even if there is no distinguished literature evidence

of improvement in a specific health outcome indicator.

Following the development of the online platform with adequate education content to address
problematic aspects foreseen in the literature about the use of digital interventions in
healthcare, this research created a feasibility study for the application of this tool in a low
resource setting. The results of the feasibility analysis from this study identified an

acceptability rate of 76.5% for the tool applied. This rate does constitute a strong indication
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of the feasibility of this intervention, as it was defined by this methodology to be an
acceptability rate above 50%. A review on adherence rates to medications identified a
completion rate of 43% — 78% for clinical trials. (65) Therefore, this educational intervention
has an acceptability rate comparable to those found in traditional clinical trials, which serves
to ratify the feasibility of this tool. Furthermore, this same study identified evidence that
adherence rates to medication of 80% can be considered adequate. (65) Thus, the rate of
acceptability to this educational tool is comparable to traditional pharmaceutical prescription,
which is a highly disseminated and popularized medical intervention. An acceptable
inference is that this digital tool — if implemented as a medical prescription — could present
acceptability rates akin to those seen for any other traditional medical recommendation. Since
it then becomes reasonable to expect patients to accept the use of this tool, this comparison
serves to confirm its feasibility and helps to support its implementation in low resource

contexts.

It is noteworthy, however, that despite the fact that this study observed a high acceptability
rate of this tool in the hospital setting, no home access was identified. This may indicate
either a problem in the application of the tool or a general lack of interest in post-operative
postoperative phases. The implementation phase of the study took place in a single moment
and there were no reminders for patients that the videos were available in the postoperative
stages. Therefore, patients did not have a follow-up phase that offered an assessment window

of the feasibility of this tool’s postoperative home access potential.

This research identified some differences in the demographic characteristics of the patients
between the two surgeries, but which drew parallels to what is expected as an
epidemiological pattern for both diseases. The observed difference in gender ratios and age
correspond to the expectation that cholecystitis is more frequent in women and in higher age
groups when compared to appendicitis. However, this research found relevant differences in
the participants’ demographic characteristics that may have had an effect in their
acceptability. It is important to note that no statistical significance was identified with this
demographic data most likely due to the sample size and study power. Nonetheless, some
admissible hypothesis may be scrutinized and could serve to explain findings from the data
herein presented. Indeed, a randomized trial assessing the use of a multimedia tool in the

consent process for elective surgical patients identified that race, education and age were
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independent predictors of patient comprehension. (66) Some possible explanations for them

call for further examination.

This study showed that patients with higher educational levels tended to have a lower
acceptability of the educational intervention, whereas patient with the lowest levels as a
whole completed the study. The totality of participants in this research with an educational
level lower than a high school degree completed this study, while participants with a high
school degree had an acceptability rate of 80% and that rate was only 54.5% for those with
secondary level education. A possible rationale for this finding is that those with lower
educational levels feel they have more to benefit from preoperative guides. In contrast, those
with higher educational levels may assume possession of more knowledge, more autonomy to
reach additional information and less overall interest. Studies have shown that patients with
lower educational levels may gain most when multimedia tools are used for preoperative
education. (48—51) Contrarily, a study on the consent process for sinus surgeries identified
education level as an important factor in preoperative patients’ wishes to know in greater
detail all possible risks associated with the surgery. (67) Regardless of which direction the
results pointed to, there seems to be a consensus in most studies that the patients’ educational
levels, and the resulting health literacy levels are crucial aspects to consider when

implementing an educational intervention for patients.

Age and gender were also identified as varying factors in the groups of acceptability in this
study. A small age difference of approximately nine years between patients who completed
the intervention and those who did not was identified, which may indicate that younger
people accept educational tools with superior ease. Indeed, studies have demonstrated that
younger patients may have greater information needs. (46,67) Likewise, women had an
acceptability rate of 85% and were more likely to complete the entirety of this tool, while
men had 64.3% acceptability rates. One randomized study identified that age was an
independent predictor of better comprehension with the use of a multimedia consent approach,
while gender was not predictive of improved understanding. It is plausible indeed that the
generational gap may impact the acceptability of a multimedia tool as an educational method
for patients. This effect may be diluted as time passes, and the digital era dominates the way

of life for all age groups. Contrarily, no studies were identified showing a gender effect on

36



Feasibility of the application of multimedia animations as preoperative guides for urgent abdominal surgeries in public hospitals in Brazil

the acceptability of a tool, which may point to a random finding in this study that could be

curtailed had there been a greater sample size.

A total of 12 comments were received from participants, representing 46% those who
completed the study. It is noteworthy that, with the exception of two comments — one of
which was made by the first participant enrolled in the study — all other comments were
positive. Most reviews described a tool that provided accessible and engaging information
which resulted in improved satisfaction. Positive comments from viewers represent direct
indications of the acceptability of the tool, although they do not provide quantitative data. As
qualitative evidentiary datasets, these comments provide a clear picture of patients’
impressions after watching the guides and matches quantitative data findings regarding the

acceptability of this tool.

Although it is common that the implementation of new protocols in healthcare is initially met
with a certain degree of skepticism, the introduction of the tool in this study was received
with high rates of acceptability by the professionals and the department administration. There
was great interest by the part of the staff to implement this tool and create sustainable
programs for long-term use of technologies in the emergency department. No issues were
mentioned by the professionals involved in the study and there were no obstacles to introduce

this tool into the local protocols and daily routines.

Considering the analysis from the data collected in this study and the review of evidences in
the literature, it is possible to conclude that it is feasible to conduct digital health
interventions in LMICs. The WHO proposes three components for a digital health
implementation: health content, digital health intervention and digital applications. (7) This
approach attempts to direct the attention of those intent on developing such tools to important
elements to achieve effective implementation. The WHO’s mechanisms through which it has
supported efforts in digital has been summarized in four categories: data collection, data
standards, partnerships and local policy-making. (40) However, no precise global
mechanisms are established to support the development of patient education programs in
digital health, as these roles attempt to address a broader aspect of digital solutions in health

(electronic health records, telemedicine, etc.).
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This study produced a literature review that demonstrated a need for the advancement of
innovative digital interventions for patient education in low resource settings. Through this
research results analysis, some clear methodological elements in the development of a new
platform to address this issue in LMICs were observed. As a result, this study constructed a
protocol proposal to provide future educational interventions with a straightforward
framework to achieve feasibility and sustainability with more specific actions to be adopted.
An 8-step procedure is outlined as a protocol for the development of feasible online patient
education interventions in LMICs:

1. Establishment of the content demanded based on health needs

2. Definition of the target population (age, gender and socioeconomic status)

3. Development of content with partnerships, considering a Patient Education Triad:

I.  Evidence-based medical information
II.  Didactically engaging multimedia product
II.  Locally appropriate content (linguistically and culturally)

Creation of a user-friendly online platform
Implementation of intervention tool
Generation of assessment tools for results analysis

Collection of feedback and suggestions

® =N ok

Elaboration of long-term sustainability project to maintain usage of platform

This 8-Steps Protocol approach proposed by this study may contribute with a focused
compass to be followed for successful employment of digital resources to educate patients.
Following a steps-based approach to establish an innovative educational tool for patients in
low-resource scenarios may result in higher acceptability rates and, therefore, successful

long-term interventions. Appendix 8 includes a graphic representation of these steps.

The implementation of a free, web-based, multimedia platform to deliver patient education
has great sustainability prospects since it depends on very little local resources to be
maintained. As the demand and desire for new educational tools grows, the development of
innovative digital health technologies may be done in a centralized fashion, which may incur
in an initial expenditure, but results in a globally available tool with low maintenance cost.
The maintenance of a digital platform and can be done in a centralized way — i.e. in a national

level, for example — which requires less long-term economic expenditure. Thus, a unification
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of digital platforms potentially lowers costs, since all institutions in any given country may
access it and may even share global sustainability efforts. This model can guarantee long-

term economic sustainability for local institutions.

The WHO suggests that digital health interventions should be developed while considering
some fundamental aspects: accessibility, scalability, replicability and interoperability with
data security, privacy and confidentiality in mind. (29) Additionally, the generation and
constant analysis of evaluation tools must be emphasized as digital health interventions grow
to global levels. (68) These elements should be pillars of prospective educational programs,
and efforts to addressed them were backbones of the digital platform created as a result of
this research. However, in the world today, policy environments, business models and
funding schemes for digital health have incited the generation of many projects without

considering their scalability, replicability or monitoring and evaluation methods. (40)

Although international institutions have indeed diverted efforts to coordinate digital health
interventions, proper evaluation on the impact of digital health on patient care and outcomes
has been difficult. (69) There seems to be a lack of robust empirical evidence supporting the
value of digital health interventions in terms of cost-effectiveness and performance. (30)
Some positive financial consequences to healthcare systems may be observed from a
successful implementation of this tool, such as the reduction of healthcare costs with
analgesia and a decrease in hospital visits. Additionally, patients may see a reduction of the
burden of travel to healthcare institutions and easier, more positive return to work activities.
(7) Lastly, adequate preoperative informational sessions have been shown to be more
effective when they last longer. (66) By offering digital tools for patient education, it may be
possible to reduce the time spent by healthcare professionals during preoperative sessions,
thereby reducing workload and increasing work efficiency. (48) However, future studies

should explore this matter to determine strong evidences that may support these possibilities.

This study presented limitations that should be explored here. The main limitation of the
study design was its limited sample size, which restricted its power. This choice was
established during the methodology phase as a study design decision, since the objective of
this study was to assess the feasibility of introducing a specific tool in a unique scenario.

With this design, the research was able to determine the acceptability of this tool, identifying
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particularities to the context and drawing conclusions about the entire creation and
implementation process. However, as a consequence to the design, the study was not able to
demonstrate statistical significance with inferences tests to corroborate the possibility that
certain demographic factors influenced the acceptability rate. This lack of significance due to
the small sample size does not exclude the clear discrepancies identified between the groups

of acceptability, but it hinders any conclusion in as to predictors of feasibility.

Furthermore, this study was not designed as a randomized, controlled trial; that in itself may
have produced research biases, which was reduced by the fact that all patients who underwent
those surgeries during the intervention period were willing to be enrolled in the study. Other
limitations of this study were restrictive budget for the implementation of the project, as no
institution funded this research. Additionally, there was a lack of human resources or
infrastructure dedicated exclusively to this study, which limited its capabilities to expand

interventions, and may have affected the patients’ home access of the platform, for instance.

An unexpected setback observed in the results of this research was the absence of any home
access from the patients. This study did not offer the patients with follow-ups or reminders of
for postoperative access availability. Additionally, there may have been a lack of clarity
about the home access from the part of the professionals administering the intervention. The
patients did not receive explicit information about home access at the moment of the
intervention, except for the information displayed on the platform itself. These factors may
have contributed to the absence of visualizations at home by the patients. Nonetheless,
another understanding that may arise from this finding is the possibility that this might reflect
an overall indifference for health education after the preoperative anxiety is dissipated.
Contrary to this theory is the observation that there were absolutely no home views, and it is
unlikely that there was zero interest for the videos at home. A lack of adequate information

about that availability is more reasonable to assume.

CONCLUSION

This study aimed to assess the application of a tool to overcome the existing gap in the

communication between healthcare professionals and patients by creating multimedia
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animations as preoperative patient guides. With these multimedia guides, patients can better
understand their medical condition, participate in the decision-making process together with
the medical professionals and expand their knowledge base about what to expect from their
surgical procedure. This study demonstrated the feasibility to introduce an innovative tool for

patient education in low resource contexts.

Presently, new web-based platforms can readily be available universally and offer the
possibility to standardize content and eliminate misinformation, while providing locally
appropriate content through global collaborations. LMICs may benefit the most with online
multimedia interventions for healthcare due to its higher rates of inadequate patient education
and lower availability of resources. Potential improvement of surgical outcomes should be

studied in future research projects to establish the clinical benefits of such interventions.

This study is a product of the perception of neglected challenges in the surgical field and of
the intention to create innovative and sustainable solutions applicable universally. The aim
has been to improve healthcare in LMICs by recognizing the possibility of introducing these
multimedia guides in low resource contexts, while generating a path to disseminate this tool
in a global level. This research addresses the issue of inadequate preoperative patient
education in LMICs, where patients lack basic knowledge of their conditions and the medical

decisions being made for them.

The implementation of this proposed tool is feasible and may present patients with easier
access to appropriate and engaging information for their comprehension in order to allow
better surgical preparation and recovery. This tool can be offered online and free of access,
allowing it to be sustainable for a more extended period while creating the foundations for a
modern patient education culture. By offering technologies to educate patients, populations
from anywhere in the world can be empowered to improve health individually and

collectively.

41



Feasibility of the application of multimedia animations as preoperative guides for urgent abdominal surgeries in public hospitals in Brazil

BIBLIOGRAPHY

1. Hoving C, Visser A, Mullen PD, van den Borne B. A history of patient education by
health professionals in Europe and North America: From authority to shared decision making
education. Patient Educ Couns. 2010 Mar;78(3):275-81.

2. Rodin G, Mackay JA, Zimmermann C, Mayer C, Howell D, Katz M, et al. Clinician-
patient communication: a systematic review. Support Care Cancer. 2009 Jun;17(6):627-44.
3. Ronco M, Iona L, Fabbro C, Bulfone G, Palese A. Patient education outcomes in
surgery: a systematic review from 2004 to 2010: Int J Evid Based Healthc. 2012
Dec;10(4):309-23.

4, Dallimore R-K, Asinas-Tan ML, Chan D, Hussain S, Willett C, Zainuldin R. A
randomised, double-blinded clinical study on the efficacy of multimedia presentation using
an iPad for patient education of postoperative hip surgery patients in a public hospital in
Singapore. Singapore Med J. 2017 Sep;58(9):562-8.

5. Manning DL, Dickens C. Health literacy: more choice, but do cancer patients have the
skills to decide? Eur J Cancer Care (Engl). 2006 Dec;15(5):448-52.
6. Nurhayati N, Songwathana P, Vachprasit R. Surgical patients’ experiences of

readiness for hospital discharge and perceived quality of discharge teaching in acute care
hospitals. J Clin Nurs [Internet]. 2019 Feb 6 [cited 2019 Feb 7]; Available from:
https://onlinelibrary.wiley.com/doi/abs/10.1111/jocn. 14764

7. World Health Organization. WHO guideline: recommendations on digital
interventions for health system strengthening [Internet]. Geneva; 2019 [cited 2019 May 4].
Available from: https://apps.who.int/iris/bitstream/handle/10665/311941/9789241550505-
eng.pdf?ua=1

8. Brock TP, Smith SR. Using digital videos displayed on personal digital assistants
(PDASs) to enhance patient education in clinical settings. Int J Med Inf. 2007 Dec;76(11—
12):829-35.

9. Klein-Fedyshin M, Burda ML, Epstein BA, Lawrence B. Collaborating to enhance
patient education and recovery. J Med Libr Assoc JMLA. 2005 Oct;93(4):440-5.

10. Jlala HA, French JL, Foxall GL, Hardman JG, Bedforth NM. Effect of preoperative
multimedia information on perioperative anxiety in patients undergoing procedures under
regional anaesthesia. Br J Anaesth. 2010 Mar;104(3):369—74.

11.  Safeer RS, Keenan J. Health literacy: the gap between physicians and patients. Am
Fam Physician. 2005 Aug 1;72(3):463-8.

12. Baker DW, Gazmararian JA, Williams MV, Scott T, Parker RM, Green D, et al.
Functional Health Literacy and the Risk of Hospital Admission Among Medicare Managed
Care Enrollees. Am J Public Health. 2002 Aug;92(8):1278-83.

13. Sun V, Raz DJ, Ruel N, Chang W, Erthunmwunsee L, Reckamp K, et al. A
Multimedia Self-management Intervention to Prepare Cancer Patients and Family Caregivers
for Lung Surgery and Postoperative Recovery. Clin Lung Cancer. 2017;18(3):e151-9.

14. Tou S, Tou W, Mah D, Karatassas A, Hewett P. Effect of preoperative two-
dimensional animation information on perioperative anxiety and knowledge retention in
patients undergoing bowel surgery: a randomized pilot study. Colorectal Dis Off J Assoc
Coloproctology G B Irel. 2013 May;15(5):€256-265.

15. Doering S, Katzlberger F, Rumpold G, Roessler S, Hofstoetter B, Schatz DS, et al.
Videotape preparation of patients before hip replacement surgery reduces stress. Psychosom
Med. 2000 Jun;62(3):365-73.

42



Feasibility of the application of multimedia animations as preoperative guides for urgent abdominal surgeries in public hospitals in Brazil

16. Lo S-F, Wang Y-T, Wu L-Y, Hsu M-Y, Chang S-C, Hayter M. Multimedia education
programme for patients with a stoma: effectiveness evaluation. J Adv Nurs. 2011
Jan;67(1):68-76.

17.  Demir F, Ozsaker E, Ilce AO. The quality and suitability of written educational
materials for patients*: Quality and suitability of educational materials. J Clin Nurs. 2007
Dec 12;17(2):259-65.

18. Serlie T, Busund R, Sexton J, Sexton H, Serlie D. Video information combined with
individualized information sessions: Effects upon emotional well-being following coronary
artery bypass surgery—A randomized trial. Patient Educ Couns. 2007 Feb;65(2):180-8.

19.  Ayyadhah Alanazi A. Reducing anxiety in preoperative patients: a systematic review.
Br J Nurs Mark Allen Publ. 2014 Apr 10;23(7):387-93.

20.  Garretson S. Benefits of pre-operative information programmes. Nurs Stand. 2004
Aug 4;18(47):33-7.

21.  Blay N, Donoghue J. The effect of pre-admission education on domiciliary recovery
following laparoscopic cholecystectomy. Aust J Adv Nurs Q Publ R Aust Nurs Fed. 2005
Aug;22(4):14-9.

22.  Mulsow JIW, Feeley TM, Tierney S. Beyond consent—improving understanding in
surgical patients. Am J Surg. 2012 Jan;203(1):112-20.

23.  Gysels M, Higginson 1J. Interactive technologies and videotapes for patient education
in cancer care: systematic review and meta-analysis of randomised trials. Support Care
Cancer. 2007 Jan 8;15(1):7-20.

24.  Kruzik N. Benefits of preoperative education for adult elective surgery patients.
AORN J. 2009 Sep;90(3):381-7.

25.  Walker JA. What is the effect of preoperative information on patient satisfaction? Br J
Nurs. 2007 Jan;16(1):27-32.

26.  Kessels RPC. Patients’ memory for medical information. J R Soc Med. 2003
May;96(5):219-22.

27. Houts PS, Doak CC, Doak LG, Loscalzo MJ. The role of pictures in improving health
communication: A review of research on attention, comprehension, recall, and adherence.
Patient Educ Couns. 2006 May;61(2):173-90.

28.  Mayer RE, Moreno R. Nine Ways to Reduce Cognitive Load in Multimedia Learning.
Educ Psychol. 2003 Mar;38(1):43-52.

29.  World Health Organization. Global Strategy on Digital Health 2020-2024 [Internet].
World Health Organization; 2020 [cited 2020 Jan 5]. Available from:
https://www.who.int/docs/default-
source/documents/gs4dh0c510c483a9a42b1834a8f4d276c6352.pdf

30. Labrique AB, Vasudevan L, Kochi E, Fabricant R, Mehl G. mHealth innovations as
health system strengthening tools: 12 common applications and a visual framework. Glob
Health Sci Pract. 2013 Aug;1(2):160-71.

31. Mishra SR, Lygidakis C, Neupane D, Gyawali B, Uwizihiwe JP, Virani SS, et al.
Combating non-communicable diseases: potentials and challenges for community health
workers in a digital age, a narrative review of the literature. Health Policy Plan. 2019 Feb
1;34(1):55-66.

32. Kallander K, Tibenderana JK, Akpogheneta OJ, Strachan DL, Hill Z, ten Asbroek
AHA, et al. Mobile Health (mHealth) Approaches and Lessons for Increased Performance
and Retention of Community Health Workers in Low- and Middle-Income Countries: A
Review. J Med Internet Res. 2013 Jan 25;15(1):el7.

33. Gerber T, Olazabal V, Brown K, Pablos-Mendez A. An Agenda For Action On
Global E-Health. Health Aff (Millwood). 2010 Feb;29(2):233—6.

43



Feasibility of the application of multimedia animations as preoperative guides for urgent abdominal surgeries in public hospitals in Brazil

34.  Lai Y-H. A network meta-analysis on the effects of information technology
application on preoperative knowledge of patients. Technol Health Care Off J Eur Soc Eng
Med. 2015;24 Suppl 1:S281-288.

35. Koenig S, Nadarajah V, Smuda MP, Meredith S, Packer JD, Henn RF. Patients’ Use
and Perception of Internet-Based Orthopaedic Sports Medicine Resources. Orthop J Sports
Med. 2018 Sep;6(9):232596711879646.

36. Meppelink CS, van Weert JC, Haven CJ, Smit EG. The Effectiveness of Health
Animations in Audiences With Different Health Literacy Levels: An Experimental Study. J
Med Internet Res. 2015 Jan 13;17(1):el 1.

37.  Richard Skolnik. Global Health 101. Third.

38. Fried LP, Bentley ME, Buekens P, Burke DS, Frenk JJ, Klag MJ, et al. Global health
is public health. The Lancet. 2010 Feb;375(9714):535-7.

39. Lewis T, Synowiec C, Lagomarsino G, Schweitzer J. E-health in low- and middle-
income countries: findings from the Center for Health Market Innovations. Bull World
Health Organ. 2012 May 1;90(5):332—-40.

40.  Jeannine Lemaire. Scaling up mobile health: elements necessary for the successful
scale up of mHealth in developing countries [Internet]. Actevis Consulting Group; 2011
[cited 2020 May 6]. Available from:
http://www.adaorganization.net/uploads/2/3/7/1/23713723/scaling_up_mobile health eleme
nts_necessary for the successful scale up of mhealth in_developing countries.pdf

41. Eggers C, Obliers R, Koerfer A, Thomas W, Koehle K, Hoelscher AH, et al. A
multimedia tool for the informed consent of patients prior to gastric banding. Obes Silver
Spring Md. 2007 Nov;15(11):2866—73.

42. Pant Pai N, Chiavegatti T, Vijh R, Karatzas N, Daher J, Smallwood M, et al.
Measures and Metrics for Feasibility of Proof-of-Concept Studies With Human
Immunodeficiency Virus Rapid Point-of-Care Technologies: The Evidence and the
Framework. Point Care J -Patient Test Technol. 2017 Dec;16(4):141-50.

43.  Lancaster GA, Dodd S, Williamson PR. Design and analysis of pilot studies:
recommendations for good practice: Design and analysis of pilot studies. J Eval Clin Pract.
2004 May;10(2):307-12.

44.  Shuldham C. 1. A review of the impact of pre-operative education on recovery from
surgery. Int J Nurs Stud. 1999 Apr;36(2):171-7.

45.  Gurusamy KS, Vaughan J, Davidson BR. Formal education of patients about to
undergo laparoscopic cholecystectomy. Cochrane Hepato-Biliary Group, editor. Cochrane
Database Syst Rev [Internet]. 2014 Feb 28 [cited 2020 May 3]; Available from:
http://doi.wiley.com/10.1002/14651858.CD009933.pub2

46. Tuveri M, Caocci G, Efficace F, Medas F, Collins GS, Pisu S. Different Perception of
Surgical Risks Between Physicians and Patients Undergoing Laparoscopic Cholecystectomy:
Surg Laparosc Endosc Percutan Tech. 2009 Aug;19(4):305-11.

47. Cornoiu A, Beischer AD, Donnan L, Graves S, de Steiger R. Multimedia patient
education to assist the informed consent process for knee arthroscopy: Multimedia patient
education for surgery. ANZ J Surg. 2011 Mar;81(3):176-80.

48. Wilhelm D, Gillen S, Wirnhier H, Kranzfelder M, Schneider A, Schmidt A, et al.
Extended preoperative patient education using a multimedia DVD—impact on patients
receiving a laparoscopic cholecystectomy: a randomised controlled trial. Langenbecks Arch
Surg. 2009 Mar;394(2):227-33.

49, Bollschweiler E, Apitsch J, Obliers R, Koerfer A, Monig SP, Metzger R, et al.
Improving Informed Consent of Surgical Patients Using a Multimedia-Based Program?:
Results of a Prospective Randomized Multicenter Study of Patients Before Cholecystectomy.

44



Feasibility of the application of multimedia animations as preoperative guides for urgent abdominal surgeries in public hospitals in Brazil

Ann Surg. 2008 Aug;248(2):205-11.

50. Rossi MJ, Guttmann D, MacLennan MJ, Lubowitz JH. Video Informed Consent
Improves Knee Arthroscopy Patient Comprehension. Arthrosc J Arthrosc Relat Surg. 2005
Jun;21(6):739-43.

51. Rossi M, McClellan R, Chou L, Davis K. Informed consent for ankle fracture surgery:
patient comprehension of verbal and videotaped information. Foot Ankle Int. 2004
Oct;25(10):756-62.

52.  Bondy L. The effect of anesthetic patient education on preoperative patient anxiety.
Reg Anesth Pain Med. 1999 Mar;24(2):158-64.

53. Huber J, Thrig A, Yass M, Bruckner T, Peters T, Huber CG, et al. Multimedia Support
for Improving Preoperative Patient Education: A Randomized Controlled Trial Using the
Example of Radical Prostatectomy. Ann Surg Oncol. 2013 Jan;20(1):15-23.

54. Yin B, Goldsmith L, Gambardella R. Web-Based Education Prior to Knee
Arthroscopy Enhances Informed Consent and Patient Knowledge Recall: A Prospective,
Randomized Controlled Study. J Bone Jt Surg-Am Vol. 2015 Jun;97(12):964-71.

55.  Hoppe DJ, Denkers M, Hoppe FM, Wong IH. The use of video before arthroscopic
shoulder surgery to enhance patient recall and satisfaction: a randomized-controlled study. J
Shoulder Elbow Surg. 2014 Jun;23(6):e134-9.

56. Luck A, Pearson S, Maddem G, Hewett P. Effects of video information on
precolonoscopy anxiety and knowledge: a randomised trial. The Lancet. 1999
Dec;354(9195):2032-5.

57. Danino AM, Chahraoui K, Frachebois L, Jebrane A, Moutel G, Herve C, et al. Effects
of an informational CD-ROM on anxiety and knowledge before aesthetic surgery: a
randomised trial. Br J Plast Surg. 2005 Apr;58(3):379-83.

58. Keulers BJ, Welters CFM, Spauwen PHM, Houpt P. Can face-to-face patient
education be replaced by computer-based patient education? A randomised trial. Patient Educ
Couns. 2007 Jul;67(1-2):176-82.

59. Fink AS, Prochazka AV, Henderson WG, Bartenfeld D, Nyirenda C, Webb A, et al.
Enhancement of Surgical Informed Consent by Addition of Repeat Back: A Multicenter,
Randomized Controlled Clinical Trial. Ann Surg. 2010 Jul;252(1):27-36.

60. Clark S, Mangram A, Ernest D, Lebron R, Peralta L. The Informed Consent: A Study
of the Efficacy of Informed Consents and the Associated Role of Language Barriers. J Surg
Educ. 2011 Mar;68(2):143-7.

61. Tamhankar A, Mazari F, Everitt N, Ravi K. Use of the Internet by Patients
Undergoing Elective Hernia Repair or Cholecystectomy. Ann R Coll Surg Engl. 2009
Sep;91(6):460-3.

62.  Blay N, Donoghue J. Source and content of health information for patients
undergoing laparoscopic cholecystectomy. Int J Nurs Pract. 2006 Apr;12(2):64-70.

63. Eldridge SM, Lancaster GA, Campbell MJ, Thabane L, Hopewell S, Coleman CL, et
al. Defining Feasibility and Pilot Studies in Preparation for Randomised Controlled Trials:
Development of a Conceptual Framework. Lazzeri C, editor. PLOS ONE. 2016 Mar
15;11(3):¢0150205.

64. Kristunas CA, Hemming K, Eborall HC, Gray LJ. The use of feasibility studies for
stepped-wedge cluster randomised trials: protocol for a review of impact and scope. BMJ
Open. 2017 Jul;7(7):e017290.

65.  Lars O, Terrence B. Adherence to Medication. N Engl J Med. 2005;353(5):11.

66. Fink AS, Prochazka AV, Henderson WG, Bartenfeld D, Nyirenda C, Webb A, et al.
Predictors of Comprehension during Surgical Informed Consent. ] Am Coll Surg. 2010
Jun;210(6):919-26.

45



Feasibility of the application of multimedia animations as preoperative guides for urgent abdominal surgeries in public hospitals in Brazil

67. Taylor RJ, Chiu AG, Palmer JN, Schofield K, O???Malley BW, Wolf JS. Informed
Consent in Sinus Surgery: Link between Demographics and Patient Desires: The
Laryngoscope. 2005 May;115(5):826-31.

68. Fraser H, Bailey C, Mehl G, Sinha C. The role of evaluation in global eHealth
[Internet]. Harvard University; 2011 [cited 2020 Apr 22]. Available from:

https://www .ghdonline .org/tech/discussion /the-role-of-evaluation-in-global-ehealth
69.  Blaya JA, Fraser HSF, Holt B. E-Health Technologies Show Promise In Developing
Countries. Health Aff (Millwood). 2010 Feb;29(2):244-51.

46



Feasibility of the application of multimedia animations as preoperative guides for urgent abdominal surgeries in public hospitals in Brazil

APPENDIX

Appendix 1: Images of the online platform

AnimaMed m Project Registration Login Contact

4> CENTRE FOR

) GLOBAL SURGERY

McGill University Health Centre

WELCOME TO THE STUDY!

Feasibility of the application of multimedia animations as
preoperative guides for urgent abdominal surgeries in public
hospitals in Brazil.

Start here

AnimaMed Home Project Login Contact

REGISTRATION

Protection of participant's privacy will be guaranteed, and research data will remain entirely confidential. The
information below may be chosen randomly and will serve only to allow subsequent access with the same profile.

Education level Gender Surgery

() High Schaool or lower () Female ) Appendix
(" Undergraduate degree ) Male () Gallbladder
(" Graduate degree

(| I have read the Consent Form. | received a signed copy and agree voluntarily to participate in the study.

Already registered
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Appendix 2: Suggested introduction to patients

1) DIALOGUE

Hi, my name is . At our hospital, we are currently doing a study

about preoperative online animation guides. If you choose to participate, this study will not
affect your treatment in any way, and you can do it on your own cell phone. If you agree to
participate, I will give you a small orientation and you can start the process. After this, you

can also contact me again at any time.

2) PRINTED ORIENTATION

HELLO! WELCOME TO YOUR SURGERY ORIENTATION!!

THIS IS A STUDY INTENDED TO START A PREOPERATIVE ORIENTATION
PROTOCOL FOR PATIENTS. PLEASE ACCESS THIS WEBSITE TO BEGIN YOUR
ORIENTATION:

BEGIN WITH YOUR REGISTRATION. YOUR PERSONALIZED ANIMATION
GUIDE WILL THEN APPEAR AND YOU CAN START TO WATCH IT. THE
ORIENTATION IS DIVIDED INTO 4 PARTS. PLEASE VIEW ALL OF THE PARTS
AND ANSWER A FEW QUESTIONS AFTERWARDS. THE TOTAL PREDICTED TIME
FOR THIS STUDY IS 10 MINUTES TO WATCH ALL OF THE ANIMATED
ORIENTATIONS AND 5 MINUTES TO ANSWER THE QUESTIONS.

AFTER THE PROCEDURE, AT ANY TIME DURING YOUR STAY AT THE
HOSPITAL OR AT HOME, YOU CAN VIEW THE ANIMATIONS AGAIN. YOU CAN
LOGIN AT ANY MOMENT TO REVIEW ANIMATIONS USING THE USERNAME
YOU CHOSE.

ALL OF THE INFORMATION YOU PROVIDE IS CONFIDENTIAL AND WILL NOT
BE USED OUTSIDE THIS STUDY.

IF YOU HAVE ANY DOUBTS, COMPLAINTS OR SUGGESTIONS, PLEASE FEEL

FREE TO CONTACT THE MAIN RESEARCHER BY EMAIL.:
schnitman.gabriel@gmail.com.
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Appendix 3: Flow chart of application protocol

1) INTRODUCTION

Initial view of the website shows the title of the study and the following description:
“This study aims to assess the application of animation guides for preoperative patients. The
purpose is to improve communication tools for patients by creating multimedia guides that intend
to focus on educating patients on preoperative information, offering an overview of the treatment,

surgical procedure and expected postoperative details.”

2) REGISTRATION

Participants follow to a registration page that displays the following:

LOGIN: (create a username) EMAIL:
GENDER: () male ( ) female DATE OF BIRTH:
(DD/MM/YY)

EDUCATIONAL LEVEL: () Primary () Secondary ( ) Undergraduate () Graduate
MY SURGERY WILL BE FOR: () Appendix ( ) Gallbladder

3) CONSENT

Below the registration, participants find the consent form and must read and agree in order to
have access to the next page, shown as follows:

()1 have read the PARTICIPANT CONSENT FORM and agree to the terms.

4) ANIMATION

After registration, participants have full access to the animations, as shown below:

() WATCH VIDEO

5) QUESTIONNAIRE

After the animation has been fully visualized, participants are asked the following:
ANSWER 5 QUESTIONS (shown in Appendix 5)
LEAVE COMMENTS:
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Appendix 4: Patient consent form

Researcher: Gabriel Schnitman
MSc Experimental Surgery, McGill University
Telephone: +1 (438) 522-6625
Email: schnitman.gabriel@gmail.com

Supervisor: Dan Deckelbaum
Department of Experimental Surgery, McGill University
Telephone: +1 (514) 934-1934 ext: 45933

Email: dan.deckelbaum@mcgill.ca

Project Title: Feasibility of the application of multimedia animations as preoperative guides

for urgent abdominal surgeries in public hospitals in Brazil.

Purpose of the Study: This is an invitation to participate in a research study that aims to
assess the application of animation guides for patients. The purpose is to improve
communication tools for patients by creating multimedia guides. Utilizing updated medical
literature, these animations intend to focus on educating patients on preoperative information,

offering an overview of the treatment, surgical procedure and expected postoperative details.

Study Procedures: You will be contacted by a member of the surgical team and be advised to
begin the preoperative guide. You will then register for login, give basic information, and
follow instructions to watch the animation. The video will be universally available without
user-fees, accessed via the web. After the video, you will be advised to answer a

questionnaire to assess the application of this tool.

Voluntary Participation: Y our participation in this study is voluntary, and you may refuse to
participate, may decline to answer any question, and may withdraw from the study at any
time, for any reason. If you choose not to participate or to withdraw, that option will not
result in any loss of benefit to which you are otherwise entitled, and all available information

you had offered will be erased.
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Potential Risks: There are no anticipated risks to you by entering in this research.

Potential Benefits: Participating in the study might not benefit you, but we hope to learn how
to create animation guides that allow patients to better understand their medical condition and
participate in the decision-making process by facilitating comprehension with better

information distribution and availability.

Confidentiality: No personal identifying information will be collected, and you will remain
completely anonymous. None of the information you provide will be linked to your hospital
history. The username used to access the platform is randomly chosen by you. Stating your
gender, age of education level will not be linked to your personal data. The answers to the
survey will not be linked to your hospital file. All data will be collected in a password-
protected digital database. Patient information will remain confidential and access to the

database will be reserved for the main researcher.

Questions: In case of any questions or comments related to the study, please contact the main

researcher as above listed.

If you have any ethical concerns or complaints about your participation in this study and you
want to speak with someone not on the research team, please contact the McGill Ethics

Manager at + 1 514-398-6831 or lynda.mcneil@mcgill.ca.

A copy of this consent form is available for you. Please save or print a copy of this

document to keep for your own reference.

Please click “Accept” below if you have read the above information and consent to
participate in this study. Agreeing to participate in this study does not waive any of your

rights or release the researchers from their responsibilities.

Fist Version, March 16, 2019
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Appendix 5: Post-animation questionnaire

1. DID YOU UNDERSTAND THE INFORMATION ABOUT YOUR PROCEDURE?

( )YES ( )NO

2. DID YOU WATCH THE ANIMATIONS?

( )YES ( )NO

3. IF NO, WHAT WAS THE REASON?

~ N SN SN N~

) SCREEN SIZE

) DIFFICULT INTERNET ACCESS
) LACK. OF TIME

) LACK OF INTEREST

) LENGTH OF VIDEO

) OTHER:

4. DID YOU LIKE THE ANIMATIONS?

( )YES ( )NO

5. IF NO, WHAT WAS THE REASON?

~ NN~~~

) IT MADE ME SCARED OR NERVOUS

) THE ANIMATIONS WERE BORING

) THE ANIMATIONS WERE TOO DIFFICULT TO UNDERSTAND
)1 WAS ANXIOUS WITH THE PROCEDURE

) THE ANIMATIONS WERE TOO LONG

) OTHER:

LEAVE YOUR COMMENTS HERE:
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Appendix 6: Animation manuscript

Joint script for both surgery animations

_ = exclusive for cholecystectomy

Light gray highlight = exclusive for appendicectomy

INTRODUCTION

Hello there! Our hospital team recently diagnosed you with a problem in your gall
- Our hospital team recently diagnosed you with a problem in your appendix. We are
here to help your through this situation by providing you with some practical information to
help you along your surgical procedure. It’s completely normal to feel nervous right now, to
have doubts and many questions. But together we’ll explore how to prepare, what to expect and
the best way to be involved in your recovery after your surgery.

All information presented here is recommended by a critical review of the medical
literature and supported by your team of surgeons. Surgery guides like these have been shown
to reduce fear, fatigue and pain while speeding up the recovery process. Planning for your

procedure and going in as healthy as you can, will have a positive influence on your recovery.

PREOPERATIVE

Your surgery will start soon enough, with no rush. Until then, there are somethings that

you have to do:

1. To have the operation you must have spent at least 8 hours without eating any food
and 4-6 hours without drinking water. If your doctor hasn’t allowed you to eat, you
should follow that order until further notice. Sometimes if your surgery is only
going to happen another day, the doctor can give you food, but remember to only
eat when he tells you that you can.

2. Until your surgery, you are allowed to walk freely if you want and are able to
without causing more pain.

3. You can take a shower or bathe your full body with soap but avoid washing your
hair. Doing this will lower your risk of surgical site infection. Also ask for someone
to help you remove your nail polish from your hands and feet.

4. Don’t shave the area where you will be operated on. If needed, this will be done for

you by the nurse or in the operating room.
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5. Give all your jewelry and accessories to a family member. When it’s close to your
surgery, you will be asked to remove your clothes and put the hospital gown.

6. You are probably already receiving antibiotics and some medications to improve
your pain and nausea. If you are still feeling anything, let the nurse know so she can
help you feel better.

You can relax now and wait for them to call you to surgery. Let’s continue with this guide

to talk about your procedure.

INTRAOPERATIVE
To make you feel better, the best solution for your situation is to have surgery. When

there is a problem with the gallbladder, the procedure to solve that is called cholecystectomy,

which is just a technical word to say: removal of the gallbladder. _
Word to say: removaliof the'appendixi Don’t worry because your body will not miss it!
This surgery is always done with general anesthesia. _-

generallanesthesia: This way, you will be sleeping the whole time and feel no pain or remember
anything after the anesthesiologist gives you all of the medications.

Most of the time, this procedure will be done using a video camera that goes inside
your belly through a small cut in your belly button. The surgeon will also make 2 or 3

additional small cuts under your ribs in order to do the surgery. Sometimes it is necessary to do

the surgery with a bigger cut under your ribs on the right side. The surgeon will also make 2 or'
surgery with a bigger cut in the middle of your belly or on the lower part of it This is al done

to ensure the safest and best quality treatment for you.

If the surgeon finds that there is an important infection in the area, it may be necessary
to put in a drain. That means you will wake up with a piece of plastic coming out from one of
the cuts. But don’t worry because this is not bad for you and does not hurt! Th surgeon will
remove it as soon as possible.

This surgery usually takes 1-3 hours but remember that the preparation also takes
some time, so tell your relatives to stay calm because the surgeon will talk to them as soon as
it’s over.

Do you have any questions about the surgery?? You can still ask your doctors there. If

not, then you are ready to hear about how it will be after surgery.
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POSTOPERATIVE

When you wake up after surgery, you may feel cold, weak, tired, nauseated and
experience pain in your belly or in your shoulder. If you are having pain or nausea, tell your
nurse, who will help you get more comfortable and give you medication.

Your throat may feel sore from the tube used to help you breathe during surgery.
Feeling stiff or achy is also normal at this time. These feelings will go away when you start to
move around more.

After you are fully awake, if your surgeon has allowed it, you can drink something
and when it’s mealtime the hospital will also bring you food. But don’t wait for all that to sit up
or get out of bed. The sooner you move, the better your recovery. Just remember to ask for help
the first time out of bed, since you may feel a little dizzy. This will pass after your body
readjusts.

You will have bandages where the cuts are. Don’t remove them before 24 hours. If
they happen to fall out or get wet, exchange them for a similar bandage. After 2 days, you can
leave the cuts without any protection. If they are not yet dry, you can use bandages to protect
your clothes. You can then wash them normally in the bath. Just remember to leave them dry
after the shower. If you see small tape strips over the cuts, you can just wait for them to fall off
after a few showers. If you see stitches or clips, leave them there until a healthcare professional
removes them after about 10 days. If you don’t see any stitches there, then great! You don’t
have to worry about anything.

If you feel numb or sensitive around the area of the cuts, that’s normal. You may also
see some bruising on the skin and some swelling as well. This will all disappear with time.

If you have a drain, the nurse will empty it while you’re at the hospital. Take that time
to learn how you can do it at home. You don’t have to be scared about it, just be careful not to

pull it too hard.

AT HOME

After you leave the hospital, you will still have to take some time off to recover from
the surgery. You will go back to feeling well after a few days, but it usually takes about a week
for you to start feeling normal again. Take the time to catch up on some personal hobbies and

rest!
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It’s normal to have some pain during the first weeks following surgery. You should
have pain and nausea medications prescribed for home. You can take them for as long as the
doctor prescribed. If you not feeling anything without them, you can stop taking them.
Sometimes you may also need to take antibiotics at home. These have to follow strict schedule,
so don’t forget about them. You can also go back to taking your usual medications before the
surgery, unless your doctor specifically told you not to.

If you have a drain, make sure you or a relative knows how to empty it and care for it
at home. It is important to write down how much fluid is coming out of the drain each day and
bring it to your follow up appointment.

Sometimes the cuts can get infected. If they appear red, painful or start to leak fluid,
please contact a healthcare professional. You should also seek professional help if you feel
severe pain in the belly or chest, fever (38.5°C or above), shortness of breath or constant
vomiting.

There are no special restrictions to your diet, but a balanced, varied diet is always a
good way to go. If you were on a special diet before your surgery, such as for diabetes or high
blood pressure, start back on it.

Sometimes it’s normal to have constipation after surgery. To avoid that, remember to
drink lots of fluid and eat fiber rich foods like fruits and vegetables.

It’s best to avoid pressing or stretching your belly. That means you should not lift
anything heavy for at least 2-3 weeks after surgery. For example, you should not carry babies
or heavy boxes around.

You can drive when you feel comfortable sitting and alert enough to pay attention to
the road.

You can also resume sexual activity normally as you feel gradually better.

You can try to increase your activities everyday according the progress you feel. You

can go for walks, go out with friends and celebrate with family.

CONCLUSION

Remember to schedule a follow up appointment. Each day, you should feel some
improvement but do ask your healthcare provider if you are worried about something.

It is our hope that this video makes you feel more confident about what’s ahead. We

wish you the best on your journey.
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Appendix 7: Still images of animations
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Operating Room

Small tape strips

FALLS OFF
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Appendix 8: 8-Steps Protocol

8-STEPS PROTOCOL
Pevelopment of feasible patient education intervention in LMICs

. Establish content based on health needs

Define target population, considering age, gender and socioeconomic
status

Develop product with partnerships, considering a Patient Education Triad:
I. Evidence-based medical information

Il. Didactically engaging multimedia product

lll. Locally appropriate content (linguistically and culturally)

Create a user-friendly online platform

Implement the intervention plan

Generate assessment mechanisms for results analysis

Collect feedback and suggestions

Elaborate of long-term sustainability project to maintain usage of platform
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